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Executive Summary 
 
Practical training in pedestrian skills is known to be highly effective at improving the 
performance of children as young as 5 years of age. When conducted at the roadside, 
however, this training can be time-consuming, labour intensive, and subject to 
disruption from poor weather and a lack of traffic situations of the types required. 
Training based on simulations offers a way round these difficulties, and experimental 
work suggests it has the potential to yield learning of comparable levels to roadside 
training. The current project aimed to realise this potential by producing computer-
based training materials covering a range of pedestrian skills within a single 
programme. The effectiveness of this programme was then evaluated via an 
implementation study involving children aged 5 to 11 years. 
 
The training programme focused on four broad and related areas of pedestrian skill:  
• safe place finding – perception of the dangers posed by aspects of road layouts 

(e.g. blind bends, junctions), and adjustments of crossing routes to deal with these;  
• roadside search – awareness of potential and actual vehicle movements, and their 

implications for road crossing;  
• gap timing – coordinating road crossing with vehicle movements;  
• perception of others’ intentions – awareness of cues to drivers’ future actions, and 

the need to adjust road crossing decisions to fit.  
Each skill was addressed by a distinct module of simulation materials, which shared, 
however, the same small town setting and a common cast of characters to emphasise 
the relationship between the skills. These modules each provided the basis for four 
training sessions of around 30 minutes apiece, intended for use by an adult trainer 
working with a group of three children.  
 
In each module, the software presented a series of problems of a specific type 
(deciding where, when or whether it was safe for an on-screen character to cross a 
road). These problems required children to learn and exercise key elements of the skill 
being trained in order to arrive at correct solutions. The software was designed to help 
this happen by encouraging two forms of interaction known from previous research to 
be central to learning: adult guidance on ways of doing things; and peer 
collaboration, especially discussion, over why a particular procedure was necessary 
and how it should be adapted to different circumstances. 
 
This was achieved by keeping the problems sufficiently basic for children always to 
be able to take a lead in suggesting answers. Wrong decisions led to the computer 
providing negative feedback, and gave the adult trainer an opportunity to draw 
children’s attention to features of the road or of traffic movements that they had not 
considered previously, encouraging them to discuss the significance of these for their 
decision. Various on-screen resources, such as alternative viewpoints, were available 
to assist trainers in doing this. Since the activity was child-led, the adult’s input was 
typically non-directive, and tailed off naturally as children became more proficient. 
This left children space to focus on discussion about the extension and flexible 
application of what they had learnt.  
 
Evaluation of the computer-based training programme was carried out by means of a 
large-scale study involving children in three age groups (5-6, 7-8 and 9-10 year-olds at 
the outset). These children attended schools in two areas of Glasgow. One had a 
relatively high accident rate and low SES population, whilst the other had a lower rate 
and was more socially mixed. Over the space of two school years, approximately 75 
children from each area worked through each of the four modules of the training 
programme in turn, under the supervision of adult trainers drawn from amongst the 
parents of children at the participating schools. These parent volunteers had all been 
through an induction course prior to the training sessions, to familiarise them with the 



objectives of pedestrian training, the software and the non-directive guidance methods 
that they needed to adopt.  
 
Training in each skill followed a pre-test used to measure the baseline performance of 
children on that skill. A subsequent post-test served to establish the effects of the 
training relative to this baseline. A delayed post-test, which took place after training 
and testing on the next skill in the programme, allowed the longer-term impact of the 
training to be assessed. Testing was carried out at the roadside in order to evaluate the 
effects of training on actual behaviour, and incorporated measures of explicit 
understanding of the rationale for that behaviour.  
 
Control children of the same age and area who received no training were tested at the 
same time points. This allowed the effects of training to be disentangled from those of 
repeat testing and increased experience due to everyday exposure to road 
environments. The study design also enabled the cumulative effects of training the 
four skills within one programme to be determined. Better performance than the 
controls in the pre-test for a particular skill would indicate a knock-on effect from 
training in previous skills, whilst improvements between post-test and delayed post-
test would suggest a knock-on effect from training in a subsequent skill. 
 
The results of the evaluation study were almost uniformly positive. For safe place 
finding, training doubled the number of safe judgements made by 8 and 10 year-olds, 
and substantially improved their ability to offer insightful justifications for these 
judgements. There were, moreover, signs of cumulative benefits arising from 
subsequent training in roadside search, since performance improved between post-test 
and delayed post-test. Untrained children showed no gain whatsoever. The only 
negative point was that training had a much more limited impact on the 6 year-olds, 
who showed no improvement in judgements, and only small gains in understanding.  
 
There was, however, good evidence that safe places training benefited the roadside 
search performance of the 6 year-olds. They, in common with the two older age 
groups, did better at pre-test than the controls on both the pick-up of information 
concerning vehicle movements, and explanation of its significance. Training in 
roadside search led to further improvements on both aspects of performance in all 
three age groups, whilst control children showed little or no progress. Once more, 
there were gains between post-test and delayed post-test, suggesting that training in 
gap timing produced a further boost in performance.  
 
The outcomes for training in gap timing presented a similar picture. At pre-test, 
trained children made more cautious and more skilful judgements than control 
children, indicating a knock-on effect from previous input. Training led to further 
improvements, almost all of which were absent in the control sample, although in this 
case there was no continued increase between post-test and delayed post-test. Trained 
children showed improved ability to estimate crossing time and better anticipation of 
upcoming gaps in traffic. This allowed them to identify smaller gaps for crossing 
without any increase in risk, which meant in turn that they missed fewer potential 
opportunities. Training also produced improvements in children’s conceptual 
understanding of what the gap timing task involved.  
 
Previous training had no apparent impact on perception of intentions, and both trained 
and control children started at the same level. Once more, though, training itself 
produced clear benefits, with trained children showing improvements in judgement of 
what drivers were likely to do, identification of the cues permitting such judgements 
to be made, and understanding of the implications for crossing decisions. None of 
these gains were apparent amongst the control children. 
 
The computer-based training programme was a considerable success, then. It led to 
substantial improvements in both roadside behaviour and children’s understanding in 



all four of the skills dealt with, and in all three age groups. Beyond this, there were 
even indications that the group-based nature of the training sessions had served to 
improve the verbal skills of children. The sole exception to this pattern of success was 
the limited advance shown by the 6 year-olds on safe places. Even here, the fact that 
safe places training had a positive impact on roadside search performance suggests 
that younger children may simply have taken longer to grasp the connection between 
the computer simulations and the roadside, rather than that the training was 
ineffective. The broad pattern of improvement indicates that none of the four skills 
was too difficult for younger children to grasp, or too easy for older children to show 
benefit. There is, therefore, no age within the primary school range at which use of 
any section of the training software would be inappropriate. The cumulative effects of 
training in the different skills suggest that there are, however, clear benefits to be 
gained from children working through the whole package, and in the order employed 
here. 
 
It is important to note three caveats. Firstly, these results do not amount to evidence 
that computer-based training can act as a substitute for roadside training. There are 
signs that, for the younger end of the primary age range in particular, a combination of 
the two is in fact required for children to grasp the connection between computer and 
roadside, and thus for computer-based training to work to its full potential. More 
generally, it would seem preferable to regard computer-based training as a supplement 
to roadside training – albeit one that adds considerable value – in that it is only the 
latter that can provide children with the opportunity to fine-tune judgements in the 
context in which they are ultimately to be employed. Secondly, despite the substantial 
improvements achieved, the computer-based training programme did not promote 
anything resembling adult levels of pedestrian skill. It is important, therefore, that it is 
thought of as assisting children to become more effective learners, who should still be 
kept under parental supervision. Finally, the success of the computer-based training is 
not separable from the adult-group interaction that took place. The software was 
designed to be employed in this manner, and there is no reason to believe that 
individual use of it by children working on their own would be effective. 
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Chapter 1:  
Overview of Project Aims, Training Resource Design and Evaluation 
Design & Methodology 
 

 

1.1 Rationale and aims of the project 
 
In order to be a safe pedestrian, an individual must possess the skills and strategic 
thinking necessary to solve the many problems posed by the traffic environment 
(Thomson, Tolmie, Foot & McLaren, 1996). In order to acquire these skills and learn 
how to deploy them properly, children need appropriate training and experience. It is 
now clear that programmes of practical training, in which children actively make 
judgements about concrete traffic events and receive feedback about the adequacy of 
those judgements, are amongst the most effective means of meeting that need and can 
substantially improve the behaviour of children as young as 5 years of age (e.g. 
Rothengatter, 1981, 1984; van der Molen, 1983; Young & Lee, 1987; van Schagen 
1988; Thomson, Ampofo-Boateng, Pitcairn, Grieve, Lee & Demetre, 1992; Demetre, 
Lee, Grieve, Pitcairn, Ampofo-Boateng & Thomson, 1993; Ampofo-Boateng, 
Thomson, Grieve, Pitcairn, Lee & Demetre, 1993; Thomson & Whelan, 1997). 
Recently, several training resources capitalising on the benefits of practical training 
have been developed for professional use (e.g. Davies, Guy & Murray, 1993; 
Thomson, 1997). 
  
The ideal context for practical training would seem to be the roadside and there is no 
doubt that roadside training can be highly effective. This is perhaps not surprising, 
since this context enables children to gain experience of making traffic judgements in 
exactly the environment in which they will ultimately have to be carried out for real. 
Unfortunately, roadside training is also time-consuming, labour intensive and 
potentially constrained by factors such as the weather. More importantly, the roadside 
experiences available to the child are always limited by the traffic situations that can 
conveniently and safely be found at the time of training. For this reason, simulations 
may have an important supporting role to play in road safety education because they 
offer opportunities to expand, in a systematic and controlled fashion, the range of 
traffic problems that children can be asked to solve. Moreover, previous research 
using a variety of simulation techniques (e.g., table-top models, video and computer 
animations) shows that training programmes using such materials do lead to 
improvements in roadside behaviour, provided they require children to make 
judgements corresponding to those made under natural conditions (Thomson et 
al.,1992; Tucker, 1993; Ampofo-Boateng et al.,1993; Tolmie, Thomson, Foot, 
McLaren & Whelan, 1998).  
 
Nevertheless, the simulation-based resources developed to date have been largely 
piecemeal and experimental in character. To capitalise on the advantages that 
simulations have to offer, what is required is the development of a comprehensive, 
scientifically designed package of simulation-based resources. From this point of 
view, computer-based simulations hold particular attraction because they permit the 
construction of a wider range of dynamic events than would be readily achievable 
using models, whilst allowing far more opportunities for active engagement with the 
materials than would be possible with film or video. In addition, our own previous 
research suggests that there may, in some cases at least, be a more reliable 
correspondence between children's computer performance and their roadside 
performance than between their roadside performance and performance on a video 
simulation (Tolmie et al., 1998). With these points in mind, the present project had 
two major objectives: 
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1) to realise the potential of computer simulations in road safety education by 
producing computer-based training materials aimed at promoting a clearly-
defined range of traffic skills within a single, coherent programme; 

 
2) to evaluate the effectiveness of this programme in improving the roadside 

behaviour and understanding of children in the age range 5 – 11 years. 
 
 

1.2 The pedestrian skills to be trained  
 
On the basis of previous research, four core pedestrian skills were selected for 
inclusion in the training programme. These were: 
 
• Safe place finding (e.g. Thomson & Whelan, 1997); 
• Roadside search strategies (Tolmie et al., 1998); 
• Visual timing and gap selection (e.g. Young & Lee, 1987; Demetre et al., 1993);  
• Perception of other road users’ intentions (Thomson & Whelan, 1997; but see 

also Thornton, Andree, Rodgers & Pearson, 1998). 
 
These skills were selected in part because previous research suggests they are crucial 
in their own right. In addition, they are generic and can be argued to build on each 
other in a progressive manner, making it appropriate to tackle them in an integrated 
and sequential fashion within a single training programme. The first addresses 
children's perception of the dangers posed by topological features of the traffic 
environment (e.g., intersections, bends, brows of hills, parked vehicles) and is one of 
the first skills that must be learned. The second builds on this by developing children's 
atunement to the more dynamic features of the environment, especially vehicle 
movements. The third further develops this by requiring children to relate information 
about vehicle movements to their own potential actions – for example, in judging 
whether gaps in moving traffic are large enough to pass through safely. The last 
develops children's sensitivity to cues signalling the intentions of other road users, 
and how this should inform and influence their own intended actions. Together, these 
span a significant section of the traffic competences that have been identified as 
necessary for safe pedestrian behaviour. If children’s proficiency could be increased 
across all four, it seems likely that this would significantly enhance their overall 
ability to deal with the multifarious traffic scenarios confronting pedestrians in their 
daily lives. Greater detail on what each skill individually involves is provided in the 
ensuing chapters of this report. 
 
 
1.3 Design of the computer-based training resource 
 
The simulation materials that formed the basis of the training programme comprised 
four distinct software modules, each corresponding to one of the four core skills 
identified above. However, these modules were thematically unified by embedding 
them in a shared setting (a simulated small town) and by using a common set of child 
characters who would navigate around the setting as pedestrians. It was intended that 
the common characteristics of the modules would act as prompts, helping children see 
connections between the problems encountered in different modules and aiding the 
process of generalisation from one to another. It was also hoped that the familiar 
neighbourhood and characters would be liked, helping to maintain children’s interest 
and motivation over the course of the programme.  
 
Within each module, the software was designed to present a series of decision-making 
tasks that required use of the skill being trained. In each case, the task was some 
variant on the theme of deciding where, when or whether it was safe for the on-screen 
character(s) to cross a depicted road. Once a decision had been made, the children 
could attempt to make the character enact it on-screen. The computer would then 
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provide feedback on the adequacy of the decision, for example by permitting the 
character to walk across the road and continue his/her journey; by refusing to allow 
the character to execute the agreed action; or by showing what the undesirable 
consequences of executing the action would be (e.g., in Module 3 characters stepping 
into the street too close to an oncoming vehicle would turn into ghosts). Thus, the 
modules permitted a degree of interaction with the software, and provided feedback 
concerning the adequacy of the interactions.  
 
All software was authored using Macromedia Director 6.0 on the PC platform. This 
allowed us, on the one hand, to create a realistic 3D environment featuring high-
quality animation routines and some degree of interactivity. At the same time, it 
permitted us to produce run-time versions of the software that would happily work on 
low-end computers of the type that might be found in many schools or homes.  
Examples of what the simulated environments looked like can be found in the 
Appendices although, of course, all dynamic features are absent, as is sound.   
 
 
1.4 Tasks and instructional context  
 
1.4.1 The role of adult guidance and peer collaboration in learning 
Whilst critical as a first step, the development of an effective training resource 
requires more than the identification of key skills and the production of simulation 
materials aimed at galvanising those skills. Unless the designer is satisfied with a 
purely hit-or-miss approach, the simulations and the tasks employing them must 
engage, exercise and hone the desired skills in a systematic and predictable way. 
However, in order to achieve this, it is necessary to consider who will be using the 
materials (both as trainer and learner) and what the natural activity of these users 
would tend to be, since this has a major impact on what takes place. For example, 
previous simulation research (Tolmie et al., 1998) found that children working on a 
one-to-one basis with adults co-ordinated their activity and dialogue in quite a 
different fashion to small groups of children collaborating on ostensibly the same task. 
These different forms of interaction gave rise in turn to differences in learning. 
 
It has in fact consistently been found that adult-child interaction and peer 
collaboration produce patterns of activity with contrasting outcomes across a variety 
of areas of education (Damon & Phelps, 1989; Rogoff, 1990). Adult-child interaction 
has been found to be more suited to promoting the acquisition of effectively organised 
procedures (e.g. learning the steps to go through in baking a cake) whereas peer 
collaboration is better suited to promoting children's conceptual understanding (e.g. 
why you would cook some things in an oven). These findings open up the possibility 
of deliberately selecting a particular combination of participants in order to produce a 
certain pattern of activity, and consequent learning outcomes. In areas like pedestrian 
skill acquisition, however, where the problems that the child must learn to solve are 
complex and highly variable, it is crucial that the acquisition of procedures goes hand 
in hand with the development of conceptual understanding. This is because the latter 
is known to be central to the ability to generalise procedures in a flexible fashion (see 
e.g. Karmiloff-Smith, 1992). When children learn procedures in the absence of 
appropriate conceptual underpinning, they show little or no ability to adapt these to 
the needs of even slightly different circumstances. This observation has frequently 
been reported in road safety education (see e.g. Rottengatter, 1981; Thomson, 1991). 
Where a greater degree of generalisation is required (as it often is), such children may 
even fail to recognise the link between the learned procedure and the task at hand at 
all (e.g. Brown & Campione, 1986). It was therefore considered critical to devise 
training methods capable of promoting both procedural and conceptual growth in an 
integrated manner.  
 
This was achieved by combining peer collaboration techniques with adult guidance in 
a manner similar to that described by Thomson, Tolmie and Foot (1998). Essentially, 
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this involved an adult trainer working with children in small groups of three. 
However, since adult-child and child-child interactional styles can undermine each 
other unless properly coordinated (Tolmie & Howe, 1994), it was also important that 
very careful consideration be given to the organisation of activity during training. This 
was dealt with by adopting an approach in which the focus would gradually shift, as 
training progressed, from an adult-child mode of interaction to a child-child mode. 
Thus, the trainer would initially take a relatively proactive role, making suggestions, 
offering explanations and encouraging discussion. As time went on, the trainer would 
aim to retreat into the background, with the children themselves taking over the role 
of making suggestions, offering explanations, etc. There is, in fact, good reason to 
suppose that these interactional patterns also underpin the success of practical training 
at the roadside (Thomson et al., 1992; Ampofo-Boateng et al., 1993; Thomson & 
Whelan, 1997). As a central part of the effort to achieve this shifting pattern of 
interaction, the simulation software, the tasks it presented, and the on-screen support 
it offered were all designed to facilitate adult-child and child-child patterns of 
interaction, and the transition between them, capitalising on procedures found to be 
productive in earlier research on computer-based pedestrian training (see Tolmie, 
Thomson & Foot, in press).  
 
1.4.2 Key features of the collaborative training procedure 
At its most basic level, the software presented pedestrian problems where the required 
decisions were essentially simple (e.g., cross versus don’t cross). Thus, although the 
considerations leading a skilled pedestrian to make one or other of these decisions 
would often be complex, the way the problems were presented permitted even the 
least skilled children to make some kind of a response. Once made, these responses 
(which were often wrong) provided the trigger for adult guidance aimed at initiating 
discussion about, for example, the decision-making procedures children were 
adopting versus those they should be adopting. This represented the start of the 
learning process. Adult intervention was always done indirectly by means of prompts, 
questions or suggestions, and never directly through instructions or commands. 
Crucially, trainers had at their disposal various on-screen resources, such as 
alternative viewpoints, which helped them give prompts, and enabled them to 
illustrate what they meant when making suggestions as to what children might do or 
offering explanations as to why particular elements might be important. However, the 
aim was always to guide children’s thinking so that they would make decisions on the 
basis of their own reasoning, rather than on that of the trainer. Because children were 
always encouraged to take the lead in decision-making, with adult input secondary to 
this, it was perfectly natural for adult guidance to taper off over time and for children 
to engage in increasingly confident dialogue amongst themselves about the rationale 
underlying their decisions, building on the suggestions and explanations offered by 
the adults at an earlier stage.  
 
Successive items within a task were also carefully selected to fit in with this 
sequencing. To begin with, children were confronted with relatively simple problems 
that addressed basic aspects of the skill in question. This allowed adult guidance to 
cover the main points of importance in a structured and straightforward fashion. Later 
problems required children to deploy what had previously been learnt in increasingly 
complex ways and under changing circumstances. This provided scope for children to 
apply (rather than merely repeat) points that had initially been dealt with by the adult, 
which in turn helped build more generalised and flexible conceptual understanding. A 
further point to note is that the software for each skill included items deliberately 
designed to echo issues covered in training on a previous skill, together with others 
presaging issues that would be dealt with in subsequent modules. This was intended to 
help children make specific connections between the different skills being trained, and 
to see them as part of a broader whole. 
 
Greater detail is provided in subsequent chapters about the precise tasks, software and 
dialogue that were used to achieve these aims in relation to each skill. However, the 
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general principles outlined above were adhered to in each instance, so as to 
systematically facilitate the development of children’s procedural and conceptual 
understanding. It is crucial to note that the end product of the development work was 
therefore not just a set of computer-based training materials, but software that would 
support specific patterns of trainer-child interaction known to promote learning 
optimally. In other words, what the project developed was a training procedure, of 
which the computer materials were only one element. It is this full procedure that any 
future use of the software would need to employ, in order to do justice to the design 
principles involved.  
 
 
1.5 Evaluation methodology – key considerations 
 
The second major objective of the project was to evaluate the effectiveness of the 
computer-based training programme in improving children's pedestrian skills and 
roadside behaviour. In designing the   evaluation, the following key factors were 
identified at the outset. 
 
 Although it was intended that the programme would ultimately be employed as a 

supplement to roadside training (rather than as a complete substitute), it was 
considered essential to measure its effect in the absence of other training elements, 
so as to gauge the nature and extent of the learning that could be specifically 
attributed to its use. 

 Whilst the programme consists of four modules which could, in principle, be run 
in isolation from each other, it was felt to be important that children in the ‘trained 
group’ undertook the whole programme covering all four skills. This was because 
each module was designed to lay a foundation for the next and it was hoped this 
might produce cumulative effects, with children’s competence on any one skill 
being further enhanced as a result of training on both preceding and subsequent 
skills. 

 While all training was to take place via the computer simulations, as far as 
possible pre- and post-testing of children’s skills would be conducted at the 
roadside. This was because the roadside is the only context in which, at the end of 
the day, 'improvement' has any real meaning. 

 Improvement would be measured both in terms of children’s roadside behaviour, 
but also their conceptual understanding, as revealed by the explanations and 
justifications they were able to provide for their behaviour. This would enable us 
to double-check that apparently skilful decisions were in fact, being made for the 
right reasons. It also allowed us to investigate the ways in which children’s 
conceptual thinking changed over the course of training, and to examine the nature 
of the relationship between behavioural improvement and conceptual growth.  

 As in our previous studies, it would be important to establish, not just the 
immediate effects of training, but how this affected children’s behaviour and 
conceptual growth in the longer term. Thus a series of delayed post-tests was built 
into the design. These took place several months after the conclusion of the 
relevant module, although, for practical reasons, the exact length of the delay 
varied. The overall duration of the project did not permit delayed post-testing of 
the final skill. 

 Unlike previous studies, the programme would be undertaken by three separate 
age groups (5-6, 7-8 and 9-10 year-olds at the start of the project). This would 
have two advantages. Firstly, it would enable us to compare the scores obtained by 
younger children after training with those obtained by older children before 
training. This would provide an estimate of the extent to which training had 
succeeded in accelerating children’s normal development.  Secondly, it would 
help establish whether there are optimal ages at which different parts of the 
programme should be introduced. For example, it might be that some skills are too 
demanding for young children and should not be introduced until they older. 
Conversely, there might be no point in teaching some skills to older children on 
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the basis that they had already acquired them anyway. Such data would help 
optimise the way in which the package would be used with children of different 
ages and levels of existing experience.  

 
 
1.6 General methodology 
 
Bearing these points in mind, the pedestrian skills were introduced sequentially over a 
period of 24 months, beginning with safe place finding. Two skills (safe places and 
roadside attention) were taught in the Autumn and Spring Terms of Year 1, followed 
by gap timing and perception of intentions in the corresponding terms of Year 2. The 
programme was undertaken in its entirety by three cohorts of children corresponding 
to the Primary 2, 4 and 6 classes of participating schools at the start of the programme. 
Children’s ages at the start of the programme were therefore in the ranges 5-6, 7-8 and 
9-10 years. By the time children completed the final skill, they were approximately 20 
months older and in Primary 3, 5, and 7 respectively. Precise details of children’s ages 
at the time of undertaking each module are given in the relevant chapters below. 
 
All training was carried out by parent volunteers, recruited by project staff in co-
operation with head teachers. Volunteers themselves received training so that they 
would clearly understand what they were supposed to be doing and why (see Section 
1.9). Children received four training sessions for each skill, each lasting 20-30 
minutes, at a rate of about one session per week. Children were trained in groups of 
three (although occasionally the group might consist of two or four children, 
depending on absences) and each trainer was asked to take responsibility for a 
minimum of two groups. Volunteers trained only other people's children: they were 
never allocated their own child. Training was undertaken during school hours, with 
volunteers collecting the children from their classrooms at designated times and 
taking them to the special rooms set aside for the project. The running of the training 
programme thus depended on a close and mutually supportive collaboration between 
project staff, adult volunteers and local schools. 
  
To assess the effectiveness of training, the evaluation scheme summarised in Figure 
1.1 was devised and run separately for each skill. Prior to training, all children were 
tested at a number of pre-selected sites in the streets near their schools (pre-test). This 
enabled us to establish baseline measures of skill against which the benefits of 
training would later be assessed. As soon as possible after training ended, these tests 
were repeated to see what changes had taken place (post-test 1). A further test was run 
between two and eight months later to establish how robust the training proved to be 
in the longer term (post-test 2). This last test was not run for the final skill (perception 
of intentions) due to time constraints.  
 
 

Figure 1.1: Schematic representation of the evaluation design. 

