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A.1 Purpose

The purpose of this review is to consider the most common risks children face when
cycling on the road in order to inform the design of the on-screen quiz and practical
assessments for testing children’s ability to perceive and appropriately respond to
hazards. The review first considers common risks faced by children riding on the
road and the factors which affect their ability to develop skills of hazard perception. It
then identifies common on-road conflicts including those involving child cyclists;
factors contributing to these conflicts; and the effectiveness of cycle training in
reducing risk for children.

A.2 Introduction

In a recent report, the OECD International Transport Forum (2013) identified the
many appeals of cycling - bicycles “use no fossil energy, deliver important health
benefits ... and provide an affordable and seamless door-to-door mobility service” (p.
37). Learning to ride a bicycle is, as Klin et al. (2009) point out, a “developmental
milestone in the life of a child, a source of independence and freedom” (p. 1011).

However, it is also the case that cyclists are vulnerable road users and “crash
outcomes are especially severe for ... cyclists ... single bicycle crashes are also a
source of injuries through falls and collisions with obstacles and can result in serious
injuries”. It is also, perhaps, unsurprising that “studies investigating the comparative
risk of injury for cyclists versus car occupants find significantly higher risks per unit of
exposure for cyclists” (OECD International Transport Forum, 2013, p. 17). Further, in
the UK, the risk of a cyclist being killed or seriously injured has been reported to be
highest for young cyclists aged 10-15 years (Knowles et al., 2009a, p. 12).

Hazard perception is a key skill for cyclists because “a bicycle is a vehicle ... (it)
moves at a certain speed, which means that the cyclist needs time to react and brake
or change direction if an obstacle or an unpredicted situation occurs” (OECD
International Transport Forum, 2013, p. 175).

But what exactly are the risks and hazards facing cyclists, particularly children, and
how might training help to reduce these risks?

A.3 Common risks faced by children and the factors affecting their ability to
develop hazard perception skills

In Great Britain in 2012, the number of seriously injured pedal cyclists increased by
four per cent, the eighth consecutive annual increase, while the total number of child
casualties (aged 0-15) decreased by 11 per cent from 2011, the lowest total since
records began in 1979 (Department for Transport, 2013).

Turner et al. (2009) tell us that “Depending on their age, children have serious
knowledge, perceptual and cognitive limitations in relation to roads. They can be
unpredictable, do not have a good appreciation of road hazards and are generally
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unfamiliar with road rules” (p. 17). Children aged 10-15 remain more at risk of injury
than other age group in the population, and within this group the risk of injury
increases with age. This may be because children generally have less awareness of
their own abilities and of road priority rules than adult cyclists, most of whom also
drive. Until the age of 10, most children underestimate the speed of cars, but
between the ages of 10 and 14 boys (who are overrepresented in child cycling
casualty figures) overestimate the speed of approaching vehicles. Moreover, the
transition to secondary school often involves more independent and unsupervised
travel for older children in this age group (Knowles et al., 2009a).

Children’s ability to co-ordinate self motion with the motions of other objects appears,
according to Plumert et al. (2011), “to undergo developmental change up until at
least 12 years of age” (p. 1245). They further explain that younger children, in
particular, have difficulty determining how long it will take to start up and cycle a
particular distance, particularly from a dead stop, which can pose problems when
attempting to judge a suitable gap in which to cycle across a road. This research is
consistent with other findings that errors in judging affordances may play an
important role in unintentional childhood injuries (pp. 1249-50).

However, by the age of 10, children can achieve basic cycling competence with
appropriate training, for riding on quiet two-lane roads, negotiating parked cars and
simple junctions; however, they may lack confidence to defend single lanes in narrow
roads (Turner et al., 2009).

Age and experience are the main predictors of children’s performance of on-road
cycling skills, such as riding one-handed and looking behind while cycling, between
ages five and 13 (Maring and van Schagen, 1990). Unsurprisingly, the least
experienced cyclists, those riding for five years or less, are more likely to be injured
than more experienced cyclists (Heesch et al., 2011).

A.4 Common on-road conflicts including those involving children on bicycles

Knowles et al. (2009a) reported that over four-fifths of cyclists killed or seriously
injured (KSI) were as a result of an impact with another vehicle and that over two-
thirds of these involved a collision with a car/taxi. Two-thirds of KSI cycle casualties
occurred at or near a junction. They further reported (2009b) on the attribution of the
contributory factors to the collision showing that, when considering all fatal and
serious road collisions, the attributions to the cyclist or to the driver (non-cyclist) were
fairly even. Only a relatively small proportion of contributory factors were attributed to
both the cyclist and the driver. However, for young cyclists up to 24 years old, the
proportion of contributory factors attributed to the cyclist (between approximately 55
and 80 per cent) was considerably higher than to the driver (between approximately
10 and 35 per cent).

The most common manoeuvres cyclists made prior to a collision were ‘going ahead’
and ‘turning right’. While the cyclist was ‘going ahead’, a large proportion of cyclists
KSI resulted from a vehicle turning right (15%), turning left (8%) or moving off/slowing
down (6%). Frequent collision types involving a car and a bicycle were found to be
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due to a ‘car turning out of and into side road’, a ‘vehicle failing to stop at a junction’
and a ‘cyclist failing to stop at a junction’. Collisions due to a ‘cyclist crossing or
entering road into path of vehicle’ were reported as being particularly frequent for
child cyclists.

An analysis of contributory factors found that ‘failed to look properly’ was reported
more frequently at junctions than away from junctions. The most frequent collision
configurations that involved a car and a bicycle were a ‘car pulling out of side road’, a
‘cyclist crossing or entering road into path of vehicle’, a ‘vehicle failing to stop at a
junction’, a ‘cyclist failed to stop at a junction’ and a ‘vehicle turning into side road’
(Knowles et al., 2009b, p. 20).

In a study by Johnson et al. (2011) travel direction, specifically turning left, was the
greatest predictor of infringement by cyclists especially at junctions controlled by
traffic lights: “Cyclists may perceive turning left to be a relatively safe manoeuvre
since they are exposed to fewer points of conflict from cross traffic and cross traffic
did have the deterrent effect and the perception of safety and opportunity to infringe
decreased as the cross traffic volume increased” (p. 237).

A.5 Factors contributing to conflicts involving cyclists, particularly children

Knowles et al. (2009a) reveal that in over three-quarters of collisions in which a child
cyclist was seriously injured, the child’s behaviour was reported as the primary
contributory factor for the collision. It is not clear whether this means children are
more likely than adults to behave in ways that result in a collision or whether the
police are simply more likely to attribute contributory factors to a child. However, the
crash circumstances of approximately 2,000 injured cyclists were examined and, for
children under the age of 12 years, a high proportion was judged to be due to cyclist
error. Furthermore, the 8 to 12-year-old cyclists were judged twice as likely to have
caused a crash if they had no formal training. The two main contributory factors
assigned to child cyclists involved in collisions were that the child ‘failed to look
properly’ and ‘entered the road from the pavement’. (p. 35).

Miller (2012) reports that late detection of other road users leading to collisions has
been highlighted as the most ‘basic driver error’. He cites one study in which
‘Looked-but-failed-to-see’ is common in vehicle—bicycle collisions and has been
suggested as the likely cause of more than 50 per cent of crashes. Miller goes on to
identify that drivers often report not being aware of cyclists they collide with, citing an
in-depth study of bicycle—car accidents which reported that only 51 per cent of car
drivers had noticed the cyclist prior to the collision. Detection of cyclists seems
particularly poor when motor vehicles are pulling alongside the cyclist or approaching
them from behind. A study of coroner’s records for fatal cycling accidents in London
found that in collisions resulting from a motorist overtaking a cyclist, 44 per cent of
drivers were unaware of the presence of the cyclist prior to the collision. This was the
commonest crash configuration leading to fatalities.
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A.6 Does training reduce the risk of injury for children?

To date, most evaluations of cycle training either focus on cycle training in the UK
before Bikeability was introduced or on cycle training delivered in other countries.

In a study based on 818 questionnaires completed by Oxford hospital patients
reporting the causes of accidents involving bicycles over a 12 month period, Simpson
and Mineiro (1992) concluded that in the 8-12 years age group two-thirds of
accidents were due to cyclist error. However, those who had had no formal cycle
training were twice as likely to have caused the accident as trained cyclists. The
authors recommended children in this age group ‘should only be allowed on the
roads after formal training’ and that such training should become part of the National
Curriculum.

In 1996, the Transport Research Laboratory (Savill et al., 1996) assessed whether
‘cycle training schemes lead to improved, safer cycling skills and knowledge’ for a
group of 1,974 children. They were assessed at age 12; approximately two years
after half this number had completed one of eight different training courses. Trained
children performed significantly better than untrained children in the practical and
knowledge tests. The most effective training courses were those with an on-road
element and which were conducted over several weeks. Courses containing more
than one stage, with each stage completed at different ages, were found to be
effective too.

In September 2001, the Royal Society for the Prevention of Accidents published The
Effectiveness of Cyclist Training, a review of 14 evaluations mostly undertaken by
local authorities between 1976 and 1998. The results were mixed, but the review
suggested the following:

» practical training impacts more on children’s cycling than theoretical
education

e on-road training is more effective than off-road proficiency testing

e learning in off-road or simulated training environments does not transfer to
real on-road cycling

o the effect of training on children’s cycling diminishes over time.

Other studies cast doubt on the efficacy of cycle training in improving the safety of
children riding on the road in particular. One study, published in 2002, based on a
survey of 336 children in two London schools, suggested that gender may be more
important than training in explaining differences in cycling accidents, attitudes and
behaviour (with girls more likely to adopt ‘safe attitudes’ and boys more likely to
‘show off’) (Colwell and Culverwell, 2002).

An evaluation of the Australian ‘Bike Ed’ school cycle training programme (Carlin et
al., 1998), based on interviews with 148 cases of children in hospital emergency
departments with cycling injuries and 130 controls, drew the following conclusion:

This educational intervention does not reduce the risk of bicycle injury in
children and may possibly produce harmful effects in some children, perhaps
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due to inadvertent encouragement of risk taking or of bicycling with
inadequate supervision.

(p. 22)

(It should be noted that Bike Ed recommends children under the age of 12 should not
ride on the road, and children over the age of 12 only with adult supervision.)

Yetin 2010, Ipsos MORI reported that children overwhelmingly felt their abilities to
judge risk improved following Bikeability training, a finding confirmed by parents.
Parents felt children’s safety on the road had improved and children felt more
confident cycling on the road.

Moreover, a recent study from Belgium (Ducheyne et al., 2013) reported short-term
effects of practical cycle training on basic bicycle handling skills, with training
delivered in a traffic-free environment for children in five primary schools (two
controls). Participating schools were assigned to an intervention or control group and
cycling skills were assessed using a practical assessment at baseline and
immediately after the intervention. The authors found that “gender, social and
economic status and initial cycling skills level had no significant influence on the
effects of the cycle training” (p. 38). However, the cycle training was found to have a
statistically significant effect, with an effect size of 1.30, on children’s cycling skills.

In 1994, van Schagen and Brookhuis published the results of an investigation into
children’s performance of ‘motor task’ and ‘cognitive task’ components associated
with cycle training. The first roughly equates to Bikeability level 1 skills (e.g.
balancing, controlling the bicycle, making it go where you want it to, etc.), the second
consist of retrieval and application of (a) ‘behavioural rules’ (e.g. signalling, road
position, etc.), and (b) ‘rules that regulate traffic interactions in dynamic situations’
(e.g. priority situations), and together roughly equate to Bikeability Level 2 skills.

Both approaches had an equally positive effect on simple behavioural
strategies, such as signalling and visual search behaviour. Correct application
of priority rules appeared to be very difficult to teach. There was no effect of
either of the two training methods. It seemed that children apply informal rules
rather than formal rules when dealing with other traffic. It is hypothesized that
these informal rules should form the starting point for training activities,
because formal rules do not fit into children’s cognitive framework of
schemes, and therefore cannot be stored and retrieved effectively.

(p.223)

McLaughlin and Glang (2010) investigated the “Bike Smart” programme, an eHealth
programme that teaches bicycle safety behaviours to young children in the United
States. Two groups, intervention and control, took assessments which included
computer-based knowledge items (e.g. safety rules, hazard discrimination) and a
behavioural measurement of helmet placement. The results revealed that regardless
of gender, cohort or grade, the participants in the treatment group exposed to the
Bike Smart programme showed greater gains that those in the control group. The
effect sizes were 2.05 on hazard discrimination and 1.42 on safety rules.
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Taken together, previous studies reveal a diversity of different approaches to cycle
training (e.g. theoretical education, practical training in traffic-free, simulated and on-
road environments) and evaluation methods and data sources (e.g. knowledge tests,
observed demonstrations, household surveys, hospital patient questionnaires).
Where effect sizes are reported, these tend to be high in educational terms although,
for the studies cited, these are only measured over the short term.
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Appendix B — On-screen quiz

B.1 Question development

Two sets of questions were developed — one to find out background information
about the participants and their cycling behaviour and one designed to assess their
hazard perception and appropriate response ability.

The first set of questions sought to find out information such as:
e gender
» mode of travel to school
e length of journey to school
e mode of travel to other places e.g. the park, going shopping etc
o family access to a car
e bicycle ownership
e cycling enjoyment
e cycling experience (e.g. on roads, off road/pavements)
o frequency of cycling
e cycling confidence
e who they cycle with.

The questions for inclusion in the on-screen quiz were developed to address the four
areas of observation, signalling knowledge and skills, knowledge of priorities and
road position and were pitched to match the Level 2 National Standard criteria.

We aimed to include a variety of item types to ensure the quiz would be varied and
interesting for participants and to make the most of the multi-media approach. For
this reason, lots of photographs and video clips were included to show realistic,
credible situations that children may find themselves in when cycling.

The majority of questions were multiple-choice, requiring pupils to click on one or
more answers. In most cases, pupils were also given the option to answer ‘I don’t
know’ (in a paper test, pupils tend to leave questions blank that they do not want to or
cannot answer and this was not an option in the on-screen version).

B.2 The on-screen quiz
Following question writing, review and refinement, they were inputted into

Questback, the online delivery platform, in order to create an on-screen version of
the quiz. This was informally trialled with a small number of 9-11 year olds to check
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that it functioned appropriately and that the questions were pitched suitably in terms
of readability / understanding.

Figure B1-B6 show a number of screen shots of the questions that appeared in the
quiz. The full set of questions is provided in Appendix E.1.

Figure B1 Example screen shot — introduction to the quiz

&=

We would like to find out what you know about being safe on the road.

Evidence for i
Excellence in
Education

Firstly, there will be some questions about you, and about how you travel from one place to another.
Then there will be a quiz to find out what you know about cycling and cycle safety.

Please answer all the questions honestly and accurately. Your answers will not be shown to anyone else.
Your answers are very important to us so please answer as best you can.

Figure B2 Example screen shot — background data collection

G

Are you a...
Plaasé chioons.

Evidence for T
Excellence in
Education

What year group are you in?
Please choose nswer

o
Next ||, |
Lz
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Figure B3 Example screen shot — multiple choice

| [T
| Evidenge for
i Excollence in
| Education

Sam needs 1o paEs this parked car but there is another car coming towards him.
Vit should Sam oo neatt

Figure B4 Example screen shot - film clip stimulus

Evidence for —
Excellence in
Education

@@

This film shows Sam waiting to put his bike on the road
Watch the film to see when would be the best time for him to put his bike an the road.
Afterwards, you will be asked a question about it.

Vhen you are ready to answer a question about this film, please click on ‘next'
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Figure B5 Example screen shot — sequencing

Ge

Put these actions in order to show what Sam needs to do when turning right out of a side road.

Evidence for
Excellence in
Education

look behind for following traffic Pleaze zelect j
put hiz hands on his brakes, ready to stop or slow down Pleaze zelect j
signal, if necessary Pleaze zelect j
turn right, when there is time and space to do s0 Plzaze 2slect j
check for traffic on the road he's turning onto Pleaze zelect j

Figure B6 Example screen shot — table completion

Gz

What should Sam do when he sees each of these signs?

Evidence for
Excellence in
Education

Please click one answer in each row.

Always stop Stop if necessary Get off the bike

r r '

o =) r
W [ e (a]
ENEER2NS

When schools agreed to participate in the study, the Year 5 class teacher was
requested to complete a Pupil Data Form identifying the name, gender and date of
birth of pupils participating in the on-screen quiz. In the intervention schools, teachers
were also asked to identify those pupils due to partake in the Bikeability training in
the summer term. Each school was then sent an individual log-in for each pupil and
they were assigned to either Quiz 1 or Quiz 2. Within a class, equal numbers of
pupils were assigned to Quiz 1 and Quiz 2; individuals took alternating quizzes at
each time point.
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Appendix C — Practical assessment
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C.1 Assessment development

The purpose of the practical assessment was to gather data about trained pupils in a
practical scenario which could then be mapped to their data from the on-screen quiz
to see if there was a correlation between the two scores and thus provide validation
of the on-screen test (i.e. to identify whether or not it can be used as a predictor of
pupils’ cycling proficiency/hazard awareness).

The practical assessment was designed by a National Standard Instructor Trainer
(NSIT) who is very familiar with the requirements of the Level 2 National Standards.

Rather than replicate the assessment of all Bikeability Level 2 outcomes, the
assessment sought to gather information about four domains aligned with the on-
screen quiz: observation, communication, road position and priorities. Pupils were
required to demonstrate their competence, confidence and consistency in each of
these four domains whilst completing two drills twice:

Drill 1: Children followed a ‘lozenge’ circuit on the major road’, passing the minor
side road, a parked car, and performing U-turns at the ends of the circuit.

Drill 2: Children followed a ‘bent sausage’ circuit starting on the major road, turning
left into the minor side road, performing a U-turn before turning right into the
major road and ending with a U-turn.