 

Pre-test         Post-test 1    Post-test 2   

_____________________________________________________________________    

  T  R  A  I  N  I  N  G             INTERVAL 

       (4 sessions)                      (2-8 months) 

 

 
Data were also collected from a large sample of control children who undertook pre- 
and post-testing but did not receive any training. This allowed us to separate the 
effects attributable to the programme from those attributable to confounding factors, 
such as children’s increasing age. Control children came from neighbouring schools 
and were matched for age, gender and area of residence. A different control sample 



  9 

was selected for each of the four skills to eliminate possible contaminating effects 
attributable to participating in large numbers of test sessions. No control child took 
part in more than three of the 11 test sessions that were run, and never in more than 
two tests of the same skill. 
 
 
1.7 Measuring the cumulative effects of training 
 
In addition to assessing the benefits of training on each skill individually, the 
evaluation programme also examined the possibility that training might produce 
cumulative effects – i.e., that training on one skill might have knock-on effects on 
other skills. Two types of knock-on effect are possible. Firstly, training on one skill 
might enhance competence on another skill that had not yet been taught. If this were 
the case, we would expect pre-test performance on the second skill to be higher than it 
would have been, had the earlier skill not been taught. Cumulative effects would thus 
be revealed if, over the course of the programme, trained children increasingly 
outperformed control children on the baseline tests. 
 
Secondly, it is possible that skills introduced later in the programme might have a 
retrospective influence on skills that were taught earlier. For example, it is possible 
that training on Skill 3 (gap timing) might not only improve gap timing, but might 
further improve Skill 2 (roadside search). This possibility can be investigated by 
means of the delayed post-tests (post-test 2), each of which was run after the 
subsequent training module. Thus, delayed post-testing of Skill 1 (safe places) was 
run immediately after Skill 2 (roadside search). Similarly, the delayed post-test for 
Skill 2 (roadside search) was run immediately after Skill 3 (gap timing). If training 
was indeed having retrospective benefits on skills taught earlier in the programme, 
then we would expect performance in the delayed post-tests (post-test 2) to further 
improve over the performances obtained in the immediate post-tests (post-test 1). In 
previous research, such continuing improvements have seldom been reported, with 
delayed post-tests typically being used to ensure that performance was maintained 
rather than continuing to improve. If identifiable improvements between post-tests 1 
and 2 were actually found, this would thus be of some significance. 
  
The evaluation, then, was designed in such a way that both prospective and 
retrospective influences on performance could be calculated across the four skills. 
This would help establish the overall benefits of running the programme as an 
integrated package, as well as the benefits of running each module as an independent 
unit.  
 
 
1.8 Characteristics of the sample 
 
Participating children were drawn from two distinct areas of the City of Glasgow, one 
in the East End and the other in the West. The eastern area is a large, peripheral 
housing scheme of the kind developed in Glasgow in the 1950s and 60s as a means of 
alleviating inner city housing problems. Like most such schemes in Glasgow it is 
characterised by a lower socio-economic profile and, at the time of the study, had been 
identified by the Roads Department as suffering a high child pedestrian accident rate 
relative to the city as a whole. It was felt important to undertake the programme in 
such an area since high accident areas are the ones most likely to be targeted by 
resources of the type being developed and evaluated. The second area is in a quite 
different part of the city (the West End) and is characterised by a much more mixed 
socio-economic profile. At the time of the study, child pedestrian accident rates in this 
area were moderate by comparison to the norm for the city. The aim was to ensure 
that the socio-economic profile of the sample as a whole was not exceptionally 
skewed and would cover a range of social, personal and environmental characteristics 
that might be relevant to accident rates. There was, however, no intention of 
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systematically investigating the effects of such factors on the programme’s 
effectiveness. 
 
Two schools, one within each area, were enlisted to host the training programme. Two 
further schools in the West End and three in the East End acted as controls. The 
control sample was larger than the trained sample because different children acted as 
controls for each of the four skills. As explained earlier, this procedure was followed 
to eliminate the possible contaminating effect that might arise if a single group of 
controls participated in large numbers of pre- and post-tests. At the start of the project, 
the trained sample consisted of 145 children, equally spread between the two schools 
and balanced for age and gender. It was intended that, as far as possible, this sample 
would remain constant throughout the 24 months of the project, although a small 
attrition rate meant that slight discrepancies occurred between modules. The control 
population consisted of  

Table 1.1: Evaluation study schedule, together with details of participating 

samples (P2-P7 represent ages from 5/6 year-olds to 11/12 year-olds). 

 
 

 

Activity East End Sample West End Sample 

Stage 1:  

Safe Places 

 

Autumn Term 1998 

 

Pre-test 

 

Training 

 

Post-test 1 

 

 

 

 

 

 

Trained sample  

School 1:  

19 P2, 25 P4, 26 P6 

Total = 70 

 

Control sample  

School 2 (Set 1):  

16 P2, 12 P4, 12 P6 

Total = 40 

 

 

 

Trained sample  

School 5: 

25 P2, 32 P4, 18 P6 

Total = 75 

 

Control sample  

School 6 (Set 1):  

14 P2, 16 P4, 16 P6 

Total = 46 

Stage 2:  

Roadside Search 

 

Spring Term 1999 

 

Pre-test 

 

Training 

 

Post-test 1 

 

Post-test 2  

(Safe Places) 

 

 

Trained sample  

School 1:  

19 P2, 25 P4, 26 P6 

Total = 70 

 

Control sample  

School 3: 

14 P2, 15 P4, 16 P6 

Total = 45 

 

 

 

Trained sample 

School 5: 

25 P2, 32 P4, 18 P6 

Total = 75 

 

Control sample  

School 7 (Set 1):  

16 P2, 14 P4, 14 P6 

Total = 44 

Stage 3:  

Gap Timing 

 

Autumn Term 1999 

 

Pre-test
*
 

 

Training 

 

Post-test 1
*
 

 

Post-test 2  

(Roadside Search) 

 

 

Trained sample  

School 1: 

16 P3, 19 P5, 24 P7 

Total = 59 

 

Control sample  

School 2 (Set 2):  

8 P3, 8 P5, 8 P7 

Total = 24 

 

 

 

Trained sample  

School 6 (Set 2): 

23 P3, 20 P5, 27 P7 

Total = 70 

 

Control sample  

School 6 (Set 3):  

7 P3, 14 P5, 9 P7 

Total = 30 

Stage 4:  

Perception of Intentions 

 

Pre-test 

 

Trained sample  

 

Trained sample  
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Spring Term 2000 

 

Training 

 

Post-test 

 

Post-test 2  

(Gap Timing)
*
 

 

School 1:  

16 P3, 25 P5, 24 P7 

Total = 65 

 

Control sample  

School 4:  

18 P3, 18 P5, 11 P7 

Total = 47 

 

 

School 6 (Set 2):  

23 P3, 18 P5, 24 P7 

Total = 65 

 

Control sample  

School 7 (Set 2):  

10 P3, 10 P5, 11 P7 

Total = 31 

 

*
NB Only two-thirds of the trained sample (randomly selected within age group) were tested here, due 

to the length of the procedure involved; the samples of control children were scaled down to reflect 
these lower numbers. 

 
 
307 children, divided between five participating schools and balanced for age, gender 
and area of residence. As with the trained population, small attrition rates on the days 
of testing meant that the number of children for whom data are available varies from 
module to module. The large total participating populations ensured that these 
variations never compromised analysis.  
 
One further point should be noted. Whilst, as already stated, the intention had been to 
maintain the initial training sample for the duration of the study, at the end of the first 
year the school that had provided the trained children in the West End area indicated 
that it was unable to continue to participate because of other demands on the 
children’s time. As a result, it was necessary to recruit a new training sample for that 
area. It was arranged that one of the existing control schools would step in by 
providing access to 70 children from classes who had not previously participated in 
the study. Thus an overall total of 522 children participated in the evaluation. Precise 
details of participant characteristics are given separately for each of the four skills in 
Chapters 2-5 and in Table 1.1 above. 
 
 
1.9 Volunteer recruitment and training 
 
Training was undertaken by parent volunteers recruited through the schools in which 
training was to take place, in accordance with the community-based approach adopted 
by Thomson & Whelan (1997). In one school, the head teacher put project staff in 
touch with individuals who already contributed to the life of the school and who were 
thought likely to show interest in participating. In the other school, the deputy 
headteacher was reluctant to target parents in this way and asked that we write to all 
parents of children in the school, requesting support. Both approaches were successful 
in enlisting a sufficiently large number of volunteers to get the project off the ground 
without delay. Once the project became established, new volunteers were recruited 
from time to time. The source of these additional recruits was almost always the 
cohort of existing volunteers, who brought the project to the attention of friends and 
relatives.  
 
A total of 35 volunteers took part in at least one phase of the project, with 17 
contributing to at least two phases. With one exception, all were mothers of children 
in the participating schools, though not all had children in the participating classes. 
The remaining volunteer was a grandmother. Each volunteer was asked to take 
responsibility for a minimum of two groups of three children and to train them at 
weekly intervals, as far as possible on the same days each week. In practice, a number 
of trainers undertook substantially more training than this. The exact amount of input 
made by individual trainers was not controlled. Similarly, although an effort was 
made to ensure that trainers worked with the same children as far as possible, in 
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practice this was not always possible and there was, in fact, a good deal of variation in 
the composition of groups from week to week. Since it is almost certain that such 
variation would have to be tolerated in any ‘real world’ implementation of the 
programme, we did not attempt to achieve a higher degree of continuity by artificial 
means.  
 
Before beginning the programme, all volunteers themselves received training through 
induction courses organised and run by project staff. Separate courses were organised 
for each of the four modules, and these were run separately in each participating 
school. Course organisation followed the general principles described in the Kerbcraft 
manual (Thomson, 1997), modified in the light of the skills that were to be taught. 
Courses involved both observation of good teaching practice and guided practice of 
working with children. 
 
Each course began with an introduction from staff, aimed at introducing the skill to be 
dealt with, the training software for that skill and the training procedures. Questions 
and discussion were encouraged throughout. Volunteers then had the opportunity to 
observe good teaching practice by watching project staff undertake a short training 
session with a group of children. This was followed by further discussion. Volunteers 
then had the opportunity to acquire ‘hands-on’ experience of working with children 
themselves, with staff providing guidance and feedback. For new volunteers who had 
not participated in a previous round of training, particular emphasis was placed on 
learning how to use language appropriate to the age of the children involved; how to 
direct children’s activity in the required non-didactic manner (i.e., without giving 
constant commands or instructions); and how to encourage children to gradually take 
responsibility for their own progress as they moved through the training activities. 
They were also given a reference manual for subsequent use, which summarised the 
main features of the training. 
 
For volunteers who had already participated in a previous round of training, a shorter 
session was employed, the principal aim of which was to familiarise them with the 
new software and the key elements of the training procedure for that particular skill.  
 
 
1.10 Structure of what follows  
 
This chapter has outlined the broad aims of the project and described the general 
features of software design and evaluation methodology. Chapters 2, 3, 4 and 5 deal in  
depth with the software and training outcomes for safe places, roadside search, gap 
timing and perception of intentions respectively. These chapters also present evidence 
relating to cumulative effects of training across these four skill areas. Chapter 6 details 
overall conclusions about the project outcomes and makes recommendations with 
respect to subsequent use of the computer-based training resource. 
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Chapter 2: 
Skill One – Finding Safe Places to Cross the Road 
 

 
2.1 Rationale 
 
Most road safety education is concerned with the mechanics of the crossing task 
itself: i.e., with ensuring that the child stops at the kerb, looks in appropriate 
directions for traffic, walks across the road, and so on. However, these activities are 
only meaningful if the child first selects a suitable roadside location to carry them out. 
Many locations are unsuitable because they obscure the child's view of traffic, as well 
as a driver’s view of the child. Examples include sharp bends; the brow of a hill; and 
positions close to parked vehicles or other obscuring street 'furniture'. Intersections 
pose special difficulty because the layout means that traffic can arrive from several 
directions, thereby taxing the child's visual search, memory and information-
processing capacities. Perhaps not surprisingly, such locations are over-represented in 
child pedestrian accidents (Thomson, 1991). Obviously, children must learn to 
recognise the danger implicit in such situations and know how to deal with them.  
 
In practice, young children show little insight into the dangers posed by unsafe 
locations and will happily choose to cross there if given the opportunity to do so 
(Ampofo-Boateng & Thomson, 1991). Indeed, children under the age of 9 years tend 
to think that such sites are positively safe. This is because younger children judge the 
safety or danger of a location primarily on the basis of whether or not they can see 
cars nearby. If none is visible, they assume that none exists. They fail to recognise 
that a sharp bend is a dangerous location precisely because traffic cannot be seen 
there. Only from about 9 years do untrained children begin to realise in a systematic 
way the danger posed by such locations and start developing strategies aimed at 
overcoming them, such as moving further away to a place where approaching vehicles 
can be seen well before they arrive. 
 
A further problem is that children tend to assume the most direct route to a destination 
is the safest way to get there. This means they will often walk diagonally across the 
road - a route they may even prefer at crossroads where they would be exposed to 
traffic from several directions. Such choices are often justified on the grounds that the 
child is 'going straight across the road' - an obvious misinterpretation of common 
advice to young children. 
  
These trends have now been well documented (e.g., Ampofo-Boateng & Thomson, 
1991; Ampofo-Boateng et al., 1993; Demetre & Gaffin, 1994; Thomson, 1997). 
Several studies have also examined the extent to which children’s understanding of 
such dangers and their ability to deal with them can be improved through training 
(Thomson et al., 1992; Ampofo-Boateng et al., 1993; Thomson & Whelan, 1997; 
Thomson, Ampofo-Boateng, Lee, Grieve, Pitcairn & Demetre, 1998). It turns out that 
children as young as 5 years of age can benefit substantially from short programmes 
(4 – 6 sessions) of practical roadside training, producing improvements that would 
otherwise take several years to come about. The improvements are also relatively 
robust, with no deterioration in performance over periods of two to three months after 
the end of the programme. 
 
The aim of this stage of the present study was to determine whether comparable 
results would be obtained if a computer-simulated traffic environment were 
substituted for the real traffic environment as the locus of training. We also wished to 
assess the impact of training across a wider age range than had previously been 
studied. This would allow us to estimate the relative benefits of introducing the 
programme at different ages, and establish if there is an optimal age at which training 
should ideally begin. In other respects, the training process would be as similar as 
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possible to that employed previously. Thus, children would work in groups of three 
under the supervision of a parental volunteer who would provide background 
assistance as the children attempted to solve a series of computer-presented traffic 
problems as independently as possible. The specific aims were as follows. 
 
 
2.2 Aims 
 

• to teach children how to recognise dangerous roadside locations where 
crossing should not be attempted (or where a special strategy is needed); 

 
 • to teach children how to construct routes that would avoid such locations; 
 

• to teach children how to choose routes that would minimise their exposure to 
traffic; 

 
• to increase children's conceptual understanding so that they would be able to 

deal flexibly with a wide range of situations; 
 

• to determine the effect of training on children‟s real roadside traffic 
judgements and behaviour; 

 
• to assess the relative impact of the programme on children aged 6, 8 and 10 

years at the beginning of training. 
  
 

2.3 Participants 
 
A total of 320 children drawn from six primary schools in the City of Glasgow took 
part. Of these, 145 children from two schools undertook the programme of training. 
The remaining 175 children, drawn from four primary schools, were allocated to the 
control condition. A small attrition rate meant that complete data were not available 
for 7 control children. The number of control children included for purposes of 
analysis is therefore 168. Of these, 86 undertook the pre-test and post-test 1. A 
different sample of 85 children undertook the delayed post-test (post-test 2), after 
having gone through the pre-test and post-test 1 for Skill 2 (roadside search). The 
general procedures for selecting schools and assigning children to treatment and 
control conditions is described in Section 1.8. Children’s mean ages at the beginning 
of the week in which training commenced are shown in Table 2.1. 
 
 
Table 2.1: Mean ages of participating children at the start of training  
 
TRAINED GROUP 

Year group Participants Mean age Range 

P2 44 6 years 1 month 22 months 

P4 57 8 years 0 months 14 months 

P6 44 10 years 2 months 17 months 

  
CONTROL GROUP 

Year group Participants Mean age Range 

P2 55 6 years 1 month 12 months 

P4 55 8 years 2 months 22 months 

P6 58 10 years 1 month 13 months 
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2.4 The computer simulation and training context 
 
The computer simulations used for training were designed within the general 
environment described in Section 1.3. This consisted of a residential neighbourhood 
within which routes to a variety of goals could be constructed. In the case of the 
present skill, a first route led from home to school; a second from home to the 
neighbourhood shops; and a third from school to the local swimming pool. On each 
route, children had to solve three problems in order that the depicted character(s) 
could complete their journey. These routes were presented over the course of the 
programme at the rate of one per test session. A fourth session presented the first 
route again, to allow recapitulation and consolidation of what had been learnt. 
 
At the start of each session, children saw an opening screen introducing the task and 
character of the day.  Clicking the start button generated a bird’s-eye overview of the 
entire neighbourhood, which was initially cloud-covered. Some of the clouds would 
gradually clear to reveal the route of the day leading from a starting point (where the 
on-screen character could be seen waving a red handkerchief) to the goal. If the whole 
route could not be seen from a single screenshot, the computer automatically panned 
to the goal and then back again. The action then switched to the roadside, offering a 
kerbside view of the road to be crossed from a position immediately behind the 
character’s back. Thus the participants’ view and that of the character were essentially 
the same. Eyes drawn on the left and right hand sides of the screen offered views to 
left and right when clicked, allowing the children to see along the road in those 
directions. Sometimes a further view was available, usually when the character was 
positioned at a junction, so that participants’ could look behind as well. At any stage, 
they could revert to the bird’s-eye view by clicking a seagull at the top of the screen. 
This enabled the children to check the relationship between the individual site and the 
route as a whole, which was useful in helping children see how the short-term 
objective (getting the character across the road safely at that point) fitted in with the 
long-term objective of reaching the destination safely and efficiently. It also permitted 
children to compare the view that could (or could not) be seen from the roadside, with 
the roads along which traffic movements might actually be taking place. The different 
viewpoints that were available for one typical location are illustrated in Appendix 1. 
 
On each route, the character would arrive at three roadside locations where crossing 
decisions were required. At each, s/he would stop and wait for instructions. In each 
case, the character would have to cross the road somewhere in the vicinity in order to 
proceed. The children’s task was to decide where and how. Sometimes, the initial 
location was safe and the character could cross there. However, this depended on a 
proper looking strategy being employed: the character would not be allowed to cross 
until the view to right and left along the road had actually been checked. In other 
cases, the location was dangerous and crossing could not safely be attempted. In this 
case, the software would permit the character to be moved to another (sometimes 
several other) locations where further decisions as to the safety of the location would 
be required. New views to right and left (and behind, if the position were close to a 
junction) would again be possible and, again, the on-screen character would be unable 
to cross if these views were not consulted. On some occasions, this new location 
would be safe. On others, it would be necessary to move yet again. The program was 
devised in such a way that children could never solve the problem using ‘blind’ rules, 
such as assuming the first location would always be dangerous; or that moving the 
character in one direction would be preferable to moving in the other; or that the 
second site would turn out to be a safe one; and so on. They always needed to 
consider the characteristics of the location to determine this. In addition, one of the 
trainer’s tasks was to ensure that decisions were based on appropriate reasoning and 
to steer the children away from blind rule following. 
  
Once a decision had been made about what the character should do, a set of five on-
screen arrows permitted the character to walk straight across the road; diagonally 
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across the road (to right or left); or along the pavement to left or right in search of a 
better crossing location. These arrows would only work if the proposed action was 
safe. For example, as already noted, even if the site was safe (i.e., it offered clear 
views in all directions and there were no cars in the vicinity), the character would not 
cross unless the children had clicked the buttons allowing them to look all round. In 
the case of the diagonal arrows, these would never work as crossing the road 
diagonally was deemed never to be safe. Whenever the children attempted to make 
such non-permitted actions, the trainer would initiate a discussion as to why the 
proposed action was not allowed.  Feedback about the safety of the decisions was thus 
provided both by the computer and by the trainer, with learning taking place during 
the subsequent discussion aimed at identifying the error and producing fresh 
decisions. If the children had guided the character to a safe location; had clicked the 
eyes enabling them to look all round for traffic; and did not attempt to make the 
character cross diagonally; then the character would automatically cross, looking all 
round and listening as s/he did so. On arriving at the other side, the character would 
stop and wait for further instructions. 
 
Twelve such problems were presented over the course of the four training sessions. 
The latter were held, as far as possible, at weekly intervals. Across the first three 
sessions problems were graded for difficulty, with the early routes being relatively 
easy and the later ones more complex.  
 
 
2.5 Training procedure 
 
Children were trained in groups of three, as far as possible by the same trainer, 
although this could never be guaranteed for practical reasons. Assignment of trainers 
to children was randomised. Each session lasted approximately 30 minutes. 
 
At each location, one child was selected from the group and asked to decide whether 
it would be safe to cross at this point, and to explain why. The child was given control 
of the mouse so that s/he could click to obtain different views of the road in making 
this decision. The other children were then asked to discuss and comment on the 
proposal. If they decided it was safe, they could attempt to make the character cross 
by clicking an arrow on the screen. If the route was, in fact, safe - and the children 
had pressed the ‘eye’ buttons allowing them to look all round during their decision-
making - then the character would automatically cross (looking all round and listening 
as s/he did so). If the site was not safe, or the children had not pressed the buttons 
enabling them to look round, then the character would not move. The trainer would 
then initiate a discussion as to why the proposed action was not allowed. Trainers 
used questions and prompts in order to guide children’s thinking, insofar as this was 
necessary. 
 
Whenever children agreed a decision, they tested it out by clicking the appropriate 
‘action’ button. This was permitted even where the decision was wrong. In that case, 
the character would again fail to move, providing a basis for further discussion and 
decision-making. This process continued until the correct button was eventually 
pressed. The character would then automatically walk along the road to a new 
location, where the procedure would begin again. At that stage, the trainer would 
select a different child to make the initial suggestion as to whether or not the site was 
safe. This procedure continued through all the problems presented in each training 
session. Children thus all had an equal number of opportunities to act as ‘proposer’ 
and ‘commentator’ across the course of the programme. 
 
Training adopted a structured learning approach, aimed at guiding the children's 
thinking so that they would reach decisions on the basis of their own reasoning rather 
than that of the trainer. A particular concern was that the children should not just 
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Figure 2.1: Example of interactions between children and a trainer - Route 2   
 
 
Adult : "OK, Neil it's your turn - what do you think ? Would it be safe for Jimmy to cross here ? " 
Neil: "Emm, yeah I think so." 
Adult : "Why ?" 
Neil : "Because no cars have passed". 
Adult : "What does everyone else think ?" 
Laura : "Yes, because there aren't any cars coming". 
Christopher : "I'm not sure.........." 
Adult : " How does Jimmy know if there are any cars coming ?" 
 
........silence...... 
 
Adult : "Well, how do you know if there are cars coming when you want to cross the road ?" 
ALL three kids : "You have to look and listen". 
Adult : "Well maybe we'd better make Jimmy look before we decide if it's safe for him to cross there 
?" 
ALL 3 : "OK" 
 
.................. Neil clicks on the „eyes‟ to give the left and right views down the road.........there are 2 
parked cars just to Jimmy's right................ 
 
Adult : "What do you think now ?" 
Neil : "Well there still aren't any cars coming, so I guess it's safe" 
Adult : "What about you Laura ?" 
Laura : "The cars beside him might go ......." 
Christopher : "I don't think it's safe" 
Adult : "Why ?" 
Christopher : "Coz of what Laura said - that those cars might go" 
Adult : "That's a good reason for not crossing there..... Can you think of any more reasons why it might 
not be safe ?" 
 
........silence ..........adult clicks arrow for Jimmy to look back at the cars........ 
 
Adult : "What if another car was coming along the road ?"  
 
.....silence....... 
 
Adult : "Do you think Jimmy could see cars coming from where he's standing now ?" 
Kids : "No !!" 
Adult : "What should he do ?" 
Christopher : "He has to move away from the cars …" 
Laura : "Aye, coz he can't see past the cars..." 
Adult : "What do you think Neil ?" 
Neil : "It wouldn't be safe to go there......coz of the parked cars" 
Adult : "OK then, move him along, and look to see if it's any better further away" 
 
.......Neil moves Jimmy and looks again........ 
 
Laura : "That's better - he's far away now" 
Adult :" Do you think it would be safe there  Neil ?  ..... Christopher ?" 
Christopher : "Yeah.....OK" 
Neil : "Yes. Can I make him cross now ..? 
 
.......Jimmy crosses safely to the other side from the safer position............ 
 
Adult : "Well Done !!!  So, who can tell me why that was safe there ?" 
Kids : "Coz he could see if there were any cars coming !" 
Adult : "Yes.and remember what Laura said earlier about the parked cars moving ? ......if that 
happened, he'd be able to see them moving before he started to cross......" 

 
 
 
 
 



18 

memorise sets of rules. For this reason, children were never at any stage told that 
'parked cars are dangerous', or given lists of  'dangerous places' to be memorised.  
 