In order to ensure consistent and reliable assessments, an easy to apply four-point
rating scale was devised for recording observations of the four domains of interest:

0 = not seen by the assessor

1 = rarely seen by the assessor
2 = mostly seen by the assessor
3 = always seen by the assessor.

The assessment was delivered by experienced NSIQs who routinely deliver Level 2
Bikeability training. They assessed children that they had not trained themselves.

The practical assessment was piloted and refined before being used with all the
participating schools. Training was provided to the NSIQs before they took on their
assessment role. As far as possible, assessments were arranged within two weeks of
Bikeability training being completed in each school in the summer term (mostly in
July 2014), and then within a four week period in the first half of the autumn term
(mostly in October 2014).

C.2 Preparing for the assessment

C.2.1 Risk controls

Risks to children participating in the practical assessments were minimised with the
following controls:

' In the National Standard, a ‘major road’ is any road with continuing traffic and where a
‘minor road’ terminates (for example, a T-junction). A major road is not necessarily busier
than a minor road.
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» only including in the assessment children who had passed Bikeability
Level 2 training

e obtaining informed and active parental consent on the basis of children’s
prior cycling experience

o ensuring that each child was aware that they could tell the assessor that
they would like to miss out elements of the assessment that they were
worried about

e only including in the sample children who had roadworthy bikes and the
assessors were confident had the bike handling skills required for cycling
on the road before starting the practical assessment

o excluding the most challenging Bikeability Level 2 drill (right hand turn in
from a major to a minor road) from the on-road assessment

» risk assessing the on-road assessment sites in accordance with standard
Bikeability site risk assessment requirements.

C.2.2 Site selection

The on-road assessment took place with a group of up to 12 trainees accompanied
by two instructors (in line with the 1:6 ratio allowed for Bikeability Level 2 delivery). A
typical first day Bikeability Level 2 T-junction was selected near the school with good
sight lines, some parked cars and light traffic, and ideally road markings. Assessors
completed the standard Bikeability Level 2 site risk assessment, noting static and
dynamic hazards observed during the assessment.

Assessors assessed the site they used and a back up site near the school before the
assessment session began, and completed a risk assessment sheet for both sites
(please refer to section C.4). The risk assessment sheet included a section on
common potential hazards for children that the assessors rated as low, medium or
high, and space was provided for comments on any changes to these ratings during
the session (e.g. traffic becoming heavier or lighter as the session progressed). They
noted the position of the pupils and the assessors at the site.

Photographs of typical sites for carrying out the assessments are shown in Figures
C1 - C4 below.
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Figure C1 T-junction

sannaninl

Figure C2 Major road / Minor road
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Figure C3 Passing a minor road and cars

Figure C4 Passing a minor road
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C.2.3 Pupil preparation

At the assessment site, pupils were assigned to two groups of up to six pupils, with
each group supervised by one assessor. They were walked or ‘snaked’ to the drill
site in the same manner as for Bikeability training.

C.3 Carrying out the assessment

All children attempted Drill 1 and Drill 2 twice. When all children in both groups had
completed their first drill twice, the groups swapped and they were assessed by the
other assessor while they did the other drill twice. Children in each group took turns
to complete each drill without instruction and alone, unaccompanied by any other
children from their group. Waiting children could observe but were not allowed
comment on or discuss their peers’ performance.

Each assessor was responsible for supervising and assessing up to six children
performing one drill. Assessors positioned themselves where they could see all
aspects of each child’s performance in order to assess their skills in observation,
communication, road position and priorities.

Both groups performed the drills in parallel. Both instructors observed and assessed
each child performing their drill, and recorded their assessment after each child had
completed their two turns on the score sheets provided (see section C.5).

Each practical assessment took up to 120 minutes, for 12 children, in total.
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C.4 Site risk assessment form

Evidence for
Excellence in

Bikeability Hazard Perception
Practical assessment

assessors and
pupils

Attach site
photographs

Education
Site risk assessment
School: Assessment
Date:
School First School
Aider: Telephone:
First assessor: Second
assessor:
Date & time of
site risk
assessment
Major road
Minor road
Sketch site
map with
position of

Sketch route
map from
school to site

Potential hazards | Lower risk

Higher risk Rating

Comments

Road width Wide Narrow
Road bends Straight Bending
Sight lines Uninterrupted Interrupted
Road surface Smooth Rough
Parked vehicles Few Many
Traffic level Light Heavy
Major rd markings Present Absent
Minor rd markings Present Absent

Weather

Mild and dry

Hot/inclement

Other

Notes:

(1) risk to children rating scale — 1 = low risk, 2 = medium risk, 3 = high risk
(2) assessors to comment on any changes to these ratings during the session.

18
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C.5 Practical assessment form

Practical assessment score sheet

observation — are they aware of what
is around them at all times?

ASSESSOI'S NAME ....c.einiiiiiiiiri e rarra s ranranans communication — do they know how
and when to communicate?

Schoolname ... road position — do they take the best
road positions for their journey?

Date of assessment ..........ccoooiiiiiiiiiiii e, priorities — do they know priorities and

how to assert them?

Scoring: 0=never seen 1=rarely seen 2=mostly seen 3=always seen

ROAD

GROUP A OBSERVATION | COMMUNICATION POSITION

PRIORITIES

Name of child 0-3 0-3 0-3 0-3

1

2

ROAD

GROUP B OBSERVATION | COMMUNICATION POSITION

PRIORITIES

Name of child 0-3 0-3 0-3 0-3

1

2
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Appendix D — Recruitment

D.1 Age group and pupil selection

In order to assess the immediate and longer-term impact of Bikeability training on
children’s hazard perception and appropriate response ability, it is important to test
children both at the point of training and also some months later. Due to the
desirability of carrying out the practical assessment in the warmer months, the ideal
period for carrying out the research was during the summer term, repeating the
assessment a minimum of two months later, in September 2014.

The project involved pupils who were in Year 5 (Y5) in the summer term and who
moved into Year 6 (Y6) in September 2014. The rationale for choosing Year 5 pupils
was as follows:

o there is no evidence of any systematic differences in the ability of Y5
versus Y6 children in perceptual abilities or in hazard detection. Across
any two adjacent school years there is inevitably a mix of ages, so
children in any two adjacent years may be only a few months apart in
terms of age.

o testing Y6 pupils in the summer term with follow-up testing in September
(during Y7) would involve gaining the permission of pupils’ secondary
schools as well as administrative issues (tracking the destinations of
pupils) and logistical problems in arranging the Y7 practical assessments
at a central location. In addition, cycling behaviour may alter as pupils
move on to secondary schools. Although this would be the same for both
trained and untrained pupils, any such difference may be conflated with
the specific effects of Bikeability, making the longer term impact of training
more difficult to determine.

o approximately one-third of Bikeability training is carried out with Y5 pupils,
therefore there is sufficient Y5 training during the summer term to recruit
sufficient schools / pupils to accomplish the research effectively. The
comparison group of pupils will be untrained Y5 pupils from schools in the
same areas where training is delivered in Y6.

The research design proposed:

o atarget sample for the on-screen test of approximately 1000 Year 5
pupils

o approximately half of these (500 pupils) would be from 20 schools
undertaking Y5 Bikeability training in the summer term

» from the pupils participating in the training, a sub-sample (200-240 pupils)

would be randomly selected to undertake the practical assessment in
addition to the on-screen quiz

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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o the other half of the on-screen sample will be Y5 pupils from 20 schools
that carry out Bikeability training in Year 6

o the on-screen sample would be likely to include children with varying
degrees of competence and experience in cycling.

D.2 Approach to schools

Training and comparison schools were approached through the local Bikeability
schemes who recruit them for training purposes. Bikeability schemes have lists of
schools in their areas which identify the number of pupils in each school year to be
trained during the summer.

Nine Bikeability schemes (four local authority areas [Areas 1-4] plus five London
regions [Area 5]) provided the names of the schools that had training planned with Y5
and Y6 pupils. These schools were approached to seek their interest in taking part in
the research — either as a ‘trained’ or ‘comparison’ school. ‘Trained’ school groups
included Y5 pupils who received Bikeability Level 2 training during the summer term.
‘Comparison’ school groups included Y5 pupils who did not receive Bikeability
training (because the training was provided to their Y6 peers).

Schools were successfully recruited from six schemes. In addition to these schools, a
top up sample was also drawn to gather further data from the on-screen quiz. A
random selection of schools from across England were invited to participate in a one-
off assessment in order to provide information about the functioning of the on-screen
quiz.

A summary of the numbers of schools recruited and completing the assessments at
each of the three time points are shown in Table 2.1 in Section 2.5 of the report.

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Appendix E - Analysis
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E.1 On-screen quiz analysis

This analysis included item level statistics (relating to each individual question) and
analysis of gender differences for each test. Outcomes from this analysis have been
used to inform the selection of items for final analysis i.e. by informing decisions
about which items did not function as anticipated and removing these from the final
analysis.

This section will focus upon the functioning of individual quiz items. For each
question in the quiz, a table displays the following information:

e maximum number of marks available — either 1 or 2 marks depending on the
complexity of the question

e mean score

¢ overall facility - the mean mark divided by the number of marks available for
the item

e discrimination index - the extent to which the item measures the same
construct as the rest of the test and therefore how well it discriminates

¢ IRT slope - the slope of the curve helps to determine the usefulness of the
item. In general for tests of literacy or numeracy, less than 0.4 is considered
‘uninformative’, i.e. the item does not tell us much about the pupils’ ability.
However, we might expect lower slopes in a test of hazard perception and
appropriateness of response because the underlying level of knowledge
(which is what we are discriminating) is low to begin with.

e domain — questions have been allocated to observation, communication, road
position or priorities (or Level 1)

e common — a total of 15 questions appeared in both versions of the quiz
allowing us to link the test data

¢ notes — these include details of the DIF analysis* outcomes and any other
pertinent information about the functioning of the question.

* For each test an analysis of differential item functioning (DIF analysis) was
performed to ascertain whether any particular items seemed to favour boys or girls,
taking into account the overall difference in their performance. This analysis identifies
items where the pattern of performance is significantly different from the overall
pattern for the test. Items identified in this analysis are not necessarily biased
towards one group or another; the results may reflect genuine differences in
performance. The analysis gives indications as to which items may need further
investigation. The level of significance gives the probability (p) that this result
occurred by chance and there is no real difference, so the smaller the figure, the
higher the significance (i.e. p<0.0001 is the highest level of significance generally
recognised) and the more confident we can be that the effect is genuine. Results of a
significance test are indicated by the following:

Probability Percentage level Probability Percentage level
p<0.05 5% level p<0.001 0.1% level
p<0.01 1% level p<0.0005 0.05% level

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

@

Lock at Sam's bike.
He needs to check it before starting

UWhat questions does Sam hawve to ask himself before starting every ride?

Please choose three answers

[ Is the saddle at the correct height?

I Do the tyres have enough air to make them hard?
I Are both brakes waorking properly?

I Are the wheels fixed on tight?

I Does the chain run freely?

I Are the handlebars fixed on tight?

]
Ly o

SUCERZIN
Test 1 —Item 1
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —

September)

Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain Level 1

Common item x

Notes Overall: 52% obtained 1 mark; 26% obtained 2 marks

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Sam and Eva have to check their clothes before they ride. You will see some photos of them on the next two screens.
Are they ready to ride their bikes in each of the photos?
Please click png answer in each row
Ready to ride Not resdy to rida
c [
r (=
(] (.}
~
B¥ ( =0
LSUEERZ)
Evidence for
Excellence in
Education
Sam and Eva have to check their clothes before they ride.
Are they ready to ride their bikes in each of the photos?
Please click ene answer in each row.
Ready to ride Mot ready to ride
[ o
) ©
7
O ./
SNRER A

Test 1 —Item 2

Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score 1
Mean score 0.73
Facility 73
Discrimination 0.09
IRT Slope -
Domain Level 1
Common item x

Notes

Item removed due to poor functioning.
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Evidence for
Excellence in
Education

Eva and Ben try on their helmets. You will see some photos of them on the next twe screens.

Are they ready to ride in each of the photes 7
Praave lick pag sntuwer in sash

Evidance for i

Excollonca in

Education

Eva and Ban ry an thair halmats.
f:::’:.i r:iih":u r‘i::: I.l::ich of the photes?
V-4
LiALE
Test 1/2 — Item 3
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score 1
Mean score
Test 1 0.73
Test 2 0.75
Facility
Test 1 73
Test 2 75
Discrimination
Test 1 0.26
Test 2 0.30
IRT Slope 0.49
Domain Level 1
Commonitem | v

Favours girls in both versions of the test (T1: 5% level of significance; T2: 0.1% level
of significance).

Notes The third part of this question did not operate as anticipated. Analysis is based
responses to the question, excluding this element (i.e. if used in future, the third
photograph would need to be removed).
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Evidence for
Excellence in
Education

>

Where must Sam lock immediately before he puts his bike on the road?

Please choose pne answer.

© along the pavement for pedestrians

€ behind him, for approaching traffic on his side of the road

© ahead, to check the way is clear
 atthe road surface to see if it is bumpy

© | don't knows

Test 1/2 — Item 4
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score 1
Mean score
Test 1 0.66
Test 2 0.68
Facility
Test 1 66
Test 2 68
Discrimination
Test 1 0.40
Test 2 0.37
IRT Slope 0.80
Domain Observation
Commonitem | v

Notes

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

@@

This film shovss Sam waiting to put his bike on the road.
Watch the film to see when would be the best time for him to put his bike on the road.
Afterwards, you will be asked a question about it.

Vihen you are ready to answer a question about this film, please click on 'next'.

Evidence for
Excellence in
Education

Gz

The film showed Sam waiting to put his bike on the road.
When was the best time for him to put his bike on the road?
Click on the photo that shows the best time for Sam to put his bike on the road.

Test1-Item 5

Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)

Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain Observation

Common item x

Notes

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

4z

What must Sam do just before he sets off cycling along the road?

Please ol hoose one answer.

€ look behind for following traffic

 look up the pavement

© sgueeze the brakes to make sure they work
 check he has everything he needs

© ldon't know

¥ O [ Next | » |
—
Test 1 —Item 6
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score
Mean score
Facility
Discrimination
IRT Slope
Domain Observation
Common item x

Notes

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Lock at each pair of photes showing Ben and Sam at the start of different parts of their journey.

For each pair, which is the best place for them to put their bikes on the road?
Please choose answer in eacl

ose on

h row.

Test1 - Iltem 7
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score
Mean score
Facility
Discrimination
IRT Slope
Domain Road position

Common item

x

Notes
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Evidence for
Excellence in
Education

G

Here is Ben cycling along a road.

What potential hazards can you see on this read?
Please choose two answers.

I narrow road

" parked cars

I manhole covers

F narrow pavement

I double yellow lines

E
v

Test 1 - Item 8
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score
Mean score
Facility
Discrimination
IRT Slope
Domain Observation
Common item x

Notes

Overall: 21% obtained 1 mark; 34% obtained 2 marks

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
respond to hazards when cycling on the road: Appendices

31




Evidence for
Excellence in
Education

@@

Look at this photo of Eva.

Where is the best place for Eva to ride her bike?

Please choose one answer.

€ in the middle of the road
© in the middle of the lane she is in
© along the pavement

 as close to the kerb as possible

Next | p-
SHEER N
Test 1/2 — Item 9
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score 1
Mean score
Test 1 0.24
Test 2 0.19
Facility
Test 1 24
Test 2 19
Discrimination
Test 1 0.30
Test 2 0.38
IRT Slope 0.66
Domain Road position
Commonitem | v
Notes
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Evidence for
Excellence in
Education

D

When approaching a parked car, what is the first thing Ben must do?

Please choose

¢ look behind
© change road posttion
© siow down

© signal

© |dont know

Test 1/2 — Iltem 10
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score 1
Mean score
Test 1 0.27
Test 2 0.25
Facility
Test 1 27
Test 2 25
Discrimination
Test 1 0.17
Test 2 0.16
IRT Slope =
Domain Observation

Common item v

Notes Item removed due to poor functioning.
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| Evidence for
Exgellence in
Education

Sam needs to pass this parked ear bt there is ansther ear eaming towards him.

Vihat should $am do next?

0 CAF has passed

10 eiop the meving car

GFO  paxt | -
SHEERZ014
Test 1 — Item 11
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain

Rights of way

Common item

x

Notes

34
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Evidence for
Excellence in
Education

G

Evais cycling past some parked cars.

Why should she ride in the middle of the road?

Please choose three answers.

I to keep clear of car doors
I to avoid scratching the cars

I to be seen by other road users

I™ to stop drivers overtaking her

I to make sure she can cycle mors quickly
T Idont know

@FC =0
—
Test 1 —Item 12
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score
Mean score
Facility
Discrimination
IRT Slope
Domain Road position

Common item

x

Notes

Overall: 67% obtained 1 mark; 13% obtained 2 marks
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Evidence for
Excellence in
Education

e

‘What should Sam do if he wants to stop his bicycle quickly?
Please choose pne snswer.

€ put his feet down on the ground
€ put the front brake on

 put the back brake on

© put both brakes on

£ | dont know

Test 1/2 — Item 13

Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)

Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score 1
Mean score

Test 1 0.68
Test 2 0.68
Facility

Test 1 68
Test 2 68
Discrimination

Test 1 0.22
Test 2 0.25
IRT Slope 0.36
Domain Level 1

Common item v

Notes

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

D

Ben is about to cycle straight on past the side road.

The white car is about to turn into the side road.

Who has right of way?
Please cl € one answer.

© the white car
€ Ben

© any traffic from the side road
© no-one

© Idon't knowr

[t >
ENEER201
Test 1 —Item 14
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)

Overall | Trained | Comparison

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain

Rights of way

Trained | Comparison

Trained Comparison

Common item

x

Notes

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellenca in
Education

G

Winteh this flm of Eva passing parked ears. Afterwards, you will be nsked & question about it.