Instead, the aim was to improve children’s conceptual understanding by helping them 
discover for themselves the general factors that render some roadside locations 
dangerous, so they could apply the same principles to new situations, including ones 
which would differ substantially from those encountered during training. Trainers 
used questions, prompts and demonstrations to assist in this. They also encouraged 
children to make suggestions; to give explanations for any suggestions that they 
made; to listen to what other children were saying; and to co-operate in coming to 
joint decisions. All of these are known to be associated with conceptual advance in 
children’s thinking. Where the decisions or reasoning seemed inappropriate, trainers 
avoided saying so directly. Instead, they would draw children’s attention to features 
that might have been missed; provided additional explanations as to why certain 
factors might be important; or suggested that children consider something which had 
so far eluded them. They also made regular use of ‘referring back’; that is, drawing 
attention to similarities to previous problems encountered in earlier problems. This 
was intended to help children see what different problems had in common, which 
would promote the discovery of principles and thereby increase children’s ability to 
generalise to new contexts and novel problems. 
 
The approach was thus as non-directive as possible, with few instructions being given, 
and answers being provided by the trainer only as a last resort. Rather, the focus of 
learning was the interactions that took place between the children as they jointly 
decided what the character should do. Ensuring that these interactions were as 
productive as possible was the key aim for the trainers. An example of these 
interactions in the course of solving an actual problem is presented in Figure 2.1. 
 
 
2.6 Evaluation procedure 
 
2.6.1 Setting 
Although training took place via the computer simulations, all pre- and post-testing 
took place at the actual roadside. Children were tested individually at a set of pre-
selected sites in the streets near their schools. Separate sites were used for each school 
but these were matched as far as possible for overall layout and complexity. All were 
within easy walking distance. Three locations were visited during the course of each 
training session, two where visibility was restricted and one where traffic could 
emerge from several directions. The sites were organised into a 'traffic trail' such that 
they could be visited comfortably within a 25-30 minute session. 
 
2.6.2 Pre-and post-testing programme 
During the two weeks prior to the commencement of training, children were 
individually tested by a member of project staff to establish baseline measures of skill 
(pre-test). As soon as possible thereafter, the training programme began. Immediately 
after training ended, children were re-tested to establish if any improvements in their 
judgements had occurred (post-test 1). A further test took place between two and three 
months later (post-test 2). This was intended to assess the longer term effects of 
training. Control children undertook the testing programme in exactly the same way, 
except they did not take part in the intervention. 
 
At each of the three sites, the child was asked to construct four routes between 
specified locations, generating 12 routes per test session. An example of what these 
routes might look like at one test site is shown in Figure 2.2. Children received no 
advice or feedback during test sessions. 
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Figure 2.2: One of the sites used in the study, showing one starting point and 
destination. Arrows show examples of routes children might construct from (A) 
very unsafe to (D) safe. 

 
At each location, the child was instructed to imagine s/he was alone and wanted to 
cross to a destination a short distance along the pavement on the other side of the 
road. The destination was always a meaningful one, such as a doorway, garden gate or 
identifiable object. The starting point was always at a dangerous location, such as a 
parked vehicle or sharp bend. Thus, simply walking across the road would never be a 
safe option. To perform the task successfully, the child would have to assess the 
surrounding traffic environment and take relevant features into account in deciding 
how to reach the goal. 
 
Children indicated their preferred route by pointing and describing it to the 
experimenter: they were never required to walk across the road. Once they had 
described the route they would use, they were then asked to explain why they would 
go that particular way. The routes were recorded on schematic drawings of the 
locations, and notes were taken of the explanation offered. The schematic drawings 
were updated at the beginning of each test session to take account of changing 
conditions (for example, parked cars). Scoring was thus always based on the 
conditions prevailing at the time of testing. If the site was seriously distorted, testing 
was either postponed till a later date or a similar site was sought nearby. 
 
2.6.3  Scoring - routes 
The routes that children chose were coded into four categories in accordance with 
practice in previous studies (e.g., Thomson et al., 1992; Ampofo-Boateng et al., 1993; 
Thomson & Whelan, 1997). The categories are explained in Figure 2.3. Scoring was 
based primarily on the route that children proposed to take, but took into account the 
explanation children offered for taking the route. This is because safe routes were 
sometimes chosen by accident – for example, because the child wanted to avoid 
walking on wet grass and the alternative happened to be safe. 
 
All scoring was done by the same rater, who was well versed in the principles 
underlying the scoring procedure. The rater was unaware of the group (trained or 
control) to which the records related, or whether they represented pre- or post-test 
scores. 
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Figure 2.3: Scoring system used in assessing children's route selection during 
pre- and post-testing.  
 

 
(A) Very Unsafe 
This was usually a route leading directly to the destination (often involving a long, diagonal 
traverse of the road). A route classified as 'very unsafe' would also fail to take account of the 
dangerous features at which the starting point was located (e.g., a parked car). 
 
(B) Unsafe 
Most routes falling into this category involved the child walking directly across the street (i.e. 
they took a line perpendicular to the road rather than the target-directed diagonal of the 
previous category). However, the child continued to ignore the dangerous road features at the 
starting point. Such choices were considered an improvement on (A) because they at least 
reduced the amount of time the child would spend on the road. On the other hand, neither 
route took account of dangerous roadside features. Both routes would be very dangerous if 
chosen in real traffic. 
 
(C) More Safe 
This was a route which showed some conceptual understanding of the danger posed by 
particular features or road configurations. Usually, a 'more safe' rating was awarded when a 
child would move away from the dangerous features at the starting point (for example, a sharp 
bend) and attempted to find a safer position. The child would also have to explain that s/he 
was looking for a location away from the dangerous features at the starting point. However, 
the child might end up too close to another dangerous feature, such as a junction or parked 
vehicle. Whilst still not a maximally safe choice, 'more safe' routes constitute a significant 
advance on the previous two categories. Moreover, since it was often not possible to find a 
maximally safe position, many thoughtful routes representing the best choice available under 
the circumstances received 'C' ratings. 
 
(D) Safe 
This was a route avoiding all dangerous features and configurations. Usually, the child would 
have to make a significant detour from the starting point in order to find such a route. The 
child would also have to give an explanation for the route that suggested some understanding 
of the need to avoid the dangerous features located at the starting point. In practice, it was 
often difficult to find routes avoiding all hazardous features and the child was often faced with 
choosing the lesser of several evils. However, such 'best option' routes would be scored 'C', 
not 'D'. 
 

 
 
2.6.4 Scoring – conceptual measures 
The above measures reflect the safety of the routes children proposed to follow, 
together with their understanding of why the routes were safe. The latter measure was 
introduced primarily as a means of double-checking the child’s judgements and 
ensuring that ‘safe’ routes were being proposed for the right reasons. However, since 
children were always asked to explain why a particular route was chosen, the nature 
of the explanations they gave can be explored, together with the ways in which this 
changed as a function of training. Preliminary analysis of the data suggested that 
almost all children’s responses could be classified into five categories as follows: 
 

0. No response/Don’t know; 
1. Wrong/ response does not relate to the task (“I‟d go this way because I don‟t 

want to walk on the grass”); 
2. Explanation has traffic relevant elements but the danger is not identified 

(“There are no cars coming”); 
3. Identifies the relevant dangerous features but cannot explain how the selected 

route overcomes the danger (“… because there are parked cars”); 
4. Identifies the relevant dangerous features and can explain how the route 

overcomes them (“I couldn‟t see cars coming because of the bend but from 
here I can see them while they‟re still far away). 

 
These categories represent a roughly ordinal scale, with each level representing some 
degree of conceptual advance over the preceding one. For example, although Level 1 
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(wrong) answers are still wrong, this can be regarded as a conceptual advance over 
Level 0 responses (don’t know), because at least the child was engaging with the task. 
Without such engagement, learning cannot hope to take place. Similarly, although 
Level 3 responses are not well focused and often suggest elements of rote learning, 
they relate to the problem and are not wrong. We were thus interested to see how 
training would affect the likelihood of children giving responses of these different 
kinds, and how this would relate to the quality of the route they constructed. 
 
 
2.7  Results 
 
2.7.1 Main effect of training 
Table 2.2 shows the mean number of routes falling into each of the four safety 
categories as a function of age (6, 8, 10 year-olds); training (trained versus control); 
and test phase (pre-test, post-test 1, post-test 2). Gender has been omitted because it 
failed to produce either a main effect or an interaction with any other factor in the 
statistical analysis.  A preliminary analysis was also done on area (West End versus 
East End). Whilst children in the West End (i.e., the socially mixed area) did perform 
better overall than children in the East End (i.e., the high accident, low SES area), this 
trend did not quite reach significance (p=.054). There was no interaction with age or 
test phase. As a result, area has been excluded from the following analyses.  

 
 

Table 2.2: Proportion of judgements falling into each safety category as a function of 
age, training and test phase (A=very unsafe B=unsafe C=more safe D=safe). 

 

  TRAINED                        CONTROL       

         

  A B C D  A B C D 

           

 6 years .20 .61 .16 .01  .27 .55 .18 0 

  .20 .23 .12 .02  .26 .28 .19 0 

PRE-TEST 8 years .08 .69 .20 .03  .05 .67 .25 .03 

  .12 .17 .16 .07  .06 .24 .23 .06 

 10 years .06 .62 .27 .06  .07 .59 .30 .04 

  .13 .21 .19 .08  .10 .22 .20 .10 

           

 6 years .15 .69 .14 0  .23 .61 .15 .02 

  .21 .21 .13 .07  .27 .23 .16 .05 

POST-TEST 1 8 years .01 .58 .27 .14  .12 .63 .20 .05 

  .03 .27 .20 .19  .19 .22 .15 .12 

 10 years .01 .43 .38 .19  .03 .54 .32 .12 

  .03 .27 .22 .23  .07 .26 .17 .16 

           

 6 years .15 .68 .17 .02  .16 .78 .06 .01 

  .24 .23 .16 .06  .16 .21 .13 .02 

POST-TEST 2 8 years .02 .52 .31 .16  .12 .62 .17 .09 

  .04 .25 .21 .19  .16 .23 .12 .19 

 10 years .02 .37 .41 .20  .06 .59 .26 .09 

  .05 .26 .17 .21  .19 .27 .20 .11 

 
N.B. Figures in bold = mean values. Other figures = standard deviations. 
 
It can be seen that, prior to training, the vast majority of children's judgements fell 
into categories A and B (i.e., 'unsafe' or 'very unsafe'). Over 80% of the youngest 
children’s judgements fell into these categories. By age 10 improvement is evident 
but, even so, approximately two-thirds of the oldest children’s judgements were 
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classified as ‘unsafe’ or ‘very unsafe’. Clearly, there was considerable room for 
improvement in all age groups. 
 
Following training, the situation changed markedly. Among 10 year-olds, the 
proportion of ‘unsafe’ and ‘very unsafe’ routes fell from 68% in the pre-test to 39% in 
post-test 2. Correspondingly, the number of routes falling into categories C and D 
(i.e., into those categories showing conceptual awareness of roadside dangers and how 
to deal with them) increased substantially, from 33% in the pre-test to 61% in post-
test 2. An even greater improvement can be seen in the performance of the 8 year-
olds, where the proportion of C and D responses increased from 23% in the pre-test to 
47% in post-test 2. Moreover, no deterioration in performance took place over the two 
to three month period following cessation of training. On the contrary, comparison of 
post-tests 1 and 2 shows that performance actually improved over this period, and in 
both age groups. In the control group, by contrast, no such improvements were found: 
scores in post-test 2 almost exactly mirrored those obtained in the pre-test.  
 
It is important to stress, however, that this pattern of improvement was entirely absent 
among the 6 year-olds. Table 2.2 and Figure 2.4 show that, in this age group, the 
proportion of routes falling into each of the four categories remained remarkably 
stable across all three test phases, largely mirroring the results obtained from control 
children. This result stands in marked contrast to studies using roadside training 
methods, which have consistently been found to induce substantial improvements in 
children’s safe route finding, and in children as young as 5 years (Thomson et al., 
1992; Ampofo-Boateng et al., 1993; Thomson & Whelan, 1997; Thomson et al., 
1998). We discuss reasons for this divergence in Section 2.8. 
 
 
Figure 2.4: Mean proportion of safer (C+D) routes constructed by children as a 
function of age and test phase. 
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0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

Pre-test Post-test 1 Post-test 2

(b) control children

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

Pre-test Post-test 1 Post-test 2

6 years 8 years 10 years
 

 

 
These trends in the descriptive statistics were analysed by means of two-way analysis 
of variance (ANOVA) with age (6, 8, 10 year-olds) and test phase (pre-test, post-test 
1, post-test 2) as factors. Separate analyses were carried out for the trained and control 
groups. For the purpose of statistical treatment, we have used the combined C and D 
score achieved by each child as the unit of analysis. This is because these categories 
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represent conceptually more advanced choices in which the child showed evidence of 
insight into the dangers posed by the road layout, and proposed routes which took 
them at least partially into account. Although a shift from Category A to Category B 
(i.e. from 'very unsafe' to 'unsafe') would also represent an improvement, we did not 
concern ourselves with such shifts because a child performing at the 'unsafe' level 
would still have little insight into the factors rendering roadside locations safe or 
dangerous. The pattern that emerges when the data are treated in this way is shown in 
Figure 2.4. 
 
The results for the trained group showed significant main effects of both age 
(F(2, 120)=32.43, p<.001) and test phase (F(2, 240)=34.88, p<.001). There was also a 
significant interaction between these factors (F (4, 240)=10.37, p<.001). Figure 2.4 
shows that the interaction is due to the fact that the 6 year-olds made no improvement 
as a result of training, whereas the other two groups showed substantial gains.  
 
In the control group, there was a significant main effect of age (F(2, 120)=17.61, 
p<.001), confirming that older children generally performed better than younger  
children. There was no effect of test phase but the interaction with age was significant 
(F (4, 130)=3.33, p<.02). Examination of Figure 2.4 shows that this is because the 6 
and 10 year-olds actually performed worse in post-test 2 than they did in earlier test 
sessions. 
 
2.7.2 Conceptual changes following training 
The explanations that children offered for their proposed routes were recorded at the 
roadside and later classified using the coding scheme described in Section 2.6.4. 
Mean frequencies for each of the five explanatory categories are presented in Table 
2.3. The data are presented graphically in Figure 2.5. 
 
The hypothesis underlying this analysis was that the safer routes constructed by 
trained children would reflect their growing conceptual understanding of such traffic 
problems and how to solve them. This conceptual understanding would, in turn, be 
revealed by the explanations that children provided for their proposed routes. Our 
expectation was that training would lead to a decrease in certain categories of 
response and an increase in others. For example, we anticipated a decrease in the 
number of ‘don’t knows’, wrong answers, and answers which did not properly address 
the task, all of which are common in untrained children. Correspondingly, we 
anticipated an increase in the number of responses focusing on the danger inherent in 
the different traffic situations; and an increase in the number of explanations 
elaborating on why the proposed route would overcome these dangers. 
 
Table 2.3 and Figure 2.5 show that, in trained 8 and 10 year-olds, these expectations 
were substantially confirmed. The number of Category 0 responses (No response/ 
Don‟t know) decreased substantially in both age groups whereas, in the control 
groups, they actually went up. Similarly, Category 1 responses (wrong answers/ 
answers not addressing the task) decreased in trained children while remaining 
largely unchanged in controls. Conversely, Category 3 and 4 responses (identifying 
the relevant dangers; elaborating on how the route overcame the dangers) increased 
substantially between the pre-test and post-test 2 in trained children. In the control 
group, such improvements were either absent or much more modest. 
 

 
Table 2.3:  Mean frequencies for different categories of  explanation offered by 
children for the routes they proposed to cross as a function of age, training and test 
phase. Total score (across the five categories) = 12. 

 

  TRAINED CONTROL 
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  6 years 8 years 10 years   6 years 8 years 10 years 

          

PRE-TEST 0 2.38 1.31 .72   .97 .32 .61 

 1 4.05 2.70 2.40   3.62 4.29 2.89 

 2 4.88 6.26 5.88   6.90 5.39 6.11 

 3 .64 1.40 2.14   .52 1.64 1.71 

 4 .05 .32 .86   0 .36 .68 

          

POST-TEST 1 0 1.43 .22 .14   1.75 .62 .85 

 1 4.78 .14 .88   3.43 2.85 2.41 

 2 4.7 5.63 5.02   6.11 6.46 4.48 

 3 1.00 3.02 3.56   .71 1.31 3.33 

 4 .13 1.71 2.40   0 .77 .93 

          

POST-TEST 2 0 1.53 .50 .10   3.21 2.04 1.29 

 1 3.79 .93 .67   4.36 2.63 1.67 

 2 5.16 5.04 4.17   3.96 5.08 5.54 

 3 1.24 3.59 4.43   .39 1.04 2.58 

 4 .18 1.96 2.64   .07 1.21 .88 

 
Response categories 
0 = No response/ don‟t know 
1 = Wrong/ unconnected to task 
2 = Explanation has traffic relevant features but not clearly focused  
3 = Clearly identifies danger but does not elaborate 
4 = Identifies danger and elaborates on reasons for route selection 
 

 
In 6 year-olds, all these trends were much less marked, as would be expected given 
the lack of effect that training had on their construction of safe routes. Improvements 
were not altogether absent, however. Indeed, Figure 2.5 shows that all the trends are 
in the hypothesised direction, albeit on a much more modest scale than in older 
children. This implies that even the youngest children were deriving some benefit 
from the training, although not on a scale that greatly influenced their safe route 
selection. We comment later in this report on the possible longer term advantages of 
these gains. 
 
The trends were investigated for each response category by means of two-way 
ANOVA with age (6, 8, 10 year-olds) and test phase (pre-test, post-test1, post-test2) 
as factors. Separate analyses were conducted on the trained and control groups. In 
trained children, the Category 0 responses (No response/Don‟t know) gave rise to 
significant main effects of age (F (2, 120) = 11.55, p<.001) and test phase (F (2, 240) 
= 10.34, p<.001) but no interaction. This shows that, whilst there were differences in 
the overall level of performance in the different age groups, all age groups improved 
as a function of training. For Category 1 responses (wrong answers/answers not 
addressing the task), there were again main effects of age (F (2, 120) = 17.33, p<.001) 
and test phase (F (2, 240) = 11.35, p<.001). There was also a significant interaction 
between these factors (F (4, 240) = 3.56, p<.01). Figure 2.5 shows that the  
Figure 2.5: Mean frequency of responses for each explanation category as a 
function of age, training and test phase. 

 

 

 TRAINED   CONTROL 
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Figure 2.5 (continued): Mean frequency of responses for each explanation 
category as a function of age, training and test phase. 
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interaction is due to the fact that the 8 and 10 year-olds gave fewer wrong or 
unconnected answers in post-test 1 whereas, in the 6 year-olds, this improvement was 
delayed until post-test 2. For Category 2 responses (explanations with traffic relevant 
features but not clearly focused) there was a significant main effect of test phase (F 
(2, 240) = 3.38, p<.05) but no effect of age and no interaction. Figure 2.5 shows that 
this is because all age groups showed a reduction in such  responses, and to about the 
same extent. 
 
For Category 3 responses (identifies the danger but does not elaborate) there were 
significant main effects of both age (F (2, 120) = 18.70, p<.001) and test phase (F (2, 
240) = 23.07, p<.001) as well as a significant interaction (F (4, 240) = 2.60, p<.05). 
Figure 2.5 shows that the interaction is due to the fact that improvements in the 6 
year-olds, although present, were substantially smaller than in the other two groups. 
Finally, for Category 4 responses (identifies danger and elaborates on how this 
affected route selection) there were again main effects of age (F (2, 120) = 20.51, 
p<.001 and test phase (F (2, 240) = 18.96, p<.001) as well as a significant interaction 
(F (4, 240) = 4.14, p<.005). Again, Figure 2.5 shows that this is because 
improvements in the youngest children were less marked than in the older groups.  
 
This analysis was also carried our for the control group, where most of these positive 
trends were absent. Indeed, whereas the number of non-responses and ‘don’t knows’ 
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decreased in trained children, these actually increased in controls, giving rise to a 
highly significant main effect of test phase (F (2, 240) = 53.94, p<.001). Far from 
indicating improved conceptual thinking, this shows that control children became 
even less likely to offer any explanation at all. Such explanations as they were able to 
give did not improve to any extent over the course of the study. There was no 
significant change in the number of wrong or unconnected (Category 1) responses, 
although there was a decrease in the number of Category 2 (traffic relevant but 
unfocused) responses (F (2, 240) = 4.44, p<.02). There was also a significant age x 
test-phase interaction for Category 3 (F (4, 240) = 11.61, p<.006). This occurred 
because the 10 year-old controls were somewhat more likely at post-test to identify 
the inherent dangers of the location whereas, in the 6 and 8 year-olds, this trend was 
reversed. None of the groups was able to say how this would inform their route 
selection, however. The overall pattern of findings for trained and control children is 
summarised in Tables 2.4 and 2.5.   
 
2.7.3 Individual differences and their effect on training  
Previous studies have shown that children of a given age do not all start from the 
same baseline level of traffic skill. In safe route-finding, for example, some children 
start off very poorly and produce almost no routes in the C and D categories at all 
(Thomson & Whelan, 1997). Other children, by contrast, may start close to - or even 
above - the performance level of much older children (Thomson & Whelan, 1997; 
Whitebread & Neilson, 1998). These differences would presumably reflect previous, 
probably informal, learning on the part of the child.  
 
The existence of such variations in baseline levels of performance provides an 
opportunity to examine the relationship between starting performance and subsequent 
learning. For example, do children who start at a higher baseline show more 
improvement over a given number of training sessions than children who start from a 
weaker position? Would the latter require more sessions to catch up with their initially 
more advanced classmates? Or are there some children who, for one reason or  
 
 
Table 2.4: Pattern of explanations given by the Trained Group as a function of 
test phase 
 
Response Category Significant 

change? 
Direction 
of change 

In which age group 

0 - No response/ don’t know Yes Decrease All, but more marked in 8 and 10 
year-olds 

1 - Wrong/ unconnected 
 

Yes Decrease All 

2 - Traffic relevant but 
unfocused 

Yes Decrease All 

3 - Clarifies danger Yes Increase More marked in 8 and 10 year-olds 
4 - Elaborates on route 
selection 

Yes Increase More marked in 8 and 10 year-olds 

 
 
Table 2.5: Pattern of explanations given by the Control Group as a function of 
test phase 
 
Response Category Significant 

change? 
Direction 
of change 

In which age group 

0 - No response/ don’t know Yes Increase All 
1 - Wrong/ unconnected 
 

No No change  

2 - Traffic relevant but 
unfocused 

Yes Decrease All 

3 - Clarifies danger Yes Increase In 10 year-olds only 
4 - Elaborates on route 
selection 

No No change  
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Table 2.6: Mean post-test scores for trained children as a function of  pre-test 
score and age. Ranks correspond to top, middle and bottom thirds of the sample. 

 
      Pre-test Post-test 1    Post-test 2 

 Mean S.D.  Mean S.D.  Mean S.D. 

6 YEAR-OLDS         

Bottom rank (N=14) .05 .05  .15 .10  .10 .11 

Middle rank (N=14) .15 .04  .14 .13  .14 .13 

Top rank (N=14) .30 .07  .20 .25  .32 .22 

         

8 YEAR-OLDS         

Bottom rank (N=18) .05 .04  .21 .16  .30 .25 

Middle rank (N=18) .20 .04  .42 .24  .54 .19 

Top rank (N=18) .43 .12  .57 .29  .56 .23 

         

10 YEAR-OLDS         

Bottom rank (N=14) .10 .06  .42 .24  .51 .26 

Middle rank (N=15) .32 .07  .55 .22  .58 .25 

Top rank (N=14) .54 .12  .74 .28  .72 .30 

         

 

 
another, do not improve at all? By examining the improvement rates of children with 
different baseline levels of skill we can gain insight into these issues. 
 
We attempted to answer these questions by dividing the children into three groups in 
accordance with their pre-test scores. These consisted of the top, middle and bottom 
thirds of the sample for each age group. We then calculated the post-test scores 
obtained by each group following training. The results are shown in Table 2.6 and 
Figure 2.6. It can be seen that there were indeed quite marked differences in pre-test 
performance between the three groups, and for each age group. In the 10 year-olds, 
the proportion of C and D routes constructed during the pre-test ranged from a mean 
of only10% in the bottom third of the sample to 54% at the top. The same trend is 
apparent in the younger children, with scores ranging from 5% to 30% in the 6 year-
olds and 5% to 43% among 8 year-olds. One-way ANOVAs with rank (bottom, 
middle, top) as factor were carried out separately for each age group. Significant 
effects were obtained in each case (6 year-olds: F (2, 41)=83.07, p<.001; 8 year-olds: 
F (2, 53)=109.39, p<.001; 10 year-olds: F (2, 42)=85.89, p<.001). Follow-up tests 
showed the differences between the three ranks to be significant in each case and for 
all three age groups (Bonferonni test, p<.001 in all cases). This confirms that there is 
indeed considerable ‘natural’ variation in children’s skill levels, and over a wide age 
range. Interstingly, however, the effect of training amongst the 8 and 10 year-olds 
(where the benefits were clear-cut) was to decrease this variation. The significance of 
this point is considered in Section 2.8.3. 
 
 
2.8  Conclusions 
 
2.8.1 Impact of the programme on the eight and ten year-olds 
The main aim of this part of the study was to see if children’s ability to construct safe 
routes through the traffic environment would be enhanced following a programme of 
training in which computer simulations rather than the roadside would be used as the 
context for learning. So far as the 8 and 10 year-olds are concerned the simulation  
Figure 2.6: Proportion of safer (C+D) routes constructed as a function of pre-test 
score, age and test-phase. 
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proved to be an excellent training platform, with both groups making substantially 
improved roadside judgements as a result of training. By the end of the programme, 
the proportion of safer (C+D) routes constructed by the 8 year-olds had increased 
from 23% to 47% whilst in 10 year-olds the improvement was from 33% to 61%.  
 
These improvements in the routes children constructed were mirrored in the 
explanations that children gave for choosing the routes. In both age groups, there was 
a marked reduction in the number of ‘don’t knows’ offered by way of explanation, 
suggesting that children’s reasoning was becoming conceptually clearer and therefore 
more explicit. That their reasoning was conceptually clearer is also supported by the 
fact that they also gave many fewer wrong or irrelevant explanations, both of which 
are common in untrained children. They were much more likely to focus directly on 
the factors that rendered the different sites dangerous, and also to elaborate on why 
the proposed routes would overcome the identified problem. All these changes 
suggest improvement in children’s conceptual understanding of the problem and how 
to solve it. In control children, by contrast, there was very little evidence of 
conceptual change. Indeed, the number of ‘don’t knows’ and non-responses actually 
increased over the course of testing, in spite of the fact that the children were now 
significantly older and could reasonably be expected to say more, rather than less, 
when questioned.  
 
Following previous practice, post-test 2 was introduced to ensure that any gains seen 
in the immediate aftermath of training would prove robust in the longer term. In fact, 
far from falling off over the ensuing months, children’s performance actually 
improved over this period. This is possibly because the more sophisticated thinking 
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fostered by training continued to incubate once the programme ended, leading to 
further improvements in the longer term. The continuing improvement in conceptual 
scores is certainly consistent with this. It needs to be explained, however, why this 
very welcome trend was so much more marked than in any previous study, where 
performances have tended to remain stable, or improve only slightly (Thomson et al., 
1992; Ampofo-Boateng et al., 1993; Thomson & Whelan, 1997; Thomson et al., 
1998). 
 
There seems little doubt that the continuing improvement is at least partly due to the 
effect of the roadside search training which, in the present study, intervened between 
post-tests 1 and 2. In previous research, this period has always been a ‘dead’ one, with 
no further activities taking place that might further enhance performance. In the 
present study, by contrast, we wished to see if undertaking the second stage of the 
programme would have (in addition to its primary objectives) retrospective benefits 
on what had previously been achieved in Stage 1. The expectation that this might 
happen was not overly optimistic, since the different stages of the programme 
deliberately built on each other in a progressive way. In the case of roadside search 
(see Chapter 3), many of the features on which children were expected to focus 
attention echoed the safe places training (parked vehicles, intersections, blind corners, 
etc.). Thus, an effort was made to keep the issues raised by the safe places training 
alive. It seems that this recapitulation, albeit in the context of a new skill, paid a 
sizeable dividend. It is also consistent with the suggestion made in Chapter 1, that the 
programme might work best when presented as an integrated whole, rather than as a 
series of independent units. This suggestion will be considered further in later 
chapters where other spin-off effects are noted.  
 
2.8.2 Learning in the six year-olds 
While these trends were very clear in the 8 and 10 year-olds, it must be stressed that 
no such improvement was seen in the routes constructed by the 6 year-olds. Not even 
the most able 6 year-olds (i.e., those forming the top third of the sample at pre-test – 
see Section 2.7.3) made any significant progress over the course of the programme. 
This finding contrasts markedly with the findings obtained when the roadside rather 
than a computer simulation is used as the locus of training, where improvements of up 
to 300% have been reported in children as young as 5 years of age (Thomson et al., 
1992; Ampofo-Boateng et al., 1993; Thomson & Whelan, 1997; Thomson et al., 
1998). The finding would seem to confirm the importance of context in young 
children’s learning. Although the simulated environment was three-dimensional, quite 
realistic and offered roadside (as well as bird’s-eye) views, training did not succeed in 
inducing learning – or at least transfer of learning to the roadside (since we did not 
measure learning on the simulation itself). The finding stresses once again the 
importance of validating training materials, as well as the importance of doing so 
across all the age ranges with whom the materials might be used. In this case, it 
appears that a realistic computer simulation cannot compete with the roadside as a 
context of training for very young children.   
 
It should be noted, however, that the training was not completely wasted on the 6 
year-olds, for they did show some limited improvement in their conceptual thinking 
over the course of the programme. Like their older friends, the 6 year-olds gave fewer 
‘don’t knows’ and wrong or irrelevant answers following training. There was also a 
small improvement in the number of answers identifying the factors that made the site 
dangerous, though their ability to say how this would modify their choice of route 
improved only very marginally. This is, of course, why the actual routes did not 
improve as a result of training. Nevertheless, these modest conceptual improvements 
increased between Post-tests 1 and 2, implying that training may have succeeded in 
triggering a set of thought processes that might, in the long run, still accelerate the 
natural process of learning. We comment further on this point in Chapter 3.  
 2.8.3 Individual differences in pre-test performance and their effect on learning 
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Not all children start from the same baseline level of competence, a fact highlighted 
by Thomson & Whelan (1997) and Whitebread & Neilson (1998). Indeed, 
Whitebread & Neilson showed that some untrained 5 year-olds were able to 
outperform much older children, including some of the 11 year-olds in their sample.  
Table 2.6 confirms that there is considerable diversity in children’s baseline levels of 
competence. The question is, how does this affect their subsequent learning? Given 
that those with higher scores in the pre-test are likely to be operating at a more 
conceptually advanced level to begin with, it might be expected that training would 
benefit them disproportionately, pushing them to even greater heights relative to 
children who started at a more modest level. We might be even more inclined to 
expect such an effect in the present study because children received only four training 
sessions whereas, in previous studies, they received six. This would leave the weaker 
children fewer opportunities to ‘catch up’ than was previously the case.  
 
In fact, the picture that emerged was quite different. As in previous studies, there was 
no evidence that the children starting from a higher baseline made undue progress 
relative to the weaker children. Indeed, Figure 2.6 shows that it was the initially 
weaker children who made most progress. By post-test 2, the middle rank of 8 year-
olds had caught up with the top rank, in spite of a large difference at the outset of 
training. In the 10 year-olds, both the middle and bottom ranks had closed the gap on 
the top rank. There is thus no evidence of the initially weaker children being 
disadvantaged relative to their more advanced classmates: if anything, the trend is in 
the opposite direction. Two factors are probably at work to account for this result. 
Firstly, since they came from a lower starting position, the weaker children probably 
had more capacity for improvement relative to their baseline. Secondly, 
notwithstanding the degree of improvement that can be realised by even a short 
programme of training, it seems likely that there is still a ceiling on what children of 
this age can attain. If so, the initially-stronger children (who start closer to the ceiling 
in the first place) would have less scope for further improvement. Training would thus 
tend to reduce the variance among children, making them more homogeneous as a 
group. This seems to be just what happened.  
 
Two final comments are worth making. Firstly, notwithstanding the substantial 
difference in accident rates between boys and girls, no evidence was found of 
corresponding differences in the ability to recognise dangerous locations or to find 
safer ones. This, in fact, mirrors previous studies of safe place finding. Whatever 
factors are responsible for the difference in accident rates, differences in the ability to 
recognise the danger posed by certain roadside situations does not seem to be one of 
them. Secondly, our preliminary analysis failed to identify a reliable performance 
difference as a function of area (West versus East). Nevertheless, the effect was only 
marginally non-significant, with children from the more socially mixed West End 
performing somewhat better overall. This suggests that a more systematic analysis of 
the relationship between pedestrian skill and social background, covering a larger 
number of schools and social backgrounds, might be warranted. We shall return to 
this issue in Chapter 3.  
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Chapter 3:  
Skill Two – Roadside Search 
 

 
3.1 Rationale 
 
It is well established that a large number of child pedestrian accidents involve victims 
who, for one reason or another, failed to detect the approaching vehicle (Thomson et 
al., 1996). Such errors may arise from a variety of causes, such as not looking for 
traffic at all, as in „dart out‟ accidents (van der Linden & Goos, 1975); looking for 
traffic approaching from some directions but not others (van der Molen, 1981); or not 
recognising that certain road sites offer only an obscured view of traffic (Ampofo-
Boateng & Thomson, 1991). It is striking that, in a significant proportion of accidents, 
children do seem to have looked for traffic but somehow failed to „see‟ it (Grayson, 
1975). This suggests that poor perceptual search strategies and weaknesses in 
attentional control may have a role to play in childhood accidents.   
 
This would not be altogether unsurprising, given the complexity involved in effective 
roadside search. For example, to make a safe crossing decision, any pedestrian must 
first isolate relevant visual and auditory information about the movement of vehicles 
approaching the intended crossing point (often from several directions), whilst 
filtering out information about vehicles that are receding, stationary or otherwise not 
relevant to the crossing task. They must also be aware of conditions under which 
relevant information may be impaired (e.g. near parked vehicles, blind corners, etc.). 
Finally, they must be capable of temporarily ignoring a wide range of irrelevant but 
interesting information about, say, the activity of other pedestrians, dogs, cats, ice 
cream vans and so on. Unfortunately, it is known that children are generally quite 
poor at distinguishing relevant from irrelevant information, and are often susceptible 
to distraction from personally salient but task-irrelevant stimuli as a result (DeMarie-
Dreblow & Woody-Ramsey, 1988). Similarly, they show difficulty in sorting out their 
priorities when allocating attentional resources to competing tasks (Wright & Vliestra, 
1975), and so may find it hard to switch attention from tasks such as play, 
conversation or daydreaming to the demands of road-crossing when the need arises. 
 
The critical question is what the source of such attentional difficulties might be. One 
possibility is that, prior to maturation of the metacognitive functions permitting 
conscious direction of mental activity, younger children suffer from a fundamental 
lack of cognitive control (see e.g. Case, 1985). However, experimental evidence from 
studies of children‟s attentional control specifically in the context of roadside search 
(Tolmie et al., 1998) suggests that, in this context at least, children‟s problems are 
more likely to reflect uncertainty about what it is they are supposed to be focusing 
attention on, rather than any inherent inability to concentrate attention at all.  
 
For example, when asked to report what they could see or hear that would be 
important in deciding whether or not to cross the road, 5 and 7 year-olds found it very 
difficult to differentiate between features that were relevant and those that were 
irrelevant. Making the road-crossing focus of the task as explicit as possible made 
almost no difference to their performance, in marked contrast to older children who 
tailored the features they reported according to the demands of the task. At the same 
time, younger children were no more affected than older children by increasing the 
complexity of the scenes; increasing the number of distractors that were present; or 
reducing the time available for viewing the scenarios. Since these factors all impose 
extra demands from an information-processing point of view, one would expect them 
to have a disproportionate impact on younger children‟s performance, if their 
problems were due primarily to difficulties in underlying cognitive function. The fact 
that they did not implies that the problem for younger children is that they lack the 
knowledge to determine what information is needed when making road-crossing 
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decisions, and therefore what information should be focused on. In the absence of 
such knowledge, it is perhaps unsurprising that children appear to fall back on what 
were functionally appropriate strategies at an earlier point in development, namely 
directing attention to the novel and the socially important. 
 
This argument also raises a broader point, namely that selective attention should not 
be seen as at root a generic ability. Tuning in to relevant features and filtering out the 
irrelevant requires knowledge of what is and is not relevant to the particular task and 
context at hand. Moreover, any sophisticated level of performance would imply an 
understanding of what relevant features signify; why they matter; and what they offer 
that assists in decision-making. It is this understanding which would ultimately 
underpin the search process, since it would specify the information that is needed to 
carry out the task. This would also be central to recognising when the pick-up of 
information is impaired (as it is at parked vehicles, for example).  
 
These issues are important for a number of reasons. Firstly, if poor performance is 
due to a lack of knowledge rather than inherent cognitive limitations, this implies that 
roadside search should be trainable, even in young children. Secondly, it reinforces 
the importance of the link made in Chapter 1 between conceptual grasp and 
behavioural performance, and the need for training to address both elements. Thirdly, 
the features that roadside search needs to focus on include both the dynamic (e.g., 
vehicle movements) and the static (e.g., road layout and the effect this can have on 
vehicle movement and visibility). The obvious link between the latter and safe place 
finding gives strong grounds for anticipating that training in roadside search should be 
able to build on previous training on safe place finding, with cumulative benefits as a 
result. Indeed, this has already been discussed in relation to the improved post-test 2 
performances seen in the previous chapter   
 
Evidence from previous studies of computer-based training on roadside search 
supports at least some of these points. For instance, following four sessions of one-to-
one adult-child training using a computer simulation, Tolmie et al. (1998; in press) 
found that 6 year-olds showed a marked shift towards reporting relevant features in 
other simulated scenarios, together with an increase in insightful explanations of why 
these were important. Moreover, both of the latter were associated with greater 
reporting of relevant features at the roadside, consistent with the idea of a linkage 
between conceptual grasp and search performance. Adult-group training using the 
same software produced even greater improvements.  
 
However, the evidence available from these studies has a number of limitations. First 
of all, the software used for training was much more rudimentary than that developed 
in the present project, and it offered much less in the way of systematic support for 
productive interactions. In addition, the data on roadside performance were restricted 
in that only a single test location was utilised, and the measure of conceptual grasp 
depended on children spontaneously justifying their observational reports. There was 
also no preceding training in safe place location to allow any cumulative effects to be 
identified. Last but not least, these studies only looked at 6 year-olds, whereas there 
would appear to be room for improvement in roadside search performance even 
amongst older children, since the available data indicate that they remain some way 
from adult levels of performance (Tolmie et al., 1998).  
 
 
3.2 Aims 
 
The aims of this stage of the project, therefore, were: 
 
• to provide training aimed at sensitising children to the features that are relevant 

when making road-crossing decisions; improving their understanding of why such 
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features are important; and strengthening their capacity to filter out irrelevant 
information; 

 
• to implement this training via systematic use of the adult-group procedure 

outlined in Chapter 1, together with software specifically constructed to support 
productive adult-child and child-child interaction; 

 
• to evaluate the effects of  training, in both the short- and longer-term, in children 

aged 6, 8 and 10 years at the start of training; 
 
• to examine the impact of training on roadside performance over a broader range 

of locations, and with more explicit regard to conceptual grasp; 
 
• to assess the cumulative effects on roadside search of training in other areas of 

pedestrian skill. 
 
 
3.3 Participants 
 
A total of 145 children, distributed approximately evenly across the East End (high 
accident) and West End (mixed) samples, undertook training. Of these, complete data 
for the pre- and immediate post-test (post-test 1) were available for 127 children, the 
remainder being absent at one or other stage of testing. All of these children had 
previously undergone training and testing in safe place location. Eighty-nine control 
children, drawn from schools in the same areas as those making up the training 
sample, were also pre- and post-tested. Of these, complete data were obtained from 78 
children. At the time of pre-testing, none of the control children had participated in 
any other stage of the evaluation, although they subsequently undertook the delayed 
post-test (post-test 2) for the first skill, safe place finding. Details of children‟s ages at 
the start of pre-testing are given in Table 3.1. 
 
The characteristics of the sample for the delayed post-test (post-test 2) in roadside 
search were complicated by the withdrawal from the evaluation in summer 1999 of 
the school that had provided the initial training sample in the West End. This meant 
that only the East End trained children were available at the time of post-test 2. Of 
these, a total of 59 from the original sample were tested and provided complete data 
across pre-test, post-test 1 and post-test 2. This sample was supplemented for the 
purposes of analysis by 52 children from the substitute West End training school, who 
were closely matched in age to the children they were replacing. These children 
received post-test 2 for roadside search after having been trained and tested on gap 
timing. They did not, however, receive training in roadside search itself. The trained 
sample at post-test 2 consisted of 111 children in total, then, more or less evenly 
distributed across the three age groups.  
 
 
Table 3.1: Composition of trained and control samples at start of pre-testing. 
 
TRAINED SAMPLE 

Year group Participants Mean age Range 

P2 (later P3) 44 6 years, 5 months 22 months 

P4 (later P5) 57 8 years, 4 months 14 months 

P6 (later P7) 44 10 years, 6 months 17 months 

CONTROL SAMPLE 

Year group Participants Mean age Range 

P2 (later P3) 30 6 years, 6 months 12 months 

P4 (later P5) 29 8 years, 5 months 22 months 

P6 (later P7) 30 10 years, 5 months 11 months 
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A further new sample of 49 children, drawn from both high accident and mixed areas 
and matched in mean and range of ages to the trained sample, provided control data 
for post-test 2. These children had not previously been tested on roadside search, but 
the majority had received pre- and post-testing in gap timing prior to this. 
 
 
3.4 Training task and software design 
 
The computer-based training developed for this stage of the project was focused by a 
road crossing task which involved identifying if and when it was safe for an on-screen 
character to proceed across the road from a given location. This task, which was the 
same as that employed by Tolmie et al. (1998), had a carefully planned rationale. 
Central to this was the inclusion of distractors and other means of pressurising 
attentional resources in the scenarios about which judgements had to be made. This 
ensured that successful responses depended on children paying attention to relevant 
features and filtering out irrelevant, and on them garnering an understanding of what 
is relevant, and why. Thus it promoted acquisition of roadside search skills in an 
oblique and non-directive fashion, driven by the children‟s own task-specific needs 
and the discussion that took place around these, rather than simply attempting to 
instruct children in what they should pay attention to. In addition, judgements about 
whether the location was safe were included in the task in a deliberate attempt to 
connect back to, and build on, training in safe places. Timing judgements, albeit not 
very precise at this stage, looked forward to training in the third skill area, gap timing. 
Cars indicating and turning were also included within the on-screen scenarios to 
presage work on the fourth area, perception of intentions.  
 
As with safe places, the software framing this task consisted of four sessions worth of 
material, around which the training of children by adult volunteers took place. Each 
session‟s material involved, as before, an unaccompanied on-screen character 
undertaking a pre-determined journey that necessitated his crossing the road on three 
occasions. Movement along this route was automatic until the character reached a 
crossing point, whereupon s/he would stop and wait for the children to make crossing 
decisions on his/her behalf. The software differed from that used for safe places 
training in two important respects. Firstly, children‟s view of the action was from an 
elevated perspective rather than the either full bird‟s-eye or the roadside perspectives 
previously employed. This ensured that the road scene and all relevant information 
could be viewed at one time on a single screen, but with more clarity than would have 
been possible had the full bird‟s-eye perspective been employed. Secondly, the road 
scenes now also contained dynamic information in the form of traffic flow, as well as 
other kinds of movement. Each scene was of around 30 seconds duration.  
 
As indicated above, trainees‟ task was now to decide, not only if it was safe for the 
character to cross at that point, but also when it would be safe to do so. To fit in with 
this, the traffic flow always contained one gap that, in principle, allowed enough time 
for the character to cross. However, it was also the case that, on approximately one 
crossing in three, the site was intrinsically unsafe because the character‟s viewpoint 
was obscured by bends, parked cars and so forth. At these points, the character would 
therefore not be in a position to see that the gap was sufficiently large even if, from 
their privileged vantage point, the children could see that it was. This arrangement 
thus forced children to focus on the character‟s viewpoint rather than their own. 
 
Children always had to determine first of all, whether the character‟s initial crossing 
position provided an adequate view of the traffic, recapitulating aspects of their safe 
places training. If it did not, they had to move him or her to a position which was safe. 
To prevent children simply identifying unsafe positions on a rote basis, which one of 
the three crossings on a given route was unsafe was varied in ostensibly random 
fashion. Once the children had decided on a safe crossing position, they then had to 
identify when a gap in the traffic flow of sufficient size for crossing presented itself, 
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and press an on-screen button to start the character moving across the road. This task 
was made slightly more complicated by the fact that the traffic flow was never 
constant, but contained a variety of gaps of insufficient duration for crossing as well 
as the one adequate gap. 
 
In line with the general principles underlying software design laid out in Chapter 1, 
various on-screen resources were available to assist decisions about both location and 
time of crossing. These also provided a means for adult trainers to draw children‟s 
attention to key points and explain why these were important, especially during the 
earlier periods of training. So, for instance, potential obstructions to the character‟s 
view of the traffic flow were all plainly visible from the elevated perspective in which 
the main action was presented. However, a „worm‟s-eye‟ view button allowed 
children to switch to a street level perspective similar to that used as the default in the 
safe places training software (see Appendix 2). This view was to aid children in 
deciding if the location was safe and, for that reason, no traffic movement was shown 
from this viewpoint so as not to distract children‟s attention from the safe places 
aspect of the task. Views to right and left of the crossing position could be accessed  
to check the potential visibility of traffic and to highlight any problems that would 
render the location unsafe. As in safe places, the character would be unable to cross 
the road until these views had been checked at least once. Again, as in safe places, 
arrow buttons permitted the character to move to an alternative position, should this 
be deemed necessary. 
 
As regards identification of gaps in the traffic flow permitting crossing, the software 
displayed a pause/play facility which allowed the sequence to be halted at any point. 
This permitted consideration and discussion of the distances of vehicles from the 
crossing location in relation to their speed of movement, and whether these provided 
enough time for the character to cross the road completely. Moreover, the entire 
sequence could be played through an unlimited number of times to allow careful 
comparison of different gaps before making a decision. Finally, as in the safe places 
software, the feedback provided on children‟s crossing decisions was only ever 
positive. That is, if a safe gap in a safe location was correctly identified, the character 
would automatically cross the road and move on to the next decision point. If not, he 
refused to move. Similarly at the worm‟s-eye view, if an incorrect decision was taken 
to move the character, he would again refuse to move. The only exception to this was 
that, after he had already been moved to a safe location, he could go back to his start 
point in order to permit further comparison of the views from both positions. In both 
cases, the character‟s refusal to move was intended to serve as a cue for discussion 
and further decision-making.  
 
It should be reiterated that the goal of training in this phase was to help children learn 
to focus on the features and information needed to make basic judgements about safe 
crossing. It was not to get them to make more precise judgements about the timing of 
crossing movements relative to traffic gaps. For this reason, the safe gaps were all of a 
relatively generous size, and „tight fits‟ within them were not allowed. In other words, 
the „go‟ button had to be pressed early in the gap, otherwise the character would not 
cross. This also provided an implicit signal about not squandering time once a gap 
appeared which prefigured aspects of the gap timing training to come later.  
 
Within these constraints, the difficulty in identifying safe gaps was systematically 
increased across routes and across decision points within routes. One way in which 
this was done was by gradually introducing auditory and visual distracters, sometimes 
to coincide with the occurrence of the safe gap. A second way was to gradually 
reduce the size of the safe gap (within limits), so that it became harder to spot. A third 
was by varying the lanes in which the vehicles forming the start and end of the gap 
were moving. In the early trials, both were in the nearside lane, which is the easiest 
configuration to deal with, since traffic from only one direction has to be considered, 
and no allowance needs to be made for crossing a lane before encountering vehicles. 
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Later on, one vehicle was in the far lane and one in the near, thus presenting a more 
complex situation to attend to. Finally, traffic density was also increased as the 
training sessions proceeded, and variations in the pattern of vehicle movement 
(acceleration, deceleration and occasional overtaking) were introduced as well. 
 
Thus the first route (i.e. that used for the first training session) took the character from 
home to school. The crossing scenes all involved safe gaps of near-near type, with the 
location itself being unsafe on the third crossing. None of the crossing scenes 
contained any non-vehicle distracters or any vehicle acceleration or deceleration. The 
second route led the character from home to the shops, and introduced variation in 
traffic speed; auditory distracters (e.g. an ice cream van and a pneumatic drill); and 
greater traffic density. One safe gap was now of near-far type, and one far-near. On 
this route, the first location was unsafe. For the third route, the character walked from 
school to the local swimming pool, encountering on the way a mixture of near-near 
and far-near gaps. The second crossing location was unsafe, and the scenes now 
contained visual as well as auditory distracters (e.g. an ice cream van, a slow-moving 
vehicle and a steam boat on the river). There was also greater variation in traffic 
speed, and occasional overtaking. The fourth and final route again took the character 
from home to school, underlining the point that a given journey may not always 
involve the same hazards. This time the character never stopped at an unsafe location 
(indicating that he had „learned‟ from past experience). Safe gaps were of mixed type, 
as on the third route, and there were now even more distracters (e.g. a dog barking, 
someone getting a lift, a man falling off a ladder, roadworks and a passing police car). 
There was still greater variation in vehicle movements.  
 
 
3.5 Training sessions 
 
The organisation of training sessions followed the basic pattern laid out in Chapter 1, 
and elaborated on in Chapter 2. There were four sessions at weekly intervals, each of 
20 to 30 minutes duration (depending on rate of progress), involving a trained adult 
volunteer working with a group of (usually) three children. From the outset, the adults 
encouraged children to take the lead in proposing decisions and discussing the basis 
for these between themselves. They gave prompts when necessary to draw children‟s 
attention to any points they had missed, using the software to underline these and to 
provide a commentary on their significance. In general, the adult gradually retired 
into the background over the course of the four sessions, provided children showed 
growing expertise at dealing effectively with the task by themselves. On occasion, 
children did get bogged down and were unable to identify the correct response. Under 
these circumstances, trainers were allowed to demonstrate the solution so as to 
obviate unproductive frustration: however, they were asked not to do this until all 
other avenues had been explored. 
 