Ve you are rendy 1o Answer & question about this film, plenss click on ‘nest’,

SHEER 2014
@ Evidence for
Excellence in
Education
What is most likely to make Eva slow down, stop or change direction?
Please choose one answer.
 parked car doors opening
£ the junction ahzad
€ the car coming towards her
© the pedestrian on the pavement
© I dont know
SHPER b1
Test 1 -Item 15
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —

September)

Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score 1

Mean score 0.54
Facility 54
Discrimination 0.04

IRT Slope -

Domain Observation

Common item x

Notes Item removed due to poor functioning.
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Evidence for
Excellence in
Education

@

Look at this photo.

What dees this sign mean?

€ bicycles only
€ bicycle lane:

£ no cycling

© beware of bicycles
© one-way cycing

€ Idont know

Test 1 - Item 16
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score
Mean score
Facility
Discrimination
IRT Slope
Domain Rights of way

Common item x

Notes

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

>

Ben is riding straight on past this side road,

e,

What is most likely to make Ben slow down, stop or change direction at the moment?
Please choose fwo answers

I pedestrians at the junction ahcad
I road markings at the side road

I cars crossing at the junction ahead
T parked cars ahead

T the car that is overtaking him

I 1dont knowr

=
ENLER20]
Test 1 - Item 17
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score 2

Mean score 0.43
Facility 21
Discrimination 0.21

IRT Slope -

Domain Observation

Common item x

Notes Item removed due to poor functioning.

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidonco for
Excellence in
Education

Sam sees lots of pedestrians in his way on this road.

What should Sam do?

Plaase ahoose fig answers.

o b o i

Test 1/2 — Item 18
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score 2
Mean score
Test 1 0.85
Test 2 0.81
Facility
Test 1 42
Test 2 41
Discrimination
Test 1 0.21
Test 2 0.21
IRT Slope -
Domain Level 1

Common item

v

Notes

Item removed due to poor functioning.
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Evidence for
Excellence in
Education

@

Sam andLva are spproschng a cycle lane.

Cva uses the cycle lane but 5am does not.
Whe is comect?

Fluase chouss gig answer

2 cyeie Ane whem 8

a1 whenkver b
meanRr - My ANDUKS Rave LSed e pavEmEsT

Bt ~ ey could wae sther e road or Be cyce lane

sAanan

sant inaw

Test 1 —Item 19

Phase 1
(Baseline)

Phase 2
(Post-training - June)

Phase 3
(Post-training —
September)

Overall | Trained | Comparison

Trained | Comparison

Trained Comparison

Max score 1

Mean score 0.1

Facility 11
Discrimination 0.06

IRT Slope -

Domain Rights of way
Common item x

Notes

Favours girls 5% level of significance.
Item removed due to poor functioning.
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Evidence for
Excellence in
Education

G

Watch this film and look out for the hazards that Sam, Eva and Ben have to deal with, Afterwards, you will be asked a question about it.

Vihen you are ready to answer a question about this film, please click on ‘next’,

st | b |

Evidence for
Excellence in
Education

>

What are most likely to make them slow down, stop or change direction?

Please choose three answers

I the pedestrian with the shopping bag

I the car parked in the cycle lans

I a car coming towards them

I the child nearly stepping into the road

I the cycle lans is very narrow

I" the pedestrians walking on the pavement
I I don't knowr

B
o

Test 1 —Item 20

Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)

Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain Observation

Common item x

Notes Overall: 62% obtained 1 mark; 7% obtained 2 marks
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Evidence for
Excellence in
Education

@

Eva is about to cycle straight on past a side road.
What should she do next?

Please choose pne answer.

© pedal as quickly as possible to get past it
 look behind for close following traffic
 stop and walk across the side read

€ move into the middie of the lane

© [don't know

Test 1/2 - Iltem 21
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score 1
Mean score
Test 1 0.46
Test 2 0.47
Facility
Test 1 46
Test 2 47
Discrimination
Test 1 0.23
Test 2 0.15
IRT Slope -
Domain Observation
Common item | v

Notes

Item removed due to poor functioning.
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Evidence for
Excellence in
Education

@

Where should Sam ride when cycling through junctions?

Please choose one answer.

© inthe gutter, whers he can get off his bike quickly
€ near the sige of the road, where e can be passed by other road users
€ inthe middle of th lans, wher he cannot be passed by ofher road users
€ on the pavement, so he can cross the road on foot

€ |dont know

Test 1/2 — Item 22
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —

September)

Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score 1

Mean score

Test 1 0.21
0.21

Test 2

Facilit

y 21

Test 1 21

Test 2

Discrimination

Test 1 0.33
0.36

Test 2

IRT Slope 0.69

Domain Road position

Common item v

Notes
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Evidence for
Excellence in
Education

G

Put these actions in order to show what Sam needs to do when turning right out of a side road.

look benind for following traffic Please select

put his hands on his brakes, ready to stop or siow down
signal, if necessary
turn right, when there is fime and space to do so

check for fraffic on the road he's turning onto Please select

Test 1/2 — Item 23

Phase 1 Phase 2
(Baseline) (Post-training - June)

Phase 3
(Post-training —
September)

Overall | Trained | Comparison | Trained | Comparison

Max score 1
Mean score

Test 1 0.07
Test 2 0.08
Facility

Test 1 7
Test 2 8
Discrimination

Test 1 0.16
Test 2 0.23
IRT Slope 0.50
Domain Observation, Communication, Road Position and Priorities

Trained Comparison

Common item

v

Notes
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Evidence for
Excellence in
Education

G

Eva knows that she must lock carefully before she reaches a junction.

Where does she need to look first?

Please choose one ans:

W‘.
Test 1 - Item 24
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score
Mean score
Facility
Discrimination
IRT Slope
Domain Observation
Common item x

Notes

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

e

What should Sam do when he sees each of these signs?
Please click one answer in each row.

Always step

53 ; .

Stop if necessary

W : :

Get off the bike

Test 1/2 — Item 25
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score 1
Mean score

0.23
Test 1 0.35
Test 2 :
Facilit

Y 23

Test 1 35
Test 2
Discrimination

0.14
Test 1 0.15
Test 2 :
IRT Slope -
Domain Rights of way

Common item

4

Notes

Favours boys 5% level of significance.
Item removed due to poor functioning.
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Evidence for
Excellence in
Education

@

Watch this film of Eva turning left at a junction.

Vihen you are ready to answer a question about this film, please click on ‘next’,

Evidence for
Excellence in
Education

&=

Eva realises she did something wreng at the junction.
What?

Please choose one answer,

« she did not slow down for the speed bump

€ she did not give way to traffic at the junction

€ she should have been cycling closer to the gutter

 she should have got off her bike to turn onto the main road

@ ldont know

Test 1/2 — Item 26

Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)

Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score 1
Mean score

Test 1 0.47
Test 2 0.52
Facility

Test 1 47
Test 2 52
Discrimination

Test 1 0.42
Test 2 0.37
IRT Slope 0.66
Domain Rights of way

Common item v

Notes
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Evidence for
Excellence in
Education

@

When Sam passes a side road, he should cycle in the middle of the lane.
Why?

Please choose pne answer.

€ 30 he stays out of the way of cars at the junction
€ 30 he can cross to the other side of the road

€ to stay out of the way of the traffic coming up behind him
© 50 he can ses others better and others can see him

© [ dont know

=
SNIER 2T
Test 1 - Item 27
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain Road position

Common item x

Notes

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

@5

Evais telling other road users she is turning right.

When does Eva need to signal to other road users?
Please cheese one answer.

© every time she turns left or right
€ every time she changes road position and sees someone coming towards her
£ every time she passes a parked car or side road

 every time she sees other road users who need to know what she i going to do

€ | don't know
SUEERZLL,
Test 1/2 — Item 28
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)

Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score 1
Mean score
Test 1 0.20
Test 2 0.22
Facility
Test 1 20
Test 2 22
Discrimination
Test 1 0.25
Test 2 0.23
IRT Slope 0.42
Domain Communication
Commonitem | v
Notes

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
respond to hazards when cycling on the road: Appendices
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Evidence for
Excellence in
Education

G

Eva is approaching a junction where she wants to go straight on.
Eva cannot hear anyone behind her.
What should she do?

Flease choose two answers.

I look behind befere the junction
I signal before the junction

T look left and right at the junction
I move to the side of the road

I go straight on without looking
[ Idont know

G¥FC £330
(BHEER 2014
Test 1 - Item 29
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain Observation

Common item x

Notes Overall: 34% obtained 1 mark; 17% obtained 2 marks

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

g

Look at this photo of Eva turning right at a junction.

The driver of the car waves at Eva to tell her to go first.

What should Eva do?