 
3.6 Pre- and post-testing 
 
The roadside testing employed to evaluate the effects of training followed the general 
procedure reported in Tolmie et al. (1998), albeit with some important modifications. 
Thus, instead of testing children at a single roadside location, traffic trails were 
constructed encompassing six locations. These six locations always comprised three 
where there were visual obstructions (blind bends, blind summits and parked 
vehicles) impairing the view of traffic movements, and three with a clear view of a 
straight road with a reasonable traffic flow. Since a different trail had to be 
constructed for each school, care was taken to ensure that the selected locations were 
as comparable as possible. The same trails were used at all three stages of testing, 
save where different schools were involved in post-test 2 (see 3.3 above).  
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Testing, which took about 20 to 30 minutes, was carried out on an individual basis. 
Each child walked the traffic trail in the company of a project researcher, and halted 
at each of the six testing locations. At each location the child and researcher stood 
adjacent to the kerb and the researcher asked “What can you see and hear that you‟d 
need to know about if you were trying to cross the road safely?” Once the child had 
given a reply, s/he was asked, “Is there anything else you can see and hear that you‟d 
need to know about?” This question served as a general prompt to encourage as full a 
response as possible. In a further departure from the procedure used by Tolmie et al., 
children were also explicitly requested to justify their responses, in order to gauge 
their conceptual grasp of what was important and why. Thus, after reporting a feature 
they were asked “Why would it be important to know about that?” Questioning at 
each testing location continued in this fashion until the child could identify no more 
features they regarded as important, whereupon child and researcher walked on 
together to the next location, and the sequence of questions was repeated. All dialogue 
was recorded on audio tape for later transcription and analysis. 
 
 
3.7 Scoring 
 
Scoring focused on six measures, three relating to pick-up of information, and three to 
conceptual grasp. 
 
With regard to information pick-up, each child was scored on:  
• the number of features judged to be relevant to road-crossing that they had 

reported across the six test locations (R);  
• the number of irrelevant features they had reported (I); 
• the ratio of relevant features to irrelevant, a standardised measure of 

discrimination between the two, calculated as the difference between the number 
of relevant and irrelevant features over the total number of features (i.e. [R-
I]/[R+I]). A positive score on this measure showed a balance in favour of relevant 
features; a negative score, a balance in favour of irrelevant; a score of zero would 
indicate no overall discrimination between the two. 

 
Conceptual responses were scored in terms of the number of justifications a child 
had given for relevant features only at each of three levels:  
• Level 0 justifications were those where the child had given either no response or 

no response that was pertinent; 
• Level 1 justifications were were pertinent but essentially rote in character and 

provided no real evidence of insight into why attention to a feature might matter 
(e.g. “driveway, because a car might come out”); 

• Level 2 justifications were those that did provide signs of such insight (e.g. “If a 
car reversed out and you didn‟t see it, „cos it was in a driveway, it could knock 
you down”). 

 
 
3.8 Results and discussion 
 
The effects of training and age on children‟s roadside search performance at different 
stages of testing are described below. Section 3.8.1 examines pre-test scores on the 
six measures defined in 3.7, and details evidence of knock-on effects from previous 
training in safe place finding. Section 3.8.2 looks at change in the trained and control 
samples pre-test to post-test 1 and post-test 1 to post-test 2, and presents evidence of 
clear benefits being derived from computer-based training in roadside search. It also 
describes data that indicate a possible causal relationship between conceptual advance 
and change in information pick-up. Finally, Section 3.8.3 compares the data from 
children in the high accident and socially mixed areas, which suggest the presence of 
an indirect but important positive effect of training on children‟s verbal skills. 
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3.8.1 Pre-test scores 
The first point to note about the pre-test data was that the ratio scores obtained from 
this sample of children were high by comparison to those reported in previous 
research. In the present study, the average across age groups and conditions was +.86, 
with a relatively narrow range of variation, against an average of +.37 obtained under 
similar testing conditions (i.e. a number of roadside locations plus an explicit road-
crossing focus) in the survey studies reported by Tolmie et al. (1998). This difference 
appears to be attributable primarily to a much lower incidence of reporting of 
irrelevant features (I), although the number of relevant features (R) reported was also 
slightly lower than before. There was one notable difference in the roadside testing 
procedure employed in the present study, however: the inclusion of explicit questions 
asking children to explain why the features they reported were important. It is 
possible that these conceptual questions led children to reflect more fully on what 
constituted an adequate response and that this resulted in more focused reporting of 
features than had been the case before.  
 
In order to check on this, the number of relevant and irrelevant features reported by 
children at the first two locations on the pre-test traffic trails was compared to the 
number reported at the last two locations. The assumption underlying this comparison 
was that any additional reflection provoked by the conceptual questions would have 
had a gradual rather than an immediate effect. There was some sign that this was the 
case: reporting of relevant features increased between the beginning and the end of 
the pre-test for both the trained and the control samples (5.99 vs 6.76 for the trained 
children; 2.96 vs 5.59 for the control children). There was, however, no corresponding 
decline in reporting of irrelevant features, which was low from the outset (0.38 vs 
0.36 for the training children; 0.47 vs 0.49 for the control children). Thus the evidence 
for the conceptual questions having an effect on children‟s responses is not entirely 
clear-cut, and with regard to the low incidence of irrelevant features this explanation 
only holds if the effect is assumed to have been immediate. Irrespective of the exact 
reason, though, it was still plain that the I and thus the ratio scores had turned out to 
be relatively insensitive measures in the context of this study. They are therefore 
excluded from further consideration in what follows. 
 
These measures aside, there were clear effects attributable to both age and whether or 
not children had previously undertaken safe places training on the pre-test scores. For 
instance, as can be seen in Table 3.2, children in the training group (i.e. those who had 
previously undertaken the safe places training) reported significantly more relevant 
(R) features in the roadside search pre-test than did the controls (F(1, 217)=21.06, 
p<.001). Moreover, in spite of a significant main effect of age (F (2,217)=16.06, 
p<.001), the scores obtained by 8 and 10 year-old control children were still not 
notably better than those obtained even from 6 year-olds in the training group. 
Similarly, in terms of providing insightful justifications of why reported features were 
important (Level 2), children in the training group again did significantly better than 
controls before training in roadside search had even begun (F(1,217)=54.20, p<.001). 
Performance again improved with age (F(2,217)=13.58, p<.001) but, in this case, the 
gap between those who had and had not previously undertaken safe places training 
now widened as it did so (F(2,217)=9.05, p<.001). This indicates that previous 
training had conferred a particular advantage on older children. At the same time, 
however, 6 year-olds who had received safe places training still outperformed 
untrained 10 year-olds. 
 
In addition to these differences, the trained children also gave significantly fewer 
inadequate justifications (Level 0) than the controls (F(1,217)=6.09, p<.02), although 
the effect was less marked, and these tended to fall away with age in any case 
(F(2,217)=3.43, p<.05). The only exception to this pattern was amongst the 6 year-
olds, where the trained sample did worse than the controls, creating a significant age x 
condition interaction (F(2,217)=4.76, p<.01). With regard to basic justifications 
(Level 1), the scores for trained children were roughly equal to those of the controls,  
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Table 3.2: Mean roadside search pre-test scores by age and experimental 
condition (standard deviations in parentheses). 
 
 R Level 0 Level 1 Level 2 

 

Trained 

    

6 year-olds  

(n=41) 

13.24 

(7.40) 

 

1.44 

(1.76) 

5.02 

(2.85) 

1.46 

(1.48) 

8 year-olds  

(n=55) 

19.51 

(10.55) 

 

0.42 

(0.85) 

6.89 

(3.83) 

2.76 

(2.28) 

10 year-olds  

(n=42) 

24.55 

(13.45) 

 

0.31 

(0.75) 

6.73 

(3.15) 

5.14 

(3.99) 

Overall 19.18 

(11.55) 

 

0.69 

(1.27) 

6.29 

(3.44) 

3.10 

(3.09) 

Control     

6 year-olds 

(n=30) 

9.53 

(5.06) 

 

1.10 

(1.30) 

4.53 

(3.01) 

0.50 

(1.17) 

8 year-olds 

(n=29) 

13.00 

(6.87) 

 

1.29 

(1.76) 

5.89 

(3.18) 

0.93 

(1.12) 

10 year-olds 

(n=27) 

16.70 

(8.45) 

 

1.11 

(1.34) 

6.52 

(2.22) 

0.93 

(1.36) 

Overall 12.95 

(7.40) 

 

1.16 

(1.46) 

5.61 

(2.94) 

0.78 

(1.22) 

 
 
and the only significant effect was that of age group (F(2,217)=6.92, p<.002), 
reflecting an increase in the number of responses of this type between the 6 year-olds 
and the 8 year-olds in particular.  
 
Overall, then, a systematic pattern emerged, with children who had previously 
undertaken safe places training generally outperforming the control children on the 
roadside search pre-test. Most notable was that the safe places-trained children started 
off at a considerably higher level than the controls in two key areas of performance: 
the pick-up of relevant features; and the ability to explain features‟ relevance in 
insightful terms. Thus there is clear evidence of a knock-on effect from the previous 
training in safe place finding. 
 
Some of these advantages are not altogether surprising, since there was a certain 
degree of built-in overlap between safe places training and roadside search. As 
regards the reporting of relevant features, for instance, safe places training was aimed 
at improving awareness of the static features of traffic environments that might pose a 
danger when crossing the road, so it is reasonable that trained children should be more 
likely than controls to report these. However, the conceptual carry-over is more 
striking, since it implies that safe places training had helped at least some of the 
children to acquire a more general framework for thinking explicitly about traffic 
hazards, which they were able to import into the roadside search task. The low 
incidence of inadequate justifications amongst the older trained children is also 
consistent with this, suggesting that the previous training helped them in particular to 
attune rapidly to the demands of the new task and what it required them to think and 
talk about. All these findings are thus consistent with the hypothesis that safe places 
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training did indeed produce cumulative effects, improving children‟s performance on 
key aspects of roadside search even before training in the latter skill had begun.   
 
3.8.2 Change from pre-test to post-test 1, and post-test 1 to post-test 2 
Examination of changes in performance across the three stages of testing

1
 revealed 

that trained children continued to improve in the key areas where they already held an 
advantage at pre-test. Thus with regard to reporting of relevant features (R), all age 
groups in the trained sample improved significantly from pre-test to post-test 1 
(F(1,124)=6.94, p<.01). With the sole exception of the oldest age group, there were 
also further significant gains from post-test 1 to post-test 2 (F(1,108)=4.39, p<.05). 
These trends are illustrated in Figure 3.1. In percentage terms, pick-up of relevant 
features increased between pre-test and post-test 1 by 34% for the 6-7 year-olds,  
 

 
by 51% for the 8-9 year-olds, and by 14% for the 10-11 year-olds. The flattening off 
of the 10-11 year-olds‟ increase to meet the 8-9 year-old mean at post-test 2 suggests 
the older two age groups reached ceiling level performance. For the youngest age 
group, the cumulative effects of training raised pick-up to a level above that of 
untrained 10 year-olds, although they failed to close the gap on older trained children. 
 
One important point to note here is that approximately half of the trained sample who 
took part in post-test 2 had not been trained on roadside search itself (although they 
had been trained in gap timing), and yet there was no significant difference between 
the two halves of the sample in the pick-up of relevant features. That this was the 
case, and that reporting of relevant features was even better here than at post-test 1, 
indicates a clear influence of gap timing training on this aspect of roadside search. 
Given that the effectiveness of training in gap timing (see Chapter 4) depended on 

                                                           
1
 NB for the statistical analysis of change in children‟s performance, separate tests were conducted pre- 

test to post-test 1 and post-test 1 to post-test 2. This was because the rate of attrition, and the change in 
the trained sample between post-test 1 and post-test 2 (see 3.3 above) meant that an analysis across all 
three stages of testing would have had to drop data from a large number of effectively incomplete 
cases. Similarly, in view of the differences between them which were apparent at pre-test, separate 
analyses were conducted for the trained and control samples in order to obtain a clear picture of which 
changes within condition were significant, without these being obscured by higher-order interaction 
effects. 
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children learning to pay close attention to traffic movements, however, this outcome 
is perhaps not entirely surprising.  
 
In contrast to the trained children, the control sample showed no significant 
improvement in reporting of relevant features pre-test to post-test 1 (see Figure 3.2). 
An apparently more marked trend towards improvement between post-test 1 and post-
test 2 was also non-significant because of the high variance surrounding the means. In 
any case, these shifts only brought the average level of performance of the control 
children to that shown by the trained children at pre-test (see Table 3.2).  
 
As far as higher level justifications of reported features (Level 2) are concerned, the 
trained children (see Figure 3.3) improved significantly from pre-test to post-test 1 
(F(1,124)=17.06, P<.001), whilst the control children (see Figure 3.4) again showed 
no significant improvement from pre-test right through to post-test 2, despite the 
scores for the older children going up marginally. Amongst the trained children, the 6-
7 year-olds showed a 30% increase pre-test to post-test 1, 8-9 year-olds a 46% 
increase, and 10-11 year-olds a 24% increase. The absolute frequency of these 
responses was admittedly still not especially high: one every eighth relevant feature 
on average amongst the youngest children, rising to one every fourth relevant feature  

 
amongst the oldest age group. However, they were sufficiently prevalent to suggest 
the emergence of a well-elaborated, broad conceptual grasp, particularly among the 
older trained children.  
 
The pattern for post-test 1 to post-test 2 appeared to undermine this picture to some 
extent, however, with the trained 6-7 and 10-11 year-olds tending to fall back towards 
the level of their pre-test scores, suggesting any gains made previously were not 
robust. The scores of the 8-9 year-olds, in contrast, continued to go up (F(2,108)= 
3.19, p<.05). Closer analysis revealed that this pattern was in fact largely attributable 
to the substitution of half the trained sample at post-test 2. In all three age groups, the 
children who came into the sample at this stage performed at a lower level than their 
counterparts from the mixed area had done at post-test 1 (2.77 at post-test 1 vs 2.30 at 
post-test 2 for 6-7 year-olds; 3.29 vs 2.90 for 8-9 year-olds; 6.56 vs 5.28 for 10-11 
year-olds). In comparison, the performance of those who had been part of the original 
sample either remained more nearly at the same level (0.79 vs 0.75 for the 6-7 year-
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olds
2
; 6.28 vs 5.80 for the 10-11 year-olds), or went up (4.87 vs 6.33 for the 8-9 year-

olds). These differences were sufficient to open up a significant effect of sample at 
post-test 2, albeit in interaction with age group since the precise pattern varied 
according to this (F(2,117)=6.20, p<.005). The implication of these results is that, 
whereas training in gap timing improved performance on pick-up of relevant features, 
conceptual gains for roadside search depended more specifically on roadside search 
training. Where children had received this training, their advances were typically 
more robust or even on an upward trend.  
 
This point is significant, because there are signs in the pattern of correlation amongst 
trained children between Level 2 justifications and pick-up of relevant features (R) 
that conceptual grasp may play a important role in the honing of pick-up skills. For 6-
7 year-olds, this correlation was moderately positive and increased marginally from 
pre-test to post-test 1, as scores on both increased (r=+.34 at pre-test; +.37 at post-test 
1). For 8-9 year-olds, the correlation started at a similar level, but increased more 
strongly pre-test to post-test 1 (r=+.40 at pre-test; +.64 at post-test 1). For 10-11 year-
olds, on the other hand, the correlation started high and declined, despite the general 
increase in scores on both measures (r=+.80 at pre-test; +.57 at post-test 1)

3
.  

 
Figure 3.5 shows these correlation coefficients plotted against the actual mean score 
on R obtained by the relevant age group at the corresponding point of testing. What 
seems apparent from this is that there was a more-or-less linear increase in R with 
increasing strength of correlation – but only up to the point (post-test 1) at which the 
10-11 year-olds achieved ceiling on pick-up of relevant features, where it fell off 
again. One interpretation of these data is that conceptual growth initially helps drive 
improved information pick-up by signalling what to look for and where, but that this 
 

 

                                                           
2
 The lower level of performance of the East End 6-7 year-olds on this measure in comparison to those 

in the West End, even in the substitute training sample, will be returned to in Section 3.8.3. 
3
 The correlations between Level 2 justifications and pick-up of relevant features at post-test 2 are 

excluded from consideration here, since the substitution of half the trained sample rendered their status 
uncertain. 
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Table 3.3: Mean scores on Level 0 and Level 1 justifications at pre-test, post-test 
1 and post-test 2 by age and experimental condition. 
 

 

 

Trained 

 

 6-7 yrs 

 

 

8-9 yrs 

 

 

10-11 yrs 

Control  

 

6-7 yrs 

 

 

8-9 yrs 

 

 

10-11 yrs 

 

Level 0 

Pre-test 

Post-test 1 

Post-test 2 

 

 

 

1.44 

0.72 

0.75 

 

 

0.42 

0.50 

0.46 

 

 

0.31 

0.17 

0.37 

 

 

1.10 

0.38 

0.78 

 

 

1.29 

0.50 

1.14 

 

 

1.11 

0.78 

1.00 

 

Level 1  

Pre-test 

Post-test 1 

Post-test 2 

 

 

 

5.02 

5.82 

8.36 

 

 

6.89 

7.11 

8.66 

 

 

6.73 

8.56 

9.30 

 

 

4.53 

5.24 

6.79 

 

 

5.89 

7.00 

8.05 

 

 

6.52 

7.22 

8.07 

 
 
relationship weakens at high levels of performance, when information pick-up is more 
practiced and automated. Sternberg (1985) describes similar patterns of relationship 
between understanding and performance in other areas of functioning. This does not 
necessarily mean that improved performance cannot occur in the absence of 
conceptual growth (as with the effects of gap timing training on pick-up of relevant 
features), but it might prove less consistent and less robust under these circumstances. 
It also does not imply that conceptual grasp about roadside search becomes redundant 
once high levels of performance have been achieved, since it might still be important 
under less familiar conditions where automated pick-up has not been developed. 
 
The pattern of data on the remaining measures (see Table 3.3) was in general less 
revealing. As far as inadequate justifications (Level 0) were concerned, trained 
children improved significantly (i.e. showed a drop in the frequency of these) pre-test 
to post-test 1 (F(1,124)=6.02, p<.02). This was especially true for the 6-7 year-olds 
(F(2,124)=3.85, p<.05). There was no further decline from post-test 1 to post-test 2, 
but the incidence of such responses was already very low. Basic justifications (Level 
1) increased pre-test to post-test 1 (F(1,124)=7.18, p<.01), and again post-test 1 to 
post-test 2 (F(1,108)=9.93, p<.005).  
 
The control children, however, showed much the same pattern of change. Thus they 
improved significantly on Level 0 pre-test to post-test 1 (F(1,75)=19.35, p<.001), in 
fact to a rather greater extent than the trained children, though they had started at a 
higher (i.e. worse) level at pre-test. They then fell back again from post-test 1 to post-
test 2 (F(1,46)=4.28, p<.05), although a different sample of children was involved 
here, who had not been tested on roadside search before (though they had been pre- 
and post-tested on gap timing). In common with the trained children, the controls 
improved on Level 1 both pre-test to post-test 1 and post-test 1 to post-test 2, though 
in neither case did the increase quite achieve statistical significance. 
 
All in all, the data suggest that for these measures testing in itself, particularly when 
repeated, acted to sensitise children to some extent to the types of response required, 
shifting them away from inadequate justifications towards those which were more 
acceptable. It is important to note, however, that this only promoted a very basic level 
of understanding since, as already outlined, there was no improvement in Level 2 
responses amongst the control children. The gains attributable to this effect are minor 
in comparison to the advances brought about by training detailed above. 
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3.8.3 Comparison of children from high accident and socially-mixed areas 
Analyses of the relative performance of children from the high accident and socially-
mixed areas at pre-test, post-test 1 and post-test 2 were carried out to establish that the 
lack of significant difference between areas which had been found for safe places 
obtained for roadside search. In general, this was the case, with the few differences 
which were identified typically being explicable in terms of sample changes rather 
than school area.  
 
However, these analyses did throw up one finding of considerable potential interest. 
The start point for this was the observation that, amongst the trained children, 6-7 
year-olds from the high accident area were discovered to have performed worse on 
Level 0 and Level 2 justifications at pre-test than the equivalent children from the 
mixed area (for Level 0, 2.32 vs 0.68; F(2,132)=8.33, p<.001; for Level 2, 0.63 vs 
2.18; F(1,132)=5.44, p<.05). This difference was maintained for Level 2 justifications 
across post-test 1 and post-test 2 (at post-test 1, 0.79 vs 2.77; F(2,123)=4.38, p<.02; at 
post-test 2, 0.75 vs 2.30; F(2,117)=6.20, p<.005).  
 
It should be emphasised that this difference only applied to the youngest children; if 
anything, older children from the high accident area did better than those from the 
mixed area, though the change of mixed area sample for post-test 2 has to be taken 
into account here. It is plausible to attribute this effect to a lack of familiarity with 
explaining themselves to strangers on the part of younger children from the cultural 
background associated with lower SES communities. Past research indicates that 
children from such backgrounds are likely to be uncertain about or to lack knowledge 
of the appropriate language to use under these circumstances, and to perform poorly 
as a result (see e.g. Tizard, Hughes, Carmichael & Pinkerton, 1983). 
 
What was striking, however, was that for the control children, those from the high 
accident area of all ages did worse on Level 2, especially at post-test 1 (F(1,75)=5.79, 
p<.02) and post-test 2 (F(1,47)=10.87, p<.005), where they increasingly lagged 
behind children from the mixed area. This suggests that the same verbal effect as 
noted for the trained children was operating here, but spread over all three age groups 
and interacting with test stage to some extent. 
 
Two important points follow from this. First of all, the occurrence of the verbal effect 
over all age groups in the control sample, but its restriction to 6-7 year-olds for the 
trained sample, would indicate that training had had a positive effect on the verbal 
skills of older children from the high accident area. If so, this would be an indirect 
benefit of no small consequence. Secondly, the fact that the differences amongst the 
controls became more evident at successive stages of testing indicates that children 
from the mixed area learnt something of what was required from repeated testing, 
even if only to a limited extent, whereas children from the high accident area did not 
(remember that at post-test 2 the majority of the control children had already been 
pre- and posted on gap timing). This might be because the available signals were too 
implicit to decode unless the mode of communication was already familiar. However, 
it underlines the inference that it was training that improved the verbal skills of 
children from the high accident area, not testing. 
 
 
3.9 Conclusions 
 
Reviewing the evidence from the evaluation work against the aims laid out in Section 
3.2, a number of conclusions can be drawn. First of all, it is clear that the computer-
based training in roadside search had a positive impact on both children‟s pick-up of 
relevant features at the roadside, and their understanding of why attention to these is 
important. These improvements were found to be robust over a period of eight months 
for all three age groups involved in training. Testing on its own appeared to lead to 
some advance amongst the control children, but this was minor in comparison. 
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It is also clear that training did, as hypothesised, generate cumulative effects across 
skills. Thus, previous training on safe place finding led the trained sample to start 
from a higher initial position than the controls on both the pick-up of relevant features 
and the ability to provide insightful explanations of those features‟ relevance. 
Moreover, this was true for all age groups, including the 6 year-olds, despite the fact 
that for these children, safe places training appeared to make little impact on safe 
places finding itself. Similarly, when children subsequently underwent training on gap 
timing, this apparently left them better able still to identify traffic-relevant features. In 
this case the benefits did not extend to improving their conceptual grasp, however. As 
far as the latter was concerned, this appeared to depend rather more specifically on 
receiving the roadside search training, a significant point given the evidence that, at 
lower levels of pick-up of relevant features, improved conceptual grasp may play a 
role in driving performance upwards. 
 
It is important, finally, not to lose sight of the secondary benefit of training in terms of 
the boost it gave to the verbal skills of at least some older children. Given that this 
effect was tied specifically to training rather than to testing, it is hard not to conclude 
that it was attributable to the non-directive, child-led dialogue emphasised in our 
training procedure. This outcome is especially interesting since peer-based interaction 
has often been claimed to have exactly this impact, although to date there has been 
little hard evidence to back that claim up. 
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Chapter 4:  
Skill Three – Gap Timing 
 

 
4.1 Rationale 
 
A crucial aspect of pedestrian skill, especially on busy roads, is the ability to assess 
when a gap of sufficient size has opened up between vehicles to enable a safe crossing 
to be made. This skill, perhaps more than any other, requires the integration of 
complex judgements about: 
 

 the distances and speeds of vehicles (often approaching from more than one 
direction); 

 the time that these vehicles will take to reach the intended crossing point (the 
time available); 

 the time that the pedestrian would need to cross the road in question given its 
width and the intended speed of movement (the time required).  

 
Once such judgements have been made, the pedestrian then has to compare the time 
available with the time required in order to determine whether crossing is possible or 
not. If the time available is equal to or less than the time required, then safe crossing is 
not possible. If the time available is greater than the time required, then crossing is 
possible in principle, although a skilled pedestrian would undoubtedly leave a safety 
margin to allow for estimation errors. Having decided it is safe to cross, a further 
judgement is required about when to initiate the crossing. In general, the pedestrian 
needs to decide fairly quickly whether to accept the gap or not, because even large 
gaps will rapidly shrink if too much time is wasted deciding whether to go or not. This 
is especially important in the case of smaller gaps, where the pedestrian needs to 
minimise their „starting delay‟ (Lee, Young & McLaughlin, 1984) so as to maximise 
the gap‟s effective size. Where gaps are very large, this would obviously not matter as 
much, although it is probably always desirable to make the effective gap as large as 
possible by crossing promptly.   
 