Please choose gne answer

€ |don't know

£ go now because she has right of way

€ wait because the car has right of way

© go now even though the car has right of way
© watt unless she knows the driver

(o] >

SHFER 204
Test 1/2 — Item 30
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score 1
Mean score
Test 1 0.25
Test 2 0.29
Facility
Test 1 25
Test 2 29
Discrimination
Test 1 0.14
Test 2 0.04
IRT Slope -
Domain Rights of way
Common item | v
Notes Item removed due to poor functioning.

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

G

How can Sam tell other road users what he is going to do?

Please choose three answers.

I by making eye contact with other road users
™ by standing up on the pedals

[ by using hand signale

I by slowing down

I© by changing hiz pogtion on the road
C Idon't know

Test 1/2 — Item 31

Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)

Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score 2
Mean score

Test 1 0.96
Test 2 0.96
Facility

Test 1 48
Test 2 48
Discrimination

Test 1 0.39
Test 2 0.41
IRT Slope 0.70
Domain Communication

Common item v

Test 1 - overall: 76% obtained 1 mark; 10% obtained 2 marks

Not
otes Test 2 - overall: 73% obtained 1 mark; 11% obtained 2 marks

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

4=

Watch this film of a rider turning left. Afterwards, you will be asked a question about it.

When you are ready to answer a question about this film, please click on 'next'.

Evidence for
Excellence in
Education

@

It is recommended that cyclists wear a helmet when they ride.
What else should the rider have done?

Flease choose bao answers

I he should have used the pavement
F he should have stayed behind the cars to turn left
[ he should have locked behind for following traffic

F he should have waited for the pedestrian to cross the road

I he should have stood up on hiz pedals to help other road uzers to see him

I Idon't know

Test 1 — Item 32

Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)

Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain Observation & Road position

Common item x

Notes Overall: 23% obtained 1 mark; 18% obtained 2 marks

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

gt

Eva Is turning left into this side road.

Why is her bike in that position on the road?
Please choose fwo answers.

[ to stop the cars behind overtaking whils she makes the turn
I so she has a better view down the side road

[T because she has left her turn too late

I because she does not know there are cars behind her

T =0 =he does not bump her bike into the kerb

[ Idont know

-\'.: Next E
Test 1/2 — Item 33
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)

Overall | Trained | Comparison | Trained | Comparison

Max score 2
Mean score

Test 1 0.68
Test 2 0.64
Facility

Test 1 34
Test 2 32
Discrimination

Test 1 0.26
Test 2 0.30
IRT Slope 0.35
Domain Road position

Trained Comparison

Common item v

Test 1 - overall: 27% obtained 1 mark; 20% obtained 2 marks

Not
otes Test 2 - overall: 30% obtained 1 mark; 17% obtained 2 marks
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Evidence for
Excellence in
Education

4

Look at this photo of Eva turning right at a junction.

Who goes first?

Please choose gcne answer.
€ Eva
 the black car
€ the white van
© the fastest vehicle
€ |don't know

Test 1 — Iltem 34
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score
Mean score
Facility
Discrimination
IRT Slope
Domain Rights of way
Common item x
Notes Item removed due to poor functioning.
Research into the impact of Bikeability training on children’s ability to perceive and appropriately |57
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Evidence for
Excellence in
Education

@

What must Sam do before stopping his bike?
Please choose one answer.

€ ride up on the pavement
* ook behind

€ signal his intention to stop

© start to slow down
€ ldon't know

Test 1 — Item 35

Max score

Mean score

Facility

Discrimination
IRT Slope

Domain

Observation

Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Common item x

Notes

58
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Evidence for
Excellence in
Education

@G>

Look at Sam's bike.

Please choose three answers.

I~ pedals

I brakes

I =addle

T chain

I air

I wheels

I handiebars

I frame

Which parts of his bike should Sam check before every ride?

Test 2 — Iltem 36

Phase 1
(Baseline)

Phase 2
(Post-training - June)

Phase 3
(Post-training —
September)

Trained

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain

Comparison

Trained | Comparison

Trained Comparison

Common item x

Notes Overall: 55% obtained 1 mark; 22% obtained 2 marks

Research into the impact of Bikeability training on children’s ability to perceive and appropriately

respond to hazards when cycling on the road: Appendices
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Evidence for
Excellence in
Education

Where on the road should Eva always put her bike to start a ride?

Please choose one answer.
€ by the kerb
£ in a zpace between a row of park cars
€ where she can =22 and be zeen

£ in the middle of the road =0 she can be 2sen

€ |don't know
C: 40 et | p
Test 2 — Item 37
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score
Mean score
Facility
Discrimination
IRT Slope
Domain Road position

Common item x

Notes Item removed due to poor functioning.

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Sam knowws he must look before putting his bike on the road.
Click on the photo that shows Sam looking in the correct place.

Slszse choose ooe BnEwer

Test 2 — Item 38

Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)

Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain Observation

Common item x

Notes

Research into the impact of Bikeability training on children’s ability to perceive and appropriately

respond to hazards when cycling on the road: Appendices 61



Evidence for
Excellence in
Education

Ge

Should Sam to put his bike on the road now?

Please choose gne answer.

€ yez —there iz room for the riders and van to pass him

© yes —if he iz quick he can get out in front of the riders and van
© no — he =hould wait until the riders and van have passed

© no — he should wait until the read is completely clear

€ ldon't know

¢ [voxt| »
Test 2 — Item 39
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain Observation

Common item x

Notes Item removed due to poor functioning.

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

&2

Here are Sam and Ben cycling on the same road.

Who is in the best road position?
Please choose one answer.

€ neither - they =hould ride on the pavement to keep out of the way of drivers
€ neither - they =hould ride nearer to the parked cars =o drivers can get past
€ Sam - because he is letting drivers have room to pass him

€ Ben — because there is not enough reom for drivers to pass him

€ |don't know

Test 2 — Iltem 40

Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)

Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain Road position

Common item x

Notes

Research into the impact of Bikeability training on children’s ability to perceive and appropriately : 63
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Evidence for
Excellence in
Education

4=

Sam has stopped behind a parked car.
A car is coming towards him.
Vihat should he do next?

Please choose gne answer.

€ move hiz bike to the side of the road

© wait until the car pas=zes before moving off

€ ride between the parked car and the moving car
€ get off hiz bike and walk

© |dont know

@¥O B
| W ™ | " J

Test 2 — Item 41

Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)

Max score

Mean score

Facility

Discrimination

IRT Slope
Domain Rights of way

Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Common item x

Notes

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

@@

Look at this film and watch where Sam is riding on the road. Afterwards, you will be asked a question about it.

When you are ready to answer a question about this film, please click on 'next',

S

>

I to stop carz o

I” because he c

[ | don't know

Evidence for
Excellence in
Education

Why is Sam riding in the middle of the lane?

Please choose hwo answers,

I =0 he iz ready to crozs the road if he wantz to
vertaking him where thers i= not enough room

an go faster in the middle of the lans

" to keep clear of the side roads in caze cars come out
" he has forgotten that he =hould be riding at the side of the road

1
-

Test 2 — Iltem 42

Phase 1
(Baseline)

Phase 2
(Post-training - June)

Phase 3
(Post-training —
September)

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain

Road position

Overall | Trained | Comparison

Trained | Comparison

Trained Comparison

Common item

x

Notes

Overall: 34% obtained 1 mark; 11% obtained 2 marks

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

g

Look at this photo.

What does this sign mean?

Please choose one answer.

€ warning: get off your bike
€ warning: cyclists ahead

€ warning: no cycling allewed
€ warning: cyclists only

© |dont know

respond to hazards when cycling on the road: Appendices

Test 2 — Item 43
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score 1
Mean score 0.53
Facility 53
Discrimination 0.09
IRT Slope -
Domain Rights of way
Common item x
Notes Item removed due to poor functioning.
66 Research into the impact of Bikeability training on children’s ability to perceive and appropriately




Evidence for
Excellence in
Education

G

Ben is about to cycle straight on past a side road.

What potential hazard can you see in this photo?
Please choose gne answer.

€ the white car could be turning into the side road
 the white car could be going straight ahead

© the white car could park at the side of the road

€ the white car could be being followed by another car
€ |dont know

Test 2 — Iltem 44

Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)

Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain Observation

Common item x

Notes

Research into the impact of Bikeability training on children’s ability to perceive and appropriately » 67
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G

Evidence for
Excellence in
Education

Watch Sam's road position as he rides past this side road.

When you are ready to answer a question about this film, please click on 'next’,

Why?

&=

Sam was not in the best road position for passing the side road.

I Idont know

Evidence for
Excellence in
Education

Please choose bwre answers.

I he should ride along the pavement when cars are going past
I there is not really enough room for the cars to pass him

I he should ride along the side road line markings

T a car may come out of the side road

™ a car may have tried to turn info the side road behind him

Test 2 — Iltem 45

Phase 1 Phase 2
(Baseline) (Post-training - June)

Phase 3
(Post-training —
September)

Overall | Trained | Comparison | Trained | Comparison

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain

Road position

Trained Comparison

Common item

x

Notes

Overall: 22% obtained 1 mark; 8% obtained 2 marks
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Evidence for
Excellence in
Education

G5

Which of these signs means that Sam and Eva should not cycle here?

Choose as many answers as you need.
u] > l (u . o l r -I
uf | - :

Test 2 — Item 46

Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)

Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain Rights of way

Common item x

Notes Overall: 46% obtained 1 mark; 6% obtained 2 marks

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

4

Watch this film and look out for the hazards that Sam has to deal with. Afterwards, you will be asked a question about it.

When you are ready to answer a question about this film, please click on 'next'.

Evidence for
Excellence in
Education

7

What made Sam slow down or change direction?

Please choose three answers.

© carz

I pedestrianz
I cyclizts

I narrow road

I road =signs

I a manhole cover
I Idon't know

Test 2 — Item 47

Phase 1 Phase 2
(Baseline) (Post-training - June)

Phase 3
(Post-training —
September)

Overall | Trained | Comparison | Trained | Comparison

Max score

Mean score

Facility

Discrimination
IRT Slope
Domain Observation

Trained Comparison

Common item x

Notes Overall: 53% obtained 1 mark; 24% obtained 2 marks

70 respond to hazards when cycling on the road: Appendices

Research into the impact of Bikeability training on children’s ability to perceive and appropriately



Evidence for
Excellence in
Education

Sam wants to turn right at a Give Way sign.
He can see a car approaching from the right.
What should he do?

Please choose one answer.

' make his turn without stopping or zlowing down
' =ignal and then make his turn a= quickly a= possible

€ =top and wait until the car has passed before making his turn

' get off hiz bike and walk around the corner
€ | don't know

Test 2 — Iltem 48

Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)

Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain Rights of way

Common item x

Notes

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

G

Eva is at a junction and wants to go straight on.
5She has looked and there is no one behind her.

What should Eva do next?

Please choose gne answer.
* look behind
€ =ignal

€ ook left and right

© move to the side of the road

€ |don't know
Test 2 — Item 49
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score
Mean score
Facility
Discrimination
IRT Slope
Domain Observation

Common item x

Notes

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Eva is approaching a junction to turn left.
She looks behind and sees a car following her.

What should she do next?

Please choose one answer.

€ change her road position

€ =top her bike and let the car go past
€ =ignal which way she wil turn

€ race the car to the junction

© ldon't know

Test 2 — Item 50

Phase 1
(Baseline)

Phase 2
(Post-training - June)

Phase 3
(Post-training —
September)

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain Communication

Overall | Trained | Comparison

Trained | Comparison

Trained Comparison

Common item x

Notes

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

g

Eva is approaching a junction and wants to turn right.
She looks ahead and sees a car and rider approaching.

What should she do next?

Please choose gne answer.

© continue to the junction

€ change her road position

© =top her bike and let the car go past
 =ignal which way =he wil turn

€ |dont know

Test 2 — Item 51
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score
Mean score
Facility
Discrimination
IRT Slope
Domain Communication

Common item x

Notes
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@

Watch this film of a rider turning left ata T junction. Afterwards, you will be asked a question about it.

Evidence for
Excellence in
Education

When you are ready to answer a question about this film, please click on 'next'.

@

Sam sees this rider turning left. Sam also wants to turn left.
What should Sam do next?

Evidence for
Excellence in
Education

Please choose gne answer.

© do exactly as the rider in front did
 =ignal that he wants to turn left

© look behind for close following traffic

 get off hi= bike and use the pavement
€ |don't know

Test 2 — Iltem 52

Phase 1
(Baseline)

Phase 2
(Post-training - June)

Phase 3
(Post-training —
September)

Overall | Trained

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain

Observation

Comparison

Trained | Comparison

Trained Comparison

Common item

x

Notes

Item removed due to poor functioning.

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

ey

Why does Sam need to signal to other road users?

Please choose bwo answers.

1 =0 they know what he iz going to do
I =0 they know that he iz a friendly rider
T =0 they give him enough space

I =0 they can get out of his way

T 2o they can go round the other side of him

I | dont know
(97 U
Test 2 — Item 53
Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score
Mean score
Facility
Discrimination
IRT Slope
Domain Communication

Common item x

Notes Overall: 34% obtained 1 mark; 32% obtained 2 marks
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Evidence for
Excellence in
Education

&z

Think about what Sam needs to do when he is riding through junctions.

Click gne answer in each row to answer these questions.

always sometimes
Does Sam need to signal befors turning right? n s
Does Sam need io look behind before he signals? T el
Does Sam need to look behind when he iz stopping? i L}
Does Sam need to signal before turning left? () sl

i
v |

Test 2 — Iltem 54

Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison

Max score

Mean score

Facility

Discrimination

IRT Slope

Domain Observation & Communication

Common item x

Notes Overall: 8% obtained 1 mark; 18% obtained 2 marks

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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Evidence for
Excellence in
Education

4

Sam has arrived at the park.

Please choose gne answer.

€ put on his brakes
 decide on hiz road position
 look behind

 =ignal
€ |don't know

What must Sam do before moving to the left to stop?

Test 2 — Item 55

Phase 1 Phase 2 Phase 3
(Baseline) (Post-training - June) (Post-training —
September)
Overall | Trained | Comparison | Trained | Comparison Trained Comparison
Max score
Mean score
Facility
Discrimination
IRT Slope
Domain Observation

Common item x

Notes
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E.2 Further analysis

The following tables give a more detailed presentation of the statistical analysis
conducted to compare the outcome differences between the trained and comparison
groups. The tables present the coefficients from the multilevel models, as well as the
standard errors and 95 per cent confidence intervals of the coefficients. In addition,
the intra-cluster correlation is presented, which shows how much variation is between
schools rather than between pupils.

The ‘pupil-level standard deviation’ is the pupil-level standard deviation at phase 1
from a multilevel model with no covariates. The effect size is defined as the
coefficient on the trained group indicator variable divided by the pupil-level standard
deviation.

. . Standard Confidence p-
. Coefficient .
Variable error interval value

Dependent = Hazard perception and appropriate response ability (phase 2)

Intercept 5.63 8.16 -104-216 0.49
Trained group 28.30 2.89 22.6-34.0 0.00
r'eiizrgsze;gﬁi‘t’;i‘(’ghzr‘sde a1F)’pr°p”ate 0.96 008  0.8-11  0.00
Number of pupils 142

Intra-cluster correlation 0.17

Pupil-level standard deviation 17.91

Standardised effect size 1.58 0.16

Variable Coefficient Stangrar;?f Conif;(::pvcaﬁ vallf(;

Dependent = Hazard perception and appropriate response ability (phase 3)

Intercept 28.82 9.66 9.9-47.8 0.00
Trained group 28.72 3.29 22.3-35.2 0.00
Hazard percg_ption and appropriate 0.71 0.09 05-0.9 0.00
response ability (phase 1)
Number of pupils 154
Intra-cluster correlation 0.17
Pupil-level standard deviation (no

) 17.91
covariates)
Standardised effect size 1.60 0.18

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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. Standard Confidence p-

Variable Coefficient error interval value
Dependent = Observation sub-domain (phase 2)

Intercept 0.23 0.05 0.1-0.3 0.00
Trained group 0.17 0.06 0.1-0.3 0.03
Observation sub-domain (phase 1) 0.45 0.09 0.3-0.6 0.00
Number of pupils 142

Intra-cluster correlation 0.10

Pupil-level standard deviation 0.16

Standardised effect size 1.05 0.34

Variable Coefficient Stan:r?':)(: Conif::::"vcael vallf:
Dependent = Observation sub-domain (phase 3)

Intercept 0.18 0.04 0.1-0.3 0.00
Trained group 0.17 0.03 0.1-0.2 0.00
Observation sub-domain (phase 1) 0.60 0.10 04-0.8 0.00
Number of pupils 154