A final point is that these various judgements cannot be made instantly. To achieve a 
safe crossing it is therefore necessary to look ahead for upcoming gaps well in 
advance of their arrival so that preparations for accepting those that are big enough 
can be initiated in a timely fashion. In other words, anticipation and forward planning 
are crucial elements whenever a pedestrian ventures on to busier roads. Note too, that 
attention should be focused on the gaps between vehicles, rather than on the vehicles 
themselves. The importance of gaps tends to elude inexperienced child pedestrians 
whose attention is often drawn to less important features (Tolmie et al., 1998).  
 
Mature pedestrians, of course, have perfected these gap timing skills to a high degree, 
missing relatively few safe opportunities to cross whilst always rejecting gaps that are 
too small or else „tight fits‟ (Lee et al., 1984). They also know how to maximise a 
gap‟s effective size by minimising their starting delay. This enables safe crossings to 
be made in conditions where crossing opportunities arise relatively infrequently. In 
more extreme circumstances, mature road users may even tackle a crossing in two 
stages, treating the crown of the road as a „safe refuge‟ between the approach of 
vehicles on the near and far sides of the road. Decisions to treat crossings in this 
fashion are of a very high order of skill, based not just upon judgements of traffic 
speeds and road width, but also personal visibility and a recognition that traffic would 
have the ability to steer a wide enough berth behind and in front of the standing 
position without having to swerve. 
 
Clearly these are not strategies for immature or inexperienced pedestrians, and there is 
absolutely no advocacy in the intervention programme that children should be trained 
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in these complex and potentially dangerous manoeuvres. Nonetheless, there are 
elements involved that can be suitably addressed in a training programme aimed at 
young children. For example, children do have to learn how to judge if a gap between 
vehicles is large enough to cross through: without this ability, they would be unable to 
cross even moderately busy streets. All pedestrians eventually acquire the ability to do 
this, although they would appear to do so mainly through informal learning on real 
roads. A preferable approach would be to find a means of improving these skills in a 
safer and more controlled manner where no harm would come to learners if they made 
errors. 
 
Previous research in this field has concentrated on roadside activities, with training 
taking place either at the roadside itself or using roadside simulations. For example, 
Young & Lee (1987) set up a „pretend‟ road parallel and immediately adjacent to a 
real road of the same width. The children‟s task was to observe the traffic moving on 
the real road and then, when they thought it safe, to cross the adjacent pretend road as 
if the traffic were on it. This gave children the opportunity to practice making real 
traffic judgements, but no harm came to them if they made mistakes. In fact, any 
mistakes they did make provided feedback and therefore helped promote learning. 
Children as young as 5 years of age made significantly improved judgements on the 
basis of this intervention. For example, their crossing times became more consistent 
(providing them with a better index of the time required to cross the road); they had 
fewer missed opportunities (i.e., they rejected fewer large gaps that were safe to pass 
through); made fewer tight fits (i.e., accepted fewer gaps that were dangerously 
small); and had shorter starting delays (i.e., did not squander a gap by delaying 
stepping into it once they had decided to accept it). Their judgements also became 
more consistent. Similar results have been reported by other researchers using 
comparable roadside tasks (e.g., van Schagen, 1988; Demetre et al., 1993). 
. 
One of the goals of the current project was to see if similar outcomes could be 
achieved using a computer-simulated roadside environment rather than the real 
roadside as the focus of training, and by replacing the children‟s own movements with 
movements undertaken by on-screen characters. This approach would, of course, give 
rise to potentially serious problems. Firstly, the traffic speeds, gap sizes, road widths 
and pedestrian movements would not correspond to those occurring at the roadside, 
but would be substantially scaled down. Secondly, there would be no motor element 
in children‟s learning, since they would be co-ordinating the activity of on-screen 
characters, not their own movement. Such lack of correspondence between the 
training context and the actual context for which the children were being prepared 
might be felt to undermine the likelihood of children generalising from one to the 
other. 
 
Whether the simulation would lead to improved roadside judgements is, of course, an 
empirical question that cannot be answered in advance. The advantages of being able 
to train children on a simulation rather than at the roadside are, in this case, so great 
that the effort of evaluating the simulation seems justified. Moreover, there are 
reasons to be optimistic about what might be achieved. Firstly, although there are 
substantial differences in the absolutes sizes, distances and speeds of objects and 
characters represented in the simulation relative to the roadside, nevertheless the 
procedural and conceptual principles underlying the decisions that children need to 
make are common to both. Secondly, a previous study (albeit carried out on a more 
modest scale) found positive signs that such judgements were transferring from a 
computer context to the roadside (Tolmie et al., 1998). In this work, computer-based 
training of 6 year-olds (on roadside search) was found not just to improve information 
pick-up at the roadside, but also led to reductions in accepted gap size and starting 
delays on a kerbside task similar to that employed by Demetre et al. (1993). This 
represents a substantial degree of generalisation and encouraged us to undertake the 
present, more extensive study.  
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4.2 Aims 
 
• to teach children how to identify traffic gaps that are sufficiently large to permit 

safe crossing, and to differentiate these from gaps that are too small; 
 
• to teach children to anticipate the arrival of gaps by looking ahead; 
 
•  to teach children to focus on time rather than distance or speed per se when 

making judgements about the safety of traffic gaps; 
 
•  to teach children how factors such as road width and personal mobility 

characteristics (e.g. damaged ankle or heavy shopping bags) influence the time 
required to cross and therefore the size of gaps that can be safely accepted. 

 
It also aimed to: 
 
•  assess the impact of training on children’s roadside judgements and conceptual  

understanding of why the judgements are required; 
 
• establish whether training on previous skills in the programme contributed to the 

acquisition of gap timing skills; 
 
• examine the relative impact of training on children aged, 7, 9 and 11 years at the 

start of training. 
 
 
4.3 Participants 
 
A total of 129 children undertook training in gap timing. Of these, 59 came from the 
original training sample in the high accident area, all of whom had received training 
previously in safe place location and roadside search. The remainder were children 
from the substitute school in the socially mixed area (see Sections 1.8 and 3.3 above) 
who had not received any training previously. Since roadside testing was in this case a 
lengthy procedure (see Section 4.5 below), it was decided to carry this out with a 
representative, randomly selected two-thirds of the training sample, in order to ensure 
completion within the time available. Thus pre- and post-test data were collected from 
94 children – twenty-six 7 year-olds, thirty-two 9 year-olds and thirty-six 11 year-olds. 
Due to absence and illness there was some attrition in the numbers of these children 
available at the delayed post-test. 
 
Complete pre- and post-test data were also obtained from a control sample of 49 
children of matched age and background - fifteen 7 year-olds, eighteen 9 year-olds 
and sixteen 11 year-olds. The control sample for post-test 2 (n = 46) was a different 
group of children of similarly matched age profile and background to those who 
participated in the pre-test and post-test 1. As before, this was to control for any 
general maturational improvements taking place over the period, and to minimise 
contamination caused by undertaking previous testing. The majority of control 
children had been pre- and post-tested in perception of intentions. This means that, as 
before, most control children undertook three test sessions. The age profile of the 
children in the trained and control samples who underwent testing is presented in 
Table 4.1. 
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Pre-testing, training (where relevant) and post-testing took place in Autumn 1999. 
Post-test 2 was carried out in Spring 2000, after pre-testing, training and post-testing 
on perception of intentions. 
 
 
 
 
Table 4.1: Mean ages of trained and control children at start of pre-testing. 
 
TRAINED SAMPLE 

Year group Participants Mean age Range 

P3 26 7 years, 1 month 13 months 

P5 32 9 years, 2 months 14 months 

P7 36 11 years, 2 months 12 months 

CONTROL SAMPLE 

Year group Participants Mean age Range 

P3 29 7 years, 2 months 13 months 

P5 34 9 years, 1 month 15 months 

P7 32 11 years, 1 month 13 months 

 
 
4.4 Intervention:  software design and training 
 
As in earlier interventions, children in the training group undertook four training 
sessions at weekly intervals, working in small groups of three (occasionally two or 
four) under the guidance of an adult trainer. Each training session illustrated different 
aspects of traffic movement, road features and pedestrian characteristics, in order to 
draw explicit attention to factors which impact upon the time available for crossing; 
the time required to cross; and the judgements that a careful pedestrian should make 
as a result. The complexity of the information presented and the judgements that were 
required was also increased across the four training sessions. The main objectives 
were to get children to focus on gaps rather than vehicles; to anticipate the arrival of 
gaps by looking ahead; to assess gap size in terms of time available and time required 
for crossing; and to maximise the effective gap size by minimising starting delays. 
There was also a subsidiary objective of encouraging children to become aware of 
how different sets of circumstances can influence the degree of safety or risk 
associated with their crossing decisions.  
 
The basic task presented by the software remained constant across the training 
sessions. This was to decide the exact point in time at which various members 
(sometimes two or three together) of a range of on-screen characters (some familiar 
from past training) should cross through a continuous flow of traffic. No unsafe 
locations were used: children always viewed the traffic flow from a safe position 
offering good visibility in all directions.  
 
All action was shown from an elevated viewpoint, as in roadside search, but in this 
case no worm‟s-eye view was made available. Unlike the roadside search software, 
the animation of traffic movements ran on a continually repeating loop. However, 
whilst the movement sequence was looped, the vehicles actually depicted on each 
cycle varied so that it was almost impossible to spot the cyclical nature of the 
presentation. Three or four gaps of varying type (i.e. near-near, near-far, far-near or 
far-far) of sufficient size for crossing were contained in each loop. The motion of the 
character(s) as they proceeded to the crossing location served to provide information 
on their walking speed, which could be used to judge how long they would actually 
need to get across the road. Children made their responses simply by pressing a „go‟ 
button at the point when they thought there was enough time available for the 
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character(s) to cross. There was also a pause facility to enable comparisons to be made 
between gaps, and to permit discussion of key points in relation to these.  
 
Each training session required decisions to be made on between eight and nine 
crossings. These were strung together into a story to provide a rationale for the 
crossing activity (e.g. two children who live on opposite sides of the road meeting to 
go to play in an adjacent park; one of them having a fall and having to be helped 
home; and the friend then coming back to collect the bicycle that was left behind in 
the park). Sessions were not, however, organised around routes in the same way as the 
safe places and roadside search software.  
 
The material for the four training sessions was arranged to progress both within and 
across session from relatively straightforward decisions integrating consistent features 
of the traffic environment to more complex decisions involving varying features.  
Thus the sessions involved: 
 
Session 1: standard road width, constant traffic speed and normal walk speed; 
Session 2: standard road width, constant traffic speed and variable walk speed 

(occasioned by a child falling from a bicycle and limping across the road 
with a sore ankle, helped by a friend; or pushing a pram); 

Session 3: variable road width, variable traffic speed (some vehicles accelerating or 
decelerating) and variable walk speed. 

Session 4: variety of new scenes involving variable road width, traffic speed, walk 
speed. 

 
The software thus began by introducing children to the kinds of decision making 
required when crossing busy roads (Session 1); then gradually introduced the idea that 
the time required for crossing may vary (Session 2); as does the time available for 
crossing (Session 3). It also illustrated some of the factors that are responsible for 
such variation. Session 4 presented  examples of  everything that had been covered in 
earlier sessions and arranged scenarios where the different variables co-varied. 
Appendix 3 contains (static) illustrations of some of the traffic scenes used in the 
software. 
 
During training, discussion amongst the children and adult trainer revolved around the 
features and events in the scenarios that should affect the crossing decisions children 
were being asked to make. As in safe places and roadside search, trainers used 
prompts and questions to draw children‟s attention to key points. In particular, they 
aimed to encourage children to look for and anticipate gaps; take into consideration 
the factors affecting available and required gap size; focus on variables affecting 
temporal judgements, such as the speed/distance of approaching vehicles, road widths, 
factors affecting normal walking speed, and so on. Trainers attempted to get the 
children to explicitly use such information when formulating decisions about when to 
cross. Emphasis was also placed upon the idea that gaps are more important than 
individual vehicles, and that gaps are time slots which may or may not permit a safe 
crossing.  
 
Feedback on children‟s decisions was provided, as before, via a combination of 
software reaction and discussion initiated by the trainer about this reaction. Unlike the 
safe places and roadside search software, however, the computer provided both 
positive and negative feedback. Thus, when children had correctly identified a safe 
gap for the on-screen character to cross and had pressed the „go‟ button soon enough 
in that gap for the character(s) to get across without a tight fit, they were shown 
crossing the road (positive feedback). If, on the other hand, the timing was incorrect 
so that the pedestrian(s) could not get across safely, the characters would still attempt 
to cross but would turn into ghosts. There would be an accompanying loud screeching 
of brakes and the action would freeze. Thus, the children received a fairly dramatic, 
but non-lurid, illustration of what might well have happened had someone really tried 
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to cross the road in the manner they had decided was safe. It also promoted discussion 
as to why the decision was wrong.   
 
Finally, it should be emphasised that children were continuously alerted to the danger 
of actually attempting crossings of this kind on real roads. Trainers were expected to 
emphasise this from time to time throughout training. At the end of each training 
session, a warning message was also displayed on-screen for trainers to read out. It 
read: “REMEMBER CHILDREN doing these exercises on the computer does NOT 
mean that you can cross REAL roads by yourself”. Documentation sent to children‟s 
parents also emphasised that the training was not intended to prepare children for 
independent travel and that they should continue to accompany them at all times in 
accordance with government guidelines.  
  
 
4.5 Pre- and post-tests 
 
Testing was conducted at the roadside on an individual basis with all children in the 
test samples. Different locations were used for each school, although they were kept 
as similar as possible. The same four tasks were employed at each test phase (pre-test, 
post-test 1 and post-test 2). These were as described below. Each child completed the 
tasks in the same sequence on a single journey out of school. Testing took in the 
region of 45 minutes per child, including walking time. 
 
Estimated crossing time.  On a quiet road similar in width to the one used for the 
accepted gap task, children were asked to make five separate estimates of the time it 
would take them to cross at normal walking speed. They were asked to do this by 
mentally visualising themselves crossing, signalling the start and point of arrival to 
the experimenter on each occasion. The experimenter used a stopwatch to time the 
mental crossing. Since time required is always based on such mental estimates, it was 
important to assess how accurately – and consistently - children of different ages 
would judge their required crossing times. 
 
Actual crossing time.  On the same stretch of quiet road, and under close supervision 
by the researcher, children were asked to cross the road at normal walking speed on 
five separate occasions. The time taken, from the moment they stepped forward till 
the moment they stepped on to the kerb on the other side, was recorded by stopwatch. 
This measure was used to gauge the accuracy of children‟s estimated crossing times. 
These data were also used in calculating whether children had made a tight fit or 
missed an opportunity to cross (see Section 4.6). 
 
Accepted gap task.  Roads of identical width to the roads used in calculating „crossing 
times‟ were used, except that these roads were considerably busier in terms of traffic 
flow. Children stood at the kerbside with a clear view of traffic in both directions and 
with no parked vehicles in the immediate vicinity.  They were asked to watch the 
flow of traffic and indicate, by a hand signal, as soon as they thought the road was 
safe enough to start crossing. Ten trials of this type were recorded, or as many as 
could be conducted within a 20-minute period. A continuous video-recording was 
made of the passage of all vehicles and of the children‟s signals. This was used to 
derive a number of measures used for analysis (see Section 4.6).  
 
Conceptual understanding.  As with safe places and roadside search, measures were 
also taken of children‟s conceptual understanding. However, unlike the previous 
studies these were not derived from the justifications children gave for each of their 
decisions. Instead, a short interview was held with each child after all the roadside 
judgements had been made. This interview was essentially open-ended, but began 
with a framing question at the outset: “If you were on a busy road, with cars going 
past all the time, how would you decide when you could cross safely? What would 
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you look out for?” Probing was employed to follow up children‟s answers and obtain 
as full a response as possible. 
 
 
4.6 Scoring 
 
Performance measures were derived from the data described above as follows: 
 
Estimated and actual crossing times.  Medians of the 5 estimated and 5 actual 
crossing times were calculated separately.  A measure of fit was also calculated 
(median actual time minus median estimated time). A score of zero on this measure 
would indicate that the child‟s estimated crossing time was very accurate (because it 
matched the actual crossing time); positive and negative scores would represent 
under- and over-estimates of the time required respectively. A measure of each child‟s 
consistency in making these judgements was also derived from the variability amongst 
their scores. These measures provide an index of children‟s ability to judge the time 
required to cross a particular road.  
 
Accepted gap task.  As already described, video-recordings were made of the traffic 
movement and child‟s signals throughout each test session. These were used to derive 
five separate performance measures, corresponding to those used in previous studies 
of gap timing (see e.g., Demetre et al., 1993). 
 
• Accepted gap size: the temporal size of any gap nominated by the child as safe. Its 

size was defined from the moment a vehicle passed the projected crossing point 
until the same point was passed by the next approaching vehicle. 

 
• Effective gap size: since pedestrians usually delay stepping into a gap, there is 

normally a mismatch between the true size of the gap (defined by the time 
between two vehicles passing the projected crossing point) and the actual size of 
the gap (defined by the time that remains between actually stepping out and the 
next vehicle arriving). We refer to the latter as the effective gap.  

 
• Starting delay: this corresponds to the time the pedestrian takes after a vehicle has 

passed before stepping into the ensuing gap. A pedestrian can exploit the full size 
of the gap by stepping out smartly once the lead vehicle has passed, thereby 
maximising the gap‟s effective size. Alternatively, a pedestrian could squander a 
perfectly safe gap by procrastinating before stepping out, thereby reducing the size 
of the useable part of the gap (and possibly making it unsafe).  

 
• Missed opportunities: a missed opportunity was defined as a gap more than twice 

as long as the time needed by the child to cross the road. The time needed was 
based on the median over five trials that the child had taken to walk across a road 
of the same width (see Section 4.5, „actual crossing times‟).  

 
• Tight fits: the definition of a tight fit varied according to whether the approaching 

vehicle was in the near lane, far lane, or middle lane (in the case of the 3 lane dual 
carriageway used at one of the schools). Where the next approaching vehicle was 
in the near lane, a tight fit was deemed to have occurred where the effective gap 
was less than the child‟s actual crossing time (i.e. the car passed at or before the 
child would have reached the far kerb). In the case of a vehicle approaching in the 
far lane, a tight fit occurred where the effective gap was less than 1.5 times the 
actual crossing time. In the case of the middle lane of the three-lane dual 
carriageway, a tight fit occurred where the effective gap size was less than 1.25 
times the actual crossing time. Tight fits do not always correspond to the child 
being knocked down, but rather represent „close calls‟. The definitions applied 
here are also slightly more conservative than employed by previous researchers, in 
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that slightly larger gaps are considered to be tight fits. This is because of the 
degree of risk associated with such judgements. 

 
For accepted gap size, effective gap size, and starting delay, median scores across 
trials were derived for each child. Means and standard deviations for conditions and 
age groups were based upon the median scores of individual children. For missed 
opportunities and tight fits, the number of instances were simply totalled across trials. 
 
Conceptual understanding.  Transcripts of the street interviews were used to score 
children‟s responses according to whether they made any reference to: a) the need to 
focus on gaps in the traffic flow; b) the concept of time available for crossing; c) the 
concept of time required for crossing; and d) the need to anticipate opportunities to 
cross. Mention of each idea attracted one point, therefore the marking scale was on a 
range of 0 to 4. Scores allocated by two independent raters on a randomly selected 
10% of the sample found a 77% agreement rate. 
 
 
4.7 Results 
 
4.7.1 Cumulative effects of previous training on pre-test performance 
In order to establish if previous training on safe places and roadside search had a 
knock-on effect on children‟s gap timing skills, we compared trained children‟s pre-
test performance on gap timing with that of the controls. However, because a new 
training school had been recruited in the West End, and children in that school had 
obviously not undertaken the previous training modules, only children from the East 
End trained sample (N=44) were included in this analysis.  
  
Two-way ANOVAs with group (trained, control) and age (7, 9, 11 year-olds) as 
factors were undertaken for each of the principal measures described in Section 4.6. 
Main effects of group were found on three measures: accepted gap size (F (1, 
87)=5.26, p<.05); effective gap size (F (1, 87)=6.60, p<.02) and tight fits (F 
(1,87)=12.51, p<.001). In each case, these differences favoured the children who had 
previously undergone training. The gaps that trained children were prepared to accept 
were significantly larger than those accepted by controls (20.8 sec versus 17.8 sec); 
the effective gap size was larger (18 sec versus 15 sec), showing that they were 
leaving themselves more time to get across the road; and they made significantly 
fewer tight fits (.57 versus 1.76). This latter finding is particularly encouraging. 
Although the overall level of tight fits was quite low, control children nevertheless 
made three times as many as trained children. Bearing in mind that a tight fit only 
needs to be made once to end a child‟s life, this advantage is of considerable 
importance. 
 
No significant differences were found for starting delay, missed opportunities or the 
conceptual measure, although the last showed a non-significant advantage for the two 
older age groups in the trained sample. Surprisingly, the only main effect of age was 
on starting delay (F (2, 87)=3.97, p<.05), which was due to the fact that younger 
children delayed longer before stepping into accepted gaps. This also gave rise to an 
age by group interaction (F (2, 87)=3.47, p<.05), with effective gap size being 
correspondingly larger in the 9 and 11 year-old trained children. However, this age 
effect was absent in the controls. 
 
Taken as a whole, these results show that children who had taken part in previous 
phases of training performed more safely at pre-test than did control children. There 
seems no other possible explanation but that the previous training had primed children 
to make more cautious, and perhaps more skilful, judgements from the outset. This 
advantage is particularly noteworthy in view of the fact that there were few age effects 
in the pre-test data: that is, older children did not start from a noticeably stronger 
position than younger children. That previous training should have a stronger effect on 
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performance than age indicates, firstly, that even the oldest children still had a lot to 
learn with regard to this skill; and secondly, that the cumulative training effect must 
be relatively powerful if it can over-ride the normally dominating effect of age.  
 

4.7.2 Effect of training on actual and estimated crossing times 
Measures of actual crossing time were calculated, as they were required in order to 
derive both „missed opportunities‟ and „tight fits‟. In addition, however, it is 
important that pedestrians are able to estimate their crossing time accurately, since 
otherwise they would be unable to determine whether the time required for crossing is 
greater than the time available. Without this information, safe gaps in the traffic flow 
could not be accurately detected and crossing in such circumstances would involve 
considerable risk. Young children would be particularly vulnerable if there were any 
tendency to underestimate their actual crossing times.  These aspects of children‟s 
performance  
Table 4.2: Crossing times (in seconds) for selected roadways (standard deviations 
in parentheses). 
 

 Estimated Actual 

  7 yrs 

 

 9 yrs  11 yrs  7 yrs  9 yrs 11 yrs 

Trained           (n=26)         (n=32)          (n=36)    (n=26)          (n=32)          (n=36) 

 

Pre-test  

 

 

 

5.28 (3.19) 

 

5.15 (2.18) 

 

5.79 (2.38) 

 

6.65 (1.65) 

 

6.34 (1.74) 

 

6.32 (1.49) 

 

Post-test 1 

 

 

 

4.97 (1.79) 

 

5.46 (2.11) 

 

5.62 (2.43) 

 

6.03 (1.04) 

 

6.13 (1.49) 

 

6.18 (1.53) 

 

Post-test 2 

 

 

 

5.11 (2.00) 

 

4.17 (2.07) 

 

5.58 (2.81) 

 

5.97 (1.36) 

 

5.68 (1.34) 

 

5.93 (1.60) 

Control          (n=15-29)    (n=18-34)       (n=16-32)   (n=15)           (n=16)         (n=16) 

 

Pre-test  

 

 

 

5.53 (3.89) 

 

4.32 (1.78) 

 

4.47 (1.28) 

 

6.59 (1.72) 

 

6.30 (1.01) 

 

5.97 (1.30) 

 

Post-test 1 

 

 

 

5.23 (2.55) 

 

4.74 (1.26) 

 

5.54 (1.97) 

 

6.37 (1.63) 

 

5.90 (1.12) 

 

6.22 (1.63) 

 

Post-test 2 

 

 

 

6.03 (1.48) 

 

4.91 (1.73) 

 

4.71 (1.61) 

 

6.38 (1.49) 

 

6.06 (1.73) 

 

5.91 (1.32) 

 

 

were therefore of some importance. 
 
Actual and estimated crossing times are shown in Table 4.2 and Figure 4.1. It can be 
seen that, at pre-test, children took around 6.5 seconds on average to cross the road. 
However, crossing time decreased significantly in the trained group from 6.4s at pre-
test to 5.8s in post-test 2 (F (2, 132)=6.179, p<.001). In the control group, there was 
no such decrease. Training thus caused children to cross the road somewhat faster. It 
seems likely that, as training progressed and confidence was raised, children may have 
crossed more decisively, appreciating from training that actual crossing involves firm 
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action.  
 
The data on estimated crossing times show that children have a marked tendency to 
underestimate the time required to cross. At pre-test, this tendency was in the region 
of 1-1.5 seconds. Estimated crossing times did not change significantly at post-test in 
either group. However, since actual crossing time decreased in the trained group, this 
means there was now a better fit between estimated and actual crossing time than 
there had been at pre-test. This improvement in fit is much to be welcomed, because 
children who underestimate crossing time necessarily overestimate the time available 
for crossing. Since this would clearly put the child at risk in a real crossing situation, 
reducing the mismatch is important. 
 
 
Figure 4.1: Mean estimated and actual crossing times (in seconds) for trained 
and control children as a function of test-phase. 
 

(a) Estimated crossing times: 
 

Trained Group          Control Group 

 

 

 

(b) Actual crossing times: 
 

  Trained Group     Control Group 

 

 
 
4.7.3 Effect of training on accepted gaps, effective gaps and starting delays 
As argued earlier, a measure of pedestrian skill in relatively busy traffic is the extent 
to which the individual can identify gaps that are safe to pass through whilst rejecting 
those that are too small. Mature road users show considerable skill in this, rejecting 
few gaps that are safe and, at the same time, accepting few that are dangerous (Lee et 
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al., 1984; Young & Lee, 1987). They are also skilful at exploiting relatively small 
gaps, which they do by minimising „starting delay‟ - i.e., the time between the point at 
which the leading car passes their crossing position and the point at which they step 
out. Reducing starting delay exploits the full size of the gap, making it possible to 
accept smaller gaps than would otherwise be the case. This is useful in busier traffic, 
where long gaps might not often arise spontaneously.  
 
Since young children show little ability in dealing with gaps, the major aim of training 
was to improve this aspect of their judgement and decision-making. In this section, we 
consider the effect of training on the size of the gaps they deemed acceptable; the size 
of their starting delays; and the effect this had on the size of the remaining gap (i.e., 
the  
Table 4.3: Accepted gap sizes, effective gap sizes and starting delay (in seconds) 
for trained and untrained children as a function of age and test-phase (standard 
deviation in parentheses). 
 

 Trained Control 

 7 yrs 9 yrs 11 yrs 7 yrs  9 yrs 11 yrs 

(a) Accepted Gap Sizes 

 

Pre-test  

 

 

 

16.58 

(5.28) 

 

19.06 

(7.36) 

 

18.24 

(4.31) 

 

19.47 

(7.17) 

 

18.28 

(7.63) 

 

15.56 

(2.83) 

 

Post-test 1 

 

 

 

15.23 

(4.73) 

 

17.20 

(4.29) 

 

18.10 

(5.45) 

 

15.23 

(10.59) 

 

18.03 

(4.34) 

 

17.38 

(3.79) 

 

Post-test 2 

 

 

 

15.89 

(5.47) 

 

14.70 

(4.65) 

 

16.48 

(3.88) 

 

15.90 

(3.10) 

 

15.97 

(4.53) 

 

17.69 

(4.29) 

(b) Effective Gap Sizes 

 

Pre-test 

 

14.36 

(4.52) 

 

 

16.95 

(6.38) 

 

16.69 

(4.10) 

 

16.77 

(6.74) 

 

 

14.83 

(4.75) 

 

13.81 

(2.88) 

 

Post-test 1 

 

 

 

13.77 

(4.23) 

 

16.60 

(4.17) 

 

17.13 

(5.16) 

 

12.59 

(7.95) 

 

16.35 

(3.89) 

 

16.41 

(3.47) 

 

Post-test 2 

 

 

 

13.95 

(5.00) 

 

13.08 

(4.38) 

 

15.39 

(3.55) 

 

13.30 

(3.28) 

 

14 28 

(4.33) 

 

16.14 

(3.64) 

(c) Starting Delay 

 

Pre-test 

 

 

 

1.79 

(1.28) 

 

1.75 

(1.33) 

 

1.15 

(0.69) 

 

1.83 

(1.57) 

 

1.86 

(2.51) 

 

0.91 

(0.45) 

 

Post-test 1 

 

 

 

0.77 

(0.94) 

 

0.60 

(0.63) 

 

0.67 

(0.71) 

 

2.32 

(3.21) 

 

1.38 

(1.29) 

 

0.97 

(0.46) 

 

Post-test 2 

 

 

 

0.82 

(0.90) 

 

1.12 

(0.63) 

 

0.64 

(0.74) 

 

1.43 

(1.19) 

 

1.05 

(0.51) 

 

1.04 

(0.75) 
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gap‟s „effective size‟ at the time they accepted it). The effect of training on tight fits 
and missed opportunities is explored in the next section. 
 
The data on accepted gap size, effective gap size, and starting delay are summarised in 
Table 4.3 for each age group as a function of training and test-phase. The trends are 
also plotted in Figure 4.2. Statistical analysis with age (7, 9, 11 year-olds) and test-
phase (re-test, post-test 1, post-test 2) as factors was conducted by means of two-way 
ANOVA, separately for the trained and control groups. For the trained group, there 
were significant main effects of test-phase on accepted gaps (F (2,130) = 5.61, 
p<.005);  
Figure 4.2: Mean accepted and effective gap sizes, and starting delay (in seconds) 
across pre-test, post-test 1, and post-test 2.  
 
(a) Accepted Gap Size: 

 
Trained Group     Control Group 

 
 

(b) Effective gap size: 
 
  Trained Group     Control Group 

 
 
 
(c) Starting Delay: 
 
  Trained Group     Control Group 
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effective gaps  (F(2,130) = 4.61; p<0.01); and starting delay (F (2, 130)=31.44, 
P<.001). All three measures decreased in size as a result of training. For effective 
gaps, there was also a marginally significant main effect of age (F (2, 65)=3.17, 
p<.05). There were no other significant trends in the trained sample. 
 
In control children, almost all these effects were absent. For effective gaps, there was a 
significant interaction between age and test-phase (F (2, 78)=2.78, p<.05). This is due 
to the fact that, among the 7 year-olds, effective gaps became shorter in the post-tests 
whereas, in older children, they became longer. All other main effects and interactions 
were non-significant.  
 
These results show that training reduced the overall size of the gaps that children were 
prepared to accept from an average of 18.4 seconds at pre-test to 15.8 seconds at post-
test 2. Some concern might be raised that there is an element of risk involved in 
reducing accepted gap size in this way. However, it should be noted that these are still 
quite long gaps, certainly by comparison to what would routinely be accepted by 
adults. Moreover, because children‟s starting delays also reduced from an average of 
1.5 seconds before training to 0.83 seconds at post-test 2, the reduction in accepted 
gap size was to some extent offset by the fact that the children were also becoming 
more adept at using the  
 
 
Figure 4.3: Mean number of missed opportunities and tight fits across pre-test, 
post-test 1, and post-test 2. 
 
(a) Missed Opportunities: 
 
  Trained Group     Control Group 

 

(b)  Tight fits: 
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Trained Group    Control Group 

 
 
Table 4.4: Mean number of missed opportunities and tight fits for trained and 
untrained children as a function of age and test-phase (standard deviations in 
parentheses). 
 

 Trained 

(n=19-36) 

 

Control 

(n=11-18) 

7 yrs 9 yrs 11 yrs 7 yrs 9 yrs 11 yrs 

(a) Missed opportunities 

 

Pre-test  

 

 

 

3.54 

(3.34) 

 

3.22 

(3.37) 

 

5.28 

(5.02) 

 

5.87 

(7.21) 

 

5.22 

(5.80) 

 

4.44 

(4.53) 

 

Post-test 1 

 

 

 

1.50 

(1.79) 

 

1.97 

(2.95) 

 

0.77 

(1.13) 

 

1.91 

(3.67) 

 

2.53 

(2.06) 

 

1.81 

(1.33) 

 

Post-test 2 

 

 

 

2.84 

(4.49) 

 

1.68 

(2.15) 

 

1.70 

(2.00) 

 

2.56 

(2.80) 

 

2.69 

(3.05) 

 

1.06 

(1.34) 

(b) Tight fits 

 

Pre-test 

 

 

 

1.96 

(2.16) 

 

1.66 

(2.10) 

 

0.70 

(0.98) 

 

2.13 

(1.96) 

 

2.11 

(2.22) 

 

1.00 

(1.46) 

 

Post-test 1 

 

 

 

2.12 

(1.68) 

 

1.60 

(1.59) 

 

1.50 

(1.50) 

 

3.91 

(2.84) 

 

0.82 

(1.47) 

 

1.44 

(1.90) 

 

Post-test 2 

 

 

 

2.21 

(1.93) 

 

1.96 

(2.09) 

 

0.70 

(0.88) 

 

1.94 

(1.81) 

 

1.25 

(2.26) 

 

0.44 

(0.73) 

 
 
gaps in a safe way. Children‟s crossing times also became significantly smaller 
following training, so less time was required for crossing  - again, allowing children to 
accept smaller gaps. Accepted gap size therefore did not reduce simply because 
children were learning to „go sooner‟ in a rote fashion. Rather, they were becoming 
more attuned to the gaps, and were learning how to make the most of them. In control 
children, by contrast, these trends were almost entirely absent.   
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4.7.4 Effect of training on missed opportunities and tight fits          
Data on these measures are presented in Table 4.4 and Figure 4.3. Analysis took the 
same form as previously, with separate analyses being carried out for the trained and 
control samples. For missed opportunities in the trained sample, there was a 
significant main effect of test phase (F (2, 130)=14.83, p<.001) together with a 
significant age by test-phase interaction (F (4, 130)=2.67, p<.05). The main effect 
shows that children missed many fewer opportunities to cross after training than 
before. The interaction seems to be due to the fact that the rank order of the three age 
groups changed across the three test-phases. However, there was no indication that 
these changes in rank order favoured the older children, as might have been expected. 
The age factor itself was not significant. For tight fits, there was no effect of test-
phase but there was a significant main effect of age (F (2, 65)=3.89, p<.05). Figure 4.3 
shows this is because older children made fewer tight fits than younger children across 
all test-phases. 
 
For the controls, there was also a significant decrease in number of missed 
opportunities, giving rise to a main effect of test-phase (F (2, 78)=17.17, p<.001). 
There was no effect of age and no interaction. For tight fits, there was a main effect of 
age (F (2, 39)=6.57, p<.005) and a significant age by test-phase interaction. As with 
the trained group, the age effect is due to the fact that older children generally made 
fewer tight fits than younger children. Figure 4.3 shows the interaction is caused by 
the fact that, in post-test 1, the 7 year-old control children actually made more tight 
fits than at pre-test. However, this trend was reversed at post-test 2. 
 
4.7.5 Effect of training on conceptual measures 
As with safe places and roadside search, the training procedure was designed to 
provoke debate and reflection among the children with the aim of improving their 
conceptual understanding of the factors that must be considered when making 
decisions about crossing roads on which there is relatively busy traffic flow. In order 
to assess such understanding, children were briefly interviewed at the end of each test-
phase and were asked to indicate the factors they would need to consider in deciding if 
it was safe to cross the road. A higher level of conceptual understanding was assumed 
if children showed awareness of the role played by four factors: traffic gaps; time 
available for crossing; time required for crossing; and the need for anticipation and 
forward planning. Points were awarded as a function of the number of these factors 
that were mentioned, so that the highest possible score would be four. However, since 
the interview was open-ended and non-prescriptive, the children did not know how 
many factors were considered important or how many points were available. This 
made it relatively unlikely that children would achieve a maximum score, because 
they did not know when their response would be „complete‟. This procedure was 
followed to determine what children would report spontaneously, the notion being 
that spontaneously-reported factors would have relatively greater psychological 
import. The procedure also reduced the likelihood of bias and practice effects.  
 
Mean scores for trained and control children as a function of age and test-phase are 
presented in Table 4.5 and illustrated graphically in Figure 4.4. Analysis for the 
trained sample revealed a significant effect of age group (F(2,65) = 9.86; p<0.001), 
with 11 year-olds (mean = 0.87) scoring higher than 9 year-olds (mean = 0.56) and 9 
year-olds, in turn, scoring higher than 7 year-olds (mean = 0.33). There was also a 
significant effect of test-phase (F(2,130) = 9.99; p<0.001), with post-test 1 (mean = 
0.70) and post-test 2 (mean = 0.63) producing higher scores than at pre-test (mean = 
0.43). There was no interaction between age group and test-phase, confirming, as 
Figure 4.4 indicates, that the three age groups produced very similar trends, with 
children of all ages increasing 
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Table 4.5: Conceptual scores for trained and control children as a function of 
age and test-phase. 
 

 Trained Control 

7 yrs 9 yrs 11 yrs 7 yrs 9 yrs 11 yrs 

 

Pre-test  

 

 

 

0.15 

(0.37) 

 

0.61 

(0.83) 

 

0.78 

(0.90) 

 

0.33 

(0.82) 

 

0.07 

(0.26) 

 

0.63 

(0.72) 

 

Post-test 1 

 

 

 

0.54 

(0.78) 

 

1.00 

(0.95) 

 

1.37 

(0.89) 

 

0.33 

(0.65) 

 

0.33 

(0.59) 

 

0.63 

(0.72) 

 

Post-test 2 

 

 

 

0.39 

(0.70) 

 

0.85 

(0.73) 

 

1.10 

(0.85) 

 

0.25 

(0.45) 

 

0.44 

(0.73) 

 

0.75 

(0.68) 

their scores from pre-test to post-test 1 and then slipping back a little at post-test 2. 
The controls showed generally flatter trends, with no significant effect of either age 
group or test-phase. 
 
These results are very encouraging and entirely consistent with expectations. Trained 
children, operating at roughly the same level as the controls at pre-test, produced 
twice as many conceptual responses as the controls at post-test 1. Despite some 
slippage, the effect was largely maintained at post-test 2, showing the continuing 
positive effect of training on conceptual understanding. 
 
 
Figure 4.4: Conceptual scores for trained and control children as a function of 
age and test-phase. 
 
 

Trained Group     Control Group 

 
 
4.8 Conclusions 
 
The overall pattern of results shows that children did derive benefit from training. 
This is especially interesting in view of the fact that the distances, velocities, road 
widths, and pedestrian movement characteristics portrayed on the computer are very 
different to those that pertain in the real world. In spite of these all being scaled down, 
children‟s improved roadside judgements show that they achieved a considerable 
amount of generalisation from one context to the other. The fact that training also 
improved children‟s conceptual understanding of the issues involved may well have 
proved important in this. Certainly, trained children were better able to articulate the 
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factors that demand attention when making crossing decisions than were control 
children. Knowing more explicitly what it is they were trying to achieve would surely 
give trained children an added advantage, especially where the underlying elements of 
the task and test context are changed, as they were at the roadside.    
 
The main effect of training seems to be that it made children cross the road more 
efficiently whilst at the same time maintaining a fair degree of caution. Thus, although 
children were prepared to accept somewhat smaller traffic gaps after training, these 
gaps were still around 15 seconds. By contrast, in a recent study, Pitcairn & Edlmann 
(2000) found that 7 year-olds accepted gaps with a mean size of 8.5 seconds. Even 
allowing for the possibility that the road used in that study was somewhat narrower 
(children‟s crossing times were also somewhat quicker), children in the present study 
clearly adopted a more cautious approach. This is confirmed by that fact that, although 
there were reductions in the size of accepted gaps (and correspondingly, the number 
of missed opportunities), there was no corresponding increase in the number of tight 
fits. The children were therefore not simply learning that they should „go sooner‟ in a 
rote fashion in order to reduce the number of wasted crossing opportunities. Instead, it 
seems they were learning to utilise gaps better, so that shorter gaps could be accepted 
without any concomitant risk of increasing the number of tight fits. This is supported 
by the observed decrease in starting delays, which allowed children to maximise the 
effective size of the smaller gaps they were now prepared to accept; and their shorter 
crossing times, which reduced the amount of time that they needed in the first place. 
Finally, examination of Tables 4.2, 4.3 and 4.4 shows that children‟s judgements also 
became somewhat more consistent following training, as shown by the generally 
smaller standard deviations at post-test. These results all point towards increased 
strategic efficiency in trained children, without these gains being obtained at the 
expense of caution. 
 
In the control group, almost all of these trends were absent, with one exception: 
number of missed opportunities decreased in control children to about the same extent 
as in the trained group. It is not quite clear why this happened. Partly, it may reflect 
the fact that we used a somewhat more cautious definition of what constitutes a 
missed opportunity than have previous authors. Generally, a missed opportunity has 
been defined as any gap greater than 1.5 times the child‟s total crossing time (Lee et 
al., 1984; Young & Lee, 1987; Demetre et al., 1993; Pitcairn & Edlmann, 2000). 
However, where the next approaching car is in the far lane, this means that the child 
would have reached the far kerb rather a short time before the vehicle would pass. For 
this reason, we decided to use the more conservative definition of 2 times total 
crossing time. This would be a good fit for far-side vehicles, although somewhat 
generous in the case of vehicles in the near-side lane. It also means that gaps would 
have to be very long indeed to be classified as missed opportunities. For this reason, it 
is possible that even untrained children would realise that some of these very long 
gaps could safely be passed through.   
 
However, the fact that this reduction was not matched by changes in any of the other 
measures shows that the reduction in missed opportunities by the controls was not part 
of a more general improvement in roadside traffic judgements. Indeed, at Post-test 1 
there was a worrying increase in tight fits among the 7 year-old group – although the 
trend disappeared at Post-test 2. Interestingly, Pitcairn & Edlmann undertook a 
discriminant function analysis of their data to determine which measures most 
successfully discriminated between adult and child pedestrians. They found that 
starting delay was the factor with by far the greatest discriminating power, followed 
by mean accepted gap size and mean number of safe crossings (defined as number of 
crossings – number of tight fits). Missed opportunities, by contrast, had little 
discriminating power. These results are interesting, because the variables found to be 
most important in their study are just the ones on which trained children showed most 
improvement relative to controls in the present study. This suggests that that the 
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training programme may have succeeded in promoting learning in very much the right 
areas. 
 
Taken together, these results demonstrate important benefits derived from computer-
based training in gap timing. Through training, children of all ages appear to have 
gained both in their expertise in judging safe gaps in traffic; in their more general 
understanding of the ways in which traffic movements and speeds have to be taken 
into account; how gaps have to be anticipated; and how the time available for crossing 
has to be related to the time required to cross. Whilst not systematically evaluated, 
children also had the opportunity to learn how other factors would influence crossing, 
such as changes in crossing speed brought about by injury or encumbrances.  
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Chapter 5:  
Skill Four – Perception of Intentions 
 

 
5.1 Rationale 
 
To make sense of events in the traffic environment, children need to develop not only 
their own awareness of relevant cues and traffic movements, but also an appreciation 
of other road users‟ intentions.  To the extent that young children‟s cognitions are 
dominated by concrete and external cues, then we should expect their understanding 
of others‟ intentions to be relatively poor (Durkin, 1995). 
 
Research evidence is, however, somewhat conflicting on this point.  Astington (1986) 
has shown that children‟s comprehension of the language of intention (for example: 
„plans to …‟, „means to…‟, intends to…) is limited at the age of 5, developing 
strongly in middle childhood.  Yet evidence from theory of mind studies suggests that 
children earlier than 4 years of age are capable of attributing mental properties and 
plans to others (cf. Leekam, 1993).  Even toddlers‟ language makes frequent reference 
to intentionality on the part of themselves and others (Dunn, 1988; Wells, 1985), 
suggesting that they have some practical awareness of the relevance of intentionality 
to everyday behaviour (Durkin, 1995).  Even so, linguistic usage of intentional themes 
does not imply that young children necessarily have the same grasp of intentionality 
as adults (Astington, 1986).  Young children may use verbal routines to excuse their 
actions (e.g. „I didn‟t mean to do it‟) without necessarily understanding fully the 
meaning of the concepts they express. 
 
In a traffic environment, the process of judging intentions is complicated further by 
„invisible‟ adults using their vehicles as agents to express their intentions.  In other 
words, children at the roadside do not on the whole perceive other road users‟ 
intentions directly, but rather indirectly through signalling devices on their vehicles 
and through characteristics of the vehicles‟ movements.  A pedestrian may be fairly 
confident that a cyclist holding out his left hand means to turn left immediately.  
However, whilst a car‟s flashing left indicator may, and usually does, reveal a similar 
intention by the driver, it can represent an uncancelled signal or herald an early 
intention to turn much further down the roadway. 
 
The inherent ambiguity of road signals for most road users means that a driver may 
give a perfectly correct signal for the intended manoeuvre, but it is by no means 
always obvious to other road users what action is intended.  Equally a driver may give 
an apparently unambiguous signal and then act in a way which is unexpected by other 
road users.  Adults are relatively experienced in making probabilistic assessments of 
what drivers are most likely to mean by their signals, but even they are caught out 
periodically.  For children, with much less roadside experience, drivers‟ signals in 
different traffic and road configurations must present a bewildering array of 
possibilities, about which judgements are very difficult for them to make. 
 
Surprisingly, no previous research appears to have addressed the issue of how well 
attuned children are to signalling conventions, or how easy they find it to assess what 
other road users‟ intentions are likely to be in different traffic situations. Thus, while 
the aim of the fourth stage of the study was to improve children‟s ability to identify 
the intentions of other road users, the baseline data gathered at pre-test will also 
provide for the first time an assessment of how competent children of different ages in 
fact are at making intentionality judgments.   
 
 

 
5.2 Aims 
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The fourth skill, then, was concerned with children‟s perception of other road users‟ 
(specifically driver‟s) intentions.  The aims of this stage of the study were: 
 

 to assess children’s ability to anticipate drivers’ intentions when provided 
with different kinds of cues, both conventional and informal (e.g., signals, 
changes in vehicle’s speed of movement, lane positioning, etc.); 

 
 to assess age-related differences in sensitivity to such cues in children aged 7, 

9 and 11 years; 
 

 to improve children’s sensitivity to the visual and auditory cues that reflect 
drivers’ intentions; 

 
 to enhance children’s understanding that, in many situations, a driver’s 

signals may be ambiguous or express intentions other than those which at first 
seem most obvious; 

 
 to investigate the extent to which children’s judgements of drivers’ intentions 

can be improved through such training; 
 

 to examine the relative impact of training on children aged, 7, 9 and 11 years 
at the start of training. 

 
 
5.3 Participants 
 
One hundred and thirty children, balanced for gender, undertook the training 
programme. Of these, complete pre-test and post-test data were available for 122 
children aged 7 years (n=37), 9 years (n=39) and 11 years (n=46). Approximately half 
the sample (i.e., all children in the East End, high accident sample) had undertaken the 
three previous interventions on safe places, roadside search and gap timing; the 
remainder (all from the West End, socially mixed sample) had undertaken the earlier 
gap timing intervention. Sixty-one children from matched schools served as controls: 
of these, 60 children provided complete sets of pre-test and post-test data. The age 
profile of children at the time of pre-testing is shown in Table 5.1. 
 
 
Table 5.1: Mean ages of trained and control children at start of pre-testing. 
 
TRAINED SAMPLE 

Year group Participants Mean age Range 

P3 37 7 years, 5 month 12 months 

P5 39 9 years, 5 months 14 months 

P7 46 11 years, 6 months 11 months 

 

CONTROL SAMPLE 

Year group Participants Mean age Range 

P3 20 7 years, 5 months 13 months 

P5 20 9 years, 4 month 21 months 

P7 20 11 years, 6 month 10 months 

 

 
 
5.4 Intervention: software design and training 
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Devising a task suitable for training (or indeed testing) children‟s ability to predict 
other road users‟ intentions poses serious difficulties, especially if roadside training 
methods are favoured. In the first place, a sufficiently wide range of scenarios has to 
be available at scheduled training (or testing) times. To find such scenarios 
conveniently in the vicinity of the children‟s schools would be no easy matter. 
Moreover, since children cannot all be taken to the roadside at the same time, some 
way would have to be found of ensuring that the scenarios presenting themselves at 
different times were roughly comparable. Finally, the task would have to convey cues 
about the future actions or manoeuvres on the part of drivers well before drivers‟ 
actually executed those actions.  Continuous traffic movement on a real road would 
not satisfy these conditions because, by the time a suitable driver signalling an 
intention had been identified and the child asked to make a judgement about that 
driver‟s intentions, the manoeuvre would, in most cases, have been completed. This 
shows the problems that can arise in using the roadside as the context for training 
even if, on other grounds, the roadside would represent the preferred training context. 
It also illustrates particularly well the potential that simulations offer for overcoming 
such problems.  
 
As in the earlier interventions, children were trained in groups of three (occasionally 
two or four) under the guidance of an adult trainer. Four sessions were held at 
approximately weekly intervals. In Sessions 1 to 3, children were presented with ten 
scenarios to be solved: in Session 4, this was reduced to 8. Most of the trials involved 
situations in which crossing would be unsafe given the intentions of the depicted 
drivers. In a few cases, crossing would have been safe. These variations were 
introduced primarily to ensure that children did not learn to judge the situations as 
safe or unsafe on a purely rote basis.  
 
Each training session emphasized a different set of potential hazards, and the 
problems were arranged in a roughly hierarchical progression from relatively simple 
judgements (involving one or two intentional signals) to more complex sets of signals 
sometimes involving more than one vehicle. The principal themes dealt with during 
each session were as follows: 
 
Session 1 focused on indicating and turning to right and left at a variety of distances 
and directions relative to the on-screen character. 
 
Session 2 focused on reversing, pulling away, three-point turns, U-turns and vehicles 
emerging from driveways. 
 
Session 3 focused on drivers‟ intentions at traffic lights, zebra crossings and when 
overtaking. 
 
Session 4 drew from manoeuvres of all types in Sessions 1, 2 and 3, weaving them 
into more complex arrangements with different road scenes and more vehicles. 
 