Intra-cluster correlation 0.10

Pupil-level standard deviation 0.16

Standardised effect size 1.07 0.18
80 Research into the impact of Bikeability training on children’s ability to perceive and appropriately
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. . Standard Confidence p-
Variable Coefficient error interval value
Dependent = Communication sub-domain (phase 2)
Intercept 0.11 0.04 0.0-0.2 0.02
Trained group 0.13 0.03 0.1-0.2 0.01
g)%rgsrg“{‘)icaﬁ"“ sub-domain 0.69 041  05-09  0.00
Number of pupils 142
Intra-cluster correlation 0.07
Pupil-level standard deviation 0.17
Standardised effect size 0.77 0.20
Variable Coefficient Stan:r?':)?' Conif;(:eepvcael vallft;
Dependent = Communication sub-domain (phase 3)
Intercept 0.18 0.05 0.1-0.3 0.00
Trained group 0.13 0.04 0.0-0.2 0.02
&%r:s”;“;‘)ica“"” sub-domain 0.46 011 03-07 0.00
Number of pupils 154
Intra-cluster correlation 0.07
Pupil-level standard deviation 0.17
Standardised effect size 0.75 0.25
Research into the impact of Bikeability training on children’s ability to perceive and appropriately 81
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. Standard Confidence p-
Variable Coefficient error interval value
Dependent = Road position sub-domain (phase 2)
Intercept 0.22 0.05 0.1-0.3 0.00
Trained group 0.22 0.06 0.1-0.3 0.02
(F:;ZOS'S?‘;"“O” sub-domain 0.23 041  0.0-04 004
Number of pupils 142
Intra-cluster correlation 0.06
Pupil-level standard deviation 0.16
Standardised effect size 1.39 0.40
Variable Coefficient Stangr?:: Conif:!(::pvcael vallf(;
Dependent = Road position sub-domain (phase 3)
Intercept 0.15 0.04 0.1-0.2 0.00
Trained group 0.24 0.04 0.2-0.3 0.00
(F:;ZOS'S?‘;"“O” sub-domain 0.14 041  -01-03 0.21
Number of pupils 154
Intra-cluster correlation 0.06
Pupil-level standard deviation 0.16
Standardised effect size 1.54 0.27
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. Standard Confidence p-
Variable Coefficient error interval value
Dependent = Priorities sub-domain (phase 2)
Intercept 0.16 0.04 0.1-0.2 0.00
Trained group 0.24 0.04 0.2-0.3 0.00
Priorities sub-domain (phase 1) 0.41 0.09 0.2-0.6 0.00
Number of pupils 142
Intra-cluster correlation 0.10
Pupil-level standard deviation 0.20
Standardised effect size 1.21 0.18
Variable Coefficient Stangrar:)?' Conif:::pvcaﬁ vallf(;
Dependent = Road position sub-domain (phase 3)
Intercept 0.26 0.04 0.2-0.3 0.00
Trained group 0.20 0.03 0.1-0.3 0.00
Z?:ig??t'o” sub-domain 0.15 0.09  00-03 0.09
Number of pupils 154
Intra-cluster correlation 0.10
Pupil-level standard deviation 0.20
Standardised effect size 1.02 0.18
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. Standard Confidence p-
Variable Coefficient error interval value
Dependent = Cycling confidence (phase 3)
Intercept 1.90 0.22 1.5-23 0.00
Trained group 0.47 0.1 0.3-0.7 0.00
Cycling confidence (phase 1) 0.37 0.07 0.2-0.5 0.00
Number of pupils 152
Intra-cluster correlation 0.07
Pupil-level standard deviation 0.88
Standardised effect size 0.53 0.12
Variable Coefficient Stangrar::' Conif:::::lvcaﬁ vallf(;
Dependent = Cycling enjoyment (phase 3)
Intercept 2.01 0.32 14-26 0.00
Trained group 0.19 0.12 -01-04 0.16
Cycling enjoyment (phase 1) 0.52 0.07 04-0.7 0.00
Number of pupils 141
Intra-cluster correlation 0.02
Pupil-level standard deviation 0.96
Standardised effect size 0.20 0.13
Variable Coefficient Stan:r?;? Conif;(:ee:‘vcael vallf(;
Dependent = Cycling frequency (phase 3)
Intercept 1.13 0.27 06-17 0.00
Trained group -0.02 0.19 -04-04 0.91
Cycling frequency (phase 1) 0.62 0.07 05-0.8 0.00
Number of pupils 149
Intra-cluster correlation 0.04
Pupil-level standard deviation 135
(no covariates)
Standardised effect size -0.02 0.14
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P-values relating to the correlation between on-screen quiz and practical

assessment scores (Table 3.9)

Phase 2 Phase 3

Domain Correlation p-value Correlation p-value
Observation 0.48 0.00 0.28 0.03
Communication 0.28 0.06 0.29 0.02
Road position 0.22 0.14 0.24 0.06
Priorities 0.40 0.01 0.02 0.91
Overall 0.40 0.01 0.35 0.01
Number of pupils 48 60
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E.3 Statistics glossary

Correlation

The correlation between two variables describes the extent to which they vary
together. Two variables have a high correlation where if one is high the other is
consistently high (or low if negatively correlated) and if it is low then the other is
consistently low (or high if negatively correlated).

The correlation coefficient is a measure of correlation that varies between -1 and +1,
where -1 indicates perfect negative correlation (when one is high the other is low,
and vice versa) and where +1 indicates perfect positive correlation (when one is high
the other is high, and vice versa).

Confidence intervals

Confidence intervals provide the range of values that has a 95 per cent probability of
including the true effect size. The width of the confidence interval indicates the
confidence we can place in a finding: the wider the interval, the less confidence we
can have. If we repeated the research 100 times we would expect different answers
each time, but the 95 per cent confidence interval gives a range within which we
would expect the true answer to be, in around 95 of the confidence intervals.

If the confidence interval includes a certain value (for example, if it includes zero)
then we cannot be confident that the true value is different from that and therefore it
is likely that our estimate is simply down to chance.

Discrimination index

The discrimination index gives information about how well an item discriminates
between those with high and low hazard perception and appropriate response ability.
A value of 0.30 or above is normally taken as acceptable. In classical test theory
(CTT) the discrimination index is most informative about items which have a facility of
about 50 per cent; it is less informative about notably easy or hard items. As a rule of
thumb, effective items are expected to have discrimination measures of 0.3 to 0.4 or
above.

Effect size

Effect size is a way of quantifying the size of the difference between two groups. It
can be applied to any measured outcome in education or social science. It is
particularly valuable for quantifying the effectiveness of a particular intervention,
relative to some comparison, because it is standardised. It is calculated by dividing
the difference between the scores for the intervention group and the control group by
the standard deviation of the underlying variable. Formally:

Effect size =

Average outcome in intervention group - Average outcome in control group
Standard deviation of outcome variable
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N This is a normal

distribution curve.

Normal distribution

- Mean=0

Above 0 = 50%
7 -1to +1 =68%
-2to +2 =95%

4 -2 0 2 4

Test scores typically have a distribution that takes roughly
the shape of the normal distribution (pictured above). In a
normal distribution 50 per cent of pupils are above the
average and 50 per cent are below the average. The
standard deviation measures the typical spread of the
data: in a normal distribution 68 per cent of pupils are
between one standard deviation of the average and 95 per
cent of pupils are within 2 standard deviations.

Effect size = 1 Above 0 = 50%
1 Above 0 = 84%

4 -2 0 2 4

An effect size is a measure of how much the outcome
measure has changed, given how much it varied to start
with. It is measured in standard deviations, which is the
measure of spread. Pictured above is an effect size of 1:
the effect is to increase the proportion of pupils that were
above the average from 50 per cent to 84 per cent .

A guide to effect sizes and their associated description is provided below.

Effect size from ... ... to Description
-0.01 0.01 Very low or no effect
0.02 0.18 Low
0.19 0.44 Moderate
0.45 0.69 High
0.70 >1.0 Very high

Standard deviation = 1

Research into the impact of Bikeability training on children’s ability to perceive and appropriately
respond to hazards when cycling on the road: Appendices

87



While the effect size is useful for comparing between different interventions (e.g. 5
marks on one test might be different to 5 marks on another test) it is always important
to understand the effect size in the context of the intervention. Effect sizes for
educational interventions — e.g. a new way of teaching reading or maths — are usually
relatively low, at around 0.2 at best, because the underlying level of knowledge is
quite high. However, the literature on the impact of cycle training on hazard
perception and other cycling outcomes tends to show larger effect sizes because the
existing knowledge among school children is relatively low.

Facility

The facility of a dichotomous item is defined as the percentage of the sample
attempting the test who achieve the maximum score of 1 on the item (i.e. get it right).
In defining the facility of an item all missing responses are treated as incorrect thus
ensuring that the percentage is of everyone attempting the test.

The facility of a multiple mark item is calculated here as the average score on the
item as a percentage of the maximum item score. Missing responses are again
treated as incorrect.

Item Response Theory (IRT)

Item Response Theory (IRT) models the relationships between pupils’ ability and a
set of test questions (items). IRT looks at the relationship between test and item
scores based on assumptions concerning the mathematical relationship between
abilities and item responses — it models the response of a pupil’s given ability to each
item in the test. The advantages of IRT include being able to:

e calculate how a test will work for different groups of items
e calibrate scores on different tests of different difficulty against one another.

In the following figure, the horizontal axis represents pupils’ ability and the vertical
axis represents the probability of a correct response to one test item. The s-shaped
curve, then, shows the probabilities of a correct response for students with different
ability levels.
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The slope of the curve helps to determine the usefulness of the item — if a slope is
less than 0.4, it is considered ‘uninformative’, i.e. the item does not tell us much
about the pupils’ ability. A slope of 0.4-0.6 is classified as ‘acceptable’, 0.6-0.8 as
‘fair’, 0.8-1.2 as ‘good’ and more than 1.2 as ‘very good’. The item represented above
has a slope of 1.3.

Multilevel regression modelling

Multilevel modelling is a development of a common statistical technique known as
‘regression analysis’. It explores the relationship between a measure of interest
(‘dependent variable’) and the values of one or more related measures. For example,
we may wish to predict average test performance given some background factors,
such as performance on a previous test or pupil characteristics (sometimes called
‘independent variables’).

Multilevel modelling takes account of data which is grouped into similar clusters at
different levels, such