The software was constructed within the same general framework as used previously. 
Thus, the action was viewed from the same elevated viewpoint as in roadside search 
and gap timing. Each scenario showed an on-screen character walk along the 
pavement to a choice point where s/he wished to cross the road. At the same time, a 
traffic scenario involving moving vehicles would develop. This might involve a car 
approaching with an indicator light flashing; a driver leaving his house, getting into a 
parked vehicle, and starting his engine; an approaching vehicle decelerating and 
taking up position on the crown of the road; and so on. At some point in the sequence, 
and always before any manoeuvre was actually carried out, the computer screen 
would freeze and the children were asked to guess what was about to happen next. 
The format was similar to that used in the popular television programme A Question 
of Sport, and was regarded by the children as fun. 
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Within any given scenario, cues would be available to help children decide what the 
driver‟s intentions might be. These consisted both of conventional signals (e.g., 
indicator lights flashing; reversing lights illuminated; traffic lights in front of an 
approaching vehicle set at red) and other cues that experienced road users routinely 
use in anticipating a driver‟s likely intentions (e.g., vehicle decelerating on the 
approach to a zebra crossing; moving from the crown of the road to the near-side 
lane). Usually, several cues would be provided simultaneously, as they normally 
would be in the real world. Sometimes, cues which might be expected were missing, 
again as they might be in the real world. For example, a vehicle might take up 
position on the crown of the road and start to slow down as a street on the other side 
of the road was approached, but the driver would fail to signal explicitly his/her 
intention of turning right. Sometimes, cues would be ambiguous. For example, a 
driver approaching a street on the left would signal his/her intention to turn left. 
However, his/her intention was, in fact, to turn into a driveway on the other side of  
the side street – s/he had signalled early. Finally, drivers sometimes made risky 
manoeuvres. For example, a driver approaching traffic lights that were changing to 
red would accelerate, providing a cue that s/he intended to beat the lights. Thus, 
training was aimed at more than just informing children of the conventional signals 
that drivers should use on the road. It showed how such signals might occasionally be 
missing, thereby creating ambiguous situations; and alerted children to other cues that 
are generally available to help determine what a driver intended to do. Finally, both 
visual and auditory cues were routinely provided. Examples of the latter would be an 
engine starting  (e.g., after a driver had entered a parked car), or the sound of 
acceleration (e.g., as a vehicle prepared to overtake). 
 
Each time the on-screen action froze, the trainer initiated a discussion around three 
issues:  (1) What is most likely to happen next? What range of intentions might the 
driver have? What manoeuvres are possible in this particular situation?  (2) What are 
the indicative cues? Are any cues that might be expected missing? (3) Would it be 
safe for the on-screen character to cross? If not, why not? When would it be safe for 
him/her to cross? As before, discussion between the children was considered 
paramount, with the trainer intervening only when necessary to help keep the dialogue 
going in productive ways, or to make suggestions when the children got stuck. At all 
times, children were encouraged to make their reasoning as explicit as possible and to 
justify any proposed actions both to each other and the trainer. Over the course of the 
intervention the trainer sought to drop into the background, letting the children take 
over the task as far as possible. 
 
Once children had arrived at a joint decision as to what was likely to happen next, 
they were permitted to decide if this allowed the on-screen character to cross safely. If 
they deemed it safe to do so, they could make him/her cross by clicking a „GO‟ button 
on the screen. If they thought it would be unsafe, they clicked a „DON‟T GO‟ button. 
The action then resumed, allowing the children to see what the driver actually did, and 
what the consequences would have been for the character. If the children had guessed 
the ensuing action correctly and also judged that it was safe to cross, the character 
would wait until approaching vehicle(s) had completed their manoeuvres and would 
then cross. If the children had made a mistake and it was not safe to go, then the ghost 
figure (first seen in the gap timing intervention) would step into the street and the 
vehicle would cut across him/her. As before, this was to provide children with 
feedback in a relatively non-lurid fashion about what the consequences of making an 
error might be. Where children had made an error, the trainer would reopen 
discussion and try to get children to reconsider the cues that they had previously 
missed. It was possible to replay and rehearse any trial as frequently as children or 
trainer wished before moving on to a new one. 
5.5 Pre- and post-tests 
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All children were individually pre-tested during the two weeks before the start of 
training. After training was completed (four weeks), children were retested (post-test). 
No delayed post-test (post-test 2) was included for perception of intentions due to 
time constraints. Control children undertook the same set of pre- and post-tests, but 
without receiving training in the interim period. 
 
As discussed in Section 5.4, roadside testing of children‟s perception of intentions is 
much more difficult than was the case with the three preceding skills. This is partly 
due to the difficulty of finding suitable roadside events just when they are needed and 
partly the difficulty of controlling the unfolding of the events themselves. To 
overcome this problem, two kinds of pre- and post-test task were devised, one at the 
roadside and one on the computer.  The roadside test involved two staged events, both 
involving a vehicle parked outside the school. In the first event, the driver started the 
engine and turned on the reversing lights (which faced towards the child). In the 
second, the engine started and the offside indicator flashed. In both cases, the child 
witnessed the event from a distance of about five metres.  
 
The computer-simulated test presented six scenarios in which the action was viewed 
from the same elevated position as during the training sessions. The view 
encapsulated a road environment depicting a main street, traffic lights, a zebra 
crossing and several junctions with side-roads.  Each test trial presented the first part 
of a vehicle manoeuvre, accompanied by explicit cues as to what the manoeuvre 
would be. However, the manoeuvre was never executed because the road scene froze 
at a strategic point before this occurred.  The cues included conventional signals (e.g., 
reversing lights, brake lights, indicator lights) and other cues (e.g., acceleration/ 
deceleration, positional changes on the road), accompanied by appropriate auditory 
cues. The signals were precursors to actions such as reversing; turning right/left; 
pulling in/moving out from the kerb; stopping at/speeding through traffic lights or 
zebra crossings; and overtaking. However, children never obtained feedback by 
witnessing the ensuing action. 
 
Judgements about drivers‟ prospective actions and intentions depend essentially on 
two skill elements: first, an appreciation of the options for action that are available to 
the driver in that particular situation; second, sensitivity to the cues signalling what 
the action is likely to be.  In a specific traffic environment, this means that children 
must learn what options drivers have from the range of manoeuvres that are possible; 
what information about intended action is conveyed by the driver‟s explicit signalling; 
and what information is conveyed by other features of the vehicle‟s movement.  
Children‟s assessment of these elements then leads to a global judgement about the 
potential safety or danger of crossing the road. 
 
These elements of awareness were distilled into three fundamental questions used for 
both simulation and roadside trials. In each case, they were posed at a point after the 
vehicle‟s action had been signalled but before it was executed.  The questions were: 
 

1. What do you think the car is going to do next? (awareness of options) 
2. How can you tell? (sensitivity to cues) 
3. Would it be safe to cross right now?  Why? 

 
For Question 2, children were encouraged to make as many points as they could, until 
they ran out of ideas. 
 

 

 
5.6 Data coding and analysis 
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Children‟s responses were recorded verbatim on audio-tape and were coded 
subsequently. For Question 1 (What do you think the car is going to do next?), 
children received a score of 1 if they gave the correct response, or a response deemed 
reasonable given the information presented (e.g., “The car is going to reverse”). They 
received extra points for any additional information they were able to provide (e.g., 
“The car is going to reverse and then pull away forwards”). For Question 2, (“How 
can you tell?”), children received 1 point for each cue they correctly identified. After 
each response, children were prompted by being asked, “Anything else?”, until they 
had nothing further to report. For Question 3 (“Would it be safe to cross right now? 
Why?”), children again received 1 point for a correct response, together with further 
points for each reasonable justification of the decision. There was thus no fixed upper 
limit to the number of points children could attain on each question.  
 
 
5.7 Results 
 
5.7.1 Effect of training on performance 
Table 5.2 presents children‟s scores as a function of test (pre-test, post-test), group 
(trained, control) and age (7, 9, 11 year-olds). Since the questions were designed to 
tap into three distinct elements of skill, the data are presented separately for each 
element. This is because of the possibility that training might affect each element in a 
different way. For example, it is possible that training might improve children‟s 
understanding of the likely actions of the vehicle (Question 1), yet fail to improve 
their understanding of how this should in turn affect their own crossing decisions 
(Question 3). For this reason, the data have been analysed separately in what follows. 
 
The trends are most easily seen in Figures 5.1 to 5.3, which plot the performance of 
trained and control groups separately for each question. It can be seen that, in all three 
age groups, training led to substantial improvements in performance. The effect is not 
limited to one or two skill elements: rather, improvement seems to have taken place 
right across the board. Without even differentiating between the different age groups, 
trained children showed an overall improvement of 65% on Questions 1 and 2 and a 
32% improvement on Question 3. Control children also showed some improvement 
but at a much more modest level. Thus on Question 1 (concerning what the vehicle is 
likely to do), controls showed an improvement of 28%. However, the information 
they were able to use in making this judgement (Question 2) improved by only 17%. 
Finally, the safety of the crossing decision they made on the basis of these judgements 
(Question 3) scarcely improved at all (8%). 
 
These trends were analysed separately for each of the three questions using three-way 
ANOVA with age (7, 9, 11 year-olds), test-phase (pre, post) and group (trained, 
control) as factors. For Question 1 (What will the car do next?), there were significant 
main effects of age (F (2, 124)=56.55, p<.001), test phase (F (1, 124)=182.94, p<.001) 
and group (F (1, 124)=11.24, p<.001). There was also a significant interaction 
between group and test-phase (F (1, 124)=28.90, p<.001) and smaller interaction 
between age and test-phase (F (2, 124)=4.35, p<.02). These results indicate an 
extremely reliable difference in pre- versus post-test performance. The main effect of 
group and the interaction between group and test-phase show that this improvement 
was far more marked in the trained children, as the descriptive data show. The 
interaction between age and test-phase shows that older children benefited from 
training somewhat more than younger children – though Figure 5.1 shows that this 
effect was quite small. 
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Table 5.2: Mean total score for each question as a function of age, training and test-
phase (standard deviations in parentheses). 

 
  TRAINED                        CONTROL       

         

  Q1 Q2 Q3   Q1 Q2 Q3  

           

 7 years 4.9 7 8.4   4.6 5.6 8.4  

  (1.9) (2.7) (2.0)   (1.9) (1.9) (2.3)  

PRE-TEST 9 years 5.7 9.1 10.7   6.5 9.2 9.3  

  (1.8) (2.3) (2.7)   (1.6) (2.5) (2.2)  

 11 years 6 9.4 10.9   6 9.6 10.6  

  (1.2) (2.6) (2.3)   (1.5) (2.5) (2.2)  

           

 

 7 years 7.9 11.3 11.6   6.3 7.2 9.6  

  (2.3) (3.5) (2.2)   (1.8) (2.2) (1.4)  

POST-TEST 9 years 9.3 13.2 13.4   7.2 9.8 9.8  

  (2.3) (3.1) (2.8)   (1.8) (2.7) (2.2)  

 11 years 10 14.5 14.5   8.3 11.5 11.4  

  (2.2) (3.6) (2.5)   (1.3) (3.0) (2.7)  

 
Q.1 What will the car do next?  
Q.2 How can you tell?  
Q.3 Would it be safe to cross? Why? 

 

 
For Question 2 (How do you know?), similar trends were obtained. There were main 
effects of age (F (2, 124)=23.83, p<.001), test phase (F (1, 124)=120.49, p<.001) and 
group (F (1, 124)=19.05, p<.001). There was also a significant interaction between 
test-phase and group (F (1, 124)=40.23, p<.001). Figure 5.2 shows that these trends 
emerged because post-test performance in the trained group substantially surpassed 
performance in the pre-test whereas, in the control group, this effect was very small. 
There was no age by test-phase interaction for Question 2 showing that children of all 
ages improved to about the same extent as a result of training. 
 
For Question 3 (Would it be safe to cross?), there were again main effects of age (F 
(2, 124)=15.41, p<.001), group (F (1, 124)=26.86, p<.001) and test-phase (F (1, 
124)=60.79, p<.001). There was also an interaction between test-phase and 
experimental group (F (1, 124)=21.04, p<.001). Again, Figure 5.3 shows that this is 
because the improvement at post-test is almost entirely limited to the trained group.   
 
Looking at the results overall, the pattern is clear: the impact of training was 
considerable, with substantial improvements occurring across all three age groups. 
There was no strong evidence of older children benefiting disproportionately relative 
to younger children: all three age groups appear to have improved to about the same 
extent. Moreover, the positive impact of training extended across all three skill 
elements: a broader appreciation of the manoeuvres a vehicle is likely to make; 
sensitivity to a wider range of cues signalling what the manoeuvre is likely to be; and 
an increased likelihood of making a correct judgement as to whether or not the road is 
safe to cross. By contrast, control children improved only to a very small degree and 
these improvements had almost no impact on the decisions they made about whether 
it would be safe to cross. The small improvements seen in this group probably result 
from an exposure effect; i.e., they represent the impact of asking children a series of 
focused questions at pre-test which alerted them to thinking about the issues involved. 
Such small improvements on the basis of limited exposure to the task are, of course, 
welcome. The improvements seen in the trained group, however, are of a quite 
different order. 
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Figure 5.1: Responses to Question 1 (WHAT WILL THE CAR DO NEXT?) 
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Figure 5.2: Responses to Question 2 (HOW CAN YOU TELL?) 
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Figure 5.3: Responses to Question 3 (WOULD IT BE SAFE T0 CROSS?) 
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Table 5.3: Mean total score across all three questions as a function of age, group 
and test-phase – roadside trials only. 
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           TRAINED                            CONTROL       

         

  7 yrs 9 yrs 11 yrs   7 yrs 9 yrs 11 yrs  

           

PRE-TEST  4.4 5.9 6   4.9 6 6.5  

  (1.9) (2.4) (1.6)   (2.2) (1.7) (1.8)  

           

POST-TEST  6 7.4 8   5.2 6.1 7  

  (2.0) (2.2) (1.7)   (2.0) (1.4) (1.6)  

 

 
5.7.2 Effect of training on roadside performance 
The previous analysis is based on performance across the two roadside and six 
computer assessments. The small number of roadside trials is, of course, due to the 
difficulty of finding (or indeed contriving) roadside scenarios that tap into this 
particular set of skills. For this reason, we had no option but to include a sizeable 
number of computer scenarios in the assessment procedure. However, it is possible to 
do a partial analysis exclusively on the roadside data in order to ensure that the pattern 
of results reported in Section 5.7.1 is not limited to the computer elements of the task. 
This would offer reassurance concerning the generalisability of the results. 
 
Since only two assessments were made at the roadside, it was decided to compute the 
data across all three questions, rather than separately as in Section 5.7.1. This would 
then provide six data points for each child instead of two, increasing the reliability of 
the data. Table 5.3 and Figure 5.4 present the resulting scores as a function of age, 
group and test-phase.  
 
It can be seen that the results of the roadside trials closely mirror those obtained from 
the trials as a whole. Substantial improvements were found in the trained group, with 
improvements of 37%, 26% and 33% in the 7, 9 and 11 year-olds respectively. In the 
control group, by contrast, improvements were minimal (6%, 2% and 7% in each age 
group respectively. These trends were confirmed by means of three-way ANOVA 
with age (7, 9, 11), group (trained, control) test-phase (pre-test, post-test) as factors. 
There were significant main effects of age (F (2, 164)=17.55, p<.001) and test-phase 
(F (1, 164)=26.13, p<.001). There was also a significant group by test-phase 
interaction (F (1, 164)=13.02, p<.001). Figure 5.4 shows this is because there was no 
difference between trained and control children at pre-test whereas, at post-test, a 
substantial difference in performance had emerged. There was no interaction between 
age and test-phase, showing that the trends applied equally to all three age groups.  
 
5.7.3 Cumulative effects of training 
In Chapters 2, 3 and 4 we found evidence of cumulative effects of training as shown, 
for example, by the priming effect that training on one skill can have on the pre-test 
performance of a skill introduced subsequently. This effect was particularly clear in 
the case of roadside search (see Chapter 3), where children who had previously 
undertaken safe places training started off at a significantly higher level of 
performance in the pre-test than control children. Since children undertaking training 
in Skill 4 had all undertaken previous training (in gap timing, in the case of the West 
End sample; in all three preceding skills, in the case of the East End sample), any 
cumulative effects on perception of intentions should be revealed in children‟s pre-
test performances. 
 
Figure 5.4: Mean total score across all three questions as a function of age, group 
and test-phase – roadside trials only. 
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In fact, Table 5.2 and Figures 5.1 – 5.3 show no evidence of such cumulative effects. 
Visual inspection reveals that the trained and control groups started off from almost 
exactly the same baseline levels of performance. Although priming effects were 
apparent between some of the skills previously taught, this clearly has not carried 
through to the present skill. We consider possible reasons for this in Section 5.8. 
   
 
5.8 Conclusions 
 
The outcomes that emerge from this part of the study offer a highly consistent pattern: 
 
 Children of 7, 9 and 11 years can be trained to become more conceptually aware 

of drivers‟ intentions: that is, they develop a broader appreciation of drivers‟ 
manoeuvring options, and they show greater sensitivity to the cues signalling 
which possible manoeuvre is most likely in the circumstances. 

 
 They can also be trained to appreciate that drivers‟ signals do not always match up 

to their actions and that care must be exercised in interpreting likely actions from 
those signals. They also become more adept at using information other than 
conventional signals in clarifying drivers‟ intentions. 

 
 The preceding improvements also improve the accuracy of children‟s decisions 

about whether or not it would be safe to cross the road. 
 
 Training appeared to have much the same effect on all three age groups, with 

younger children showing much the same proportional improvement as older 
children. 

 
The latter result is particularly noteworthy, given the widely-held view that children‟s 
grasp of intentionality in others is relatively poor. Our data are more consistent with 
the conclusion of Leekam (1993) that, by the age of 7, children are quite capable of 
attributing plans and intentions to others and are able to deploy these attributions 
when making judgements about other people‟s actions. At the beginning of the 
present study we anticipated that training on the perception of intentions might best be 
postponed until children are rather older. The results do not, in fact, warrant this 
cautious conclusion. It seems that children as young as 7 years would derive benefit 
from such training. We do not, of course, know how children younger than 7 years 
would fare. 
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Finally, we found no evidence that any of the previous training had a cumulative 
effect on children‟s learning of Skill 4. This may seem surprising given that, by this 
phase of the programme, half the children had received training on all three preceding 
skills. The explanation would seem to lie in the fact that perception of intentions taps 
into a new and rather different set of processes than the preceding skills. Not only did 
each of the earlier skills build on each other in clearly defined ways, some of the 
items deliberately encapsulated material previously dealt with in the preceding skill. 
By contrast, perception of intentions represents rather a new departure. Its placing as 
the last skill to be introduced had more to do with the complexity of the problem, and 
our concern that it might prove too much for younger children, than with a strong 
conviction that it built explicitly on training undertaken previously. In practice, the 
concern that younger children might have difficulty in acquiring this set of 
competences seems ill-founded. However, it does not appear to be the case that the 
preceding training had any great influence on children‟s skill acquisition. In that 
sense, training on perception of intentions does not seem to depend on any of the 
previous training phases having previously been undertaken.   
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Chapter 6:  
Overall Conclusions and Recommendations 
 

 
Taken together, the data from the four stages of the evaluation study present highly 
consistent evidence that the computer-based training programme was a considerable 
success. The key points to emerge, along with our recommendations for future 
implementation and use based on these, are laid out below. 
 
• Computer-based training was effective in substantially improving both roadside 

behaviour and children’s conceptual understanding of the traffic environment, 
producing robust change in all four of the skills dealt with, and in all three age 
groups. The coupling of behavioural with conceptual change is particularly 
significant, given the strong support that exists (including that apparent here) for 
the notion that conceptual grasp is central to the generalisation of behaviour and to 
the integration of component skills.  

 
• The sole exception to this pattern of advance occurred with the youngest children, 

the 6 year-olds, on safe places, a slightly surprising outcome given previous 
evidence of the effectiveness of roadside training in safe place location with this 
age group. However, even here the picture was not wholly negative. There were 
clear signs that safe places training produced knock-on benefits for the roadside 
search performance of the 6 year-olds, leaving them more advanced at pre-test, 
relative to controls, on both direction of attention and understanding of why it 
should be so directed. This, plus the success of the training with this age group on 
the remaining three skills, suggests that younger children simply take longer to 
grasp the connection between the computer simulations and the roadside, rather 
than that safe places training on the computer is ineffective for them. If this is 
true, then the initial block of training might apparently work less well whatever 
skill was involved. It may be important therefore to use more than one run-
through of the first block of training with this age group, and to ensure that it 
takes place in conjunction with roadside training, in order to prime the connection 
between the two. 

 
• The broad pattern of success described above underlines the point that none of the 

four skills was too difficult for younger children to grasp, or too easy for older 
children to show improvement. All age groups progressed to about the same 
extent for the most part. Thus concerns that perception of intentions would require 
a level of insight beyond the capacity of younger children (7 year-olds by the time 
this point in the training programme was reached) proved unfounded. Similarly, 
the possibility that older children would already be performing at so advanced a 
level on safe place location that this would leave training redundant was not borne 
out in practice. This point is important because it puts the pedestrian skill level of 
10-11 year-olds in perspective: they may appear proficient in comparison to 6 
year-olds, but they plainly have some progress still to make, progress that the 
computer-based training was capable of engendering. There is, then, no age within 
the primary school range at which use of any section of the training software 
would be inappropriate, nor any age at which any section would be especially 
recommended: it is effective throughout. 

 
• Not only are all sections of the training programme appropriate for all age groups, 

but there are clear benefits to be gained from children working through the whole 
package, as is apparent from the cumulative effects reported in the preceding 
chapters. These were admittedly not entirely uniform in character. Safe places 
training had positive effects on both behaviour and concepts relating to roadside 
search, and roadside search training had effects of a similar kind on safe places. 
For gap timing performance, on the other hand, the effects of previous training 
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were limited to behaviour alone, as were the effects of gap timing training on 
roadside search. Perception of intentions was yet more of an outlier, with little or 
no sign of any boost in performance resulting from previous training, or of 
training here affecting gap timing skills. This is not entirely surprising: the first 
three skills interrelate well, and build on each other in clear-cut ways, whereas 
perception of intentions is more obviously discrete. However, this should not lead 
to any playing down of the cumulative effects that were obtained. These produced 
one of the first ever reports of improvements at delayed post-test. It is also, in fact, 
important that the cumulative effects were not more uniform, since this makes it 
clear that the different components of the training programme are complementary, 
not interchangeable. Both points evidence the value of running the whole 
programme of training, and in the order employed here, although the use of 
separate sections would not be without benefit, provide the caveat about the 
youngest age groups noted above is taken on board.  

 
• There are some other caveats to be noted. Firstly, and most obviously, despite the 

substantial improvements achieved, the computer-based training programme did 
not promote anything resembling adult levels of pedestrian skill. It is important, 
therefore, that it is thought of as assisting children to become more effective – and 
because of the conceptual advances, more autonomous – learners, who it should 
be recommended are still kept under parental supervision. 

 
• Secondly, whatever its benefits, it would probably be inappropriate to see the 

computer-based training programme as a solely stand-alone resource. It is difficult 
to compare its effectiveness to that of roadside training on present data, but our 
general recommendation would be that it should be used in conjunction with it, 
rather than as a substitute. This is because roadside training necessarily provides 
more opportunity for judgements and feedback of directly appropriate form than 
simulations could ever do, and gaining this experience may, as already indicated, 
be important to establishing the message of computer-based training in children’s 
minds. At the same time, however, the software plainly offers genuine added 
value, allowing convenient and effective supplementation of roadside training, 
and permitting some skills (notably perception of intentions) to be tackled which 
could not really be addressed at the roadside because of the difficulty of setting up 
the right conditions. 

 
• There is, moreover, no obvious limitation to its applicability. The two areas from 

which the evaluation sample was chosen were selected to make this as 
representative as possible, and to allow the inclusion of a high accident area of the 
type within which subsequent implementation might be seen as most appropriate, 
rather than to facilitate formal comparison. As far as legitimate comparison could 
be made, though (no comparison was possible for gap timing and perception of 
intentions because the data here were confounded by the change in the West End 
training sample), there was no evidence of children from one area doing 
systematically better than the other. Indeed, if anything, there were signs that the 
training served in itself to equalise the performance of children from different 
backgrounds, if the evidence of the improvement in the verbal skills of children 
from the high accident area is reliable. This subsidiary benefit is of no little 
significance in its own right, and again suggests that there is no scientific reason 
to restrict implementation to any particular subset of the primary school 
population. 

 
• Finally, the apparent dependency of the improvement in verbal skills on the child-

centred dialogue that took place during training underscores a broader point about 
the importance of not divorcing the software from the training procedure within 
which it was employed. There is no reason at all to suppose that putting children 
in front of the training software on their own would have any benefit whatsoever. 
On the contrary, the evidence of both past research and the present study is that 
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the success of computer-based training depends on the involvement of trained 
adults capable of setting up the forms of adult-child and child-child dialogue that 
promote discussion and learning. It is crucial that any training programme 
utilising the software is implemented within this framework. However, helping 
parent volunteers to perform appropriately was not something that was difficult to 
achieve, because the required interactional style is similar to that naturally used by 
adults in informal learning situations, and it was well-supported by the designed-
in usability of the software. Thus people from very ordinary backgrounds are 
capable of promoting effective interaction within the training sessions. They need 
direction in the first instance, though, to bring out this capability, and to 
emphasise the fact that the trainer’s role is not the same as that of a teacher in a 
formal classroom, which is frequently what they initially suppose it to be. 
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Appendices:  Screen shots from the training software 

 

Appendix 1 - Safe Places 
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Appendix 2 -  Roadside Search 
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Appendix 3 - Gap Timing 
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Appendix 4 - Perception of Intentions 
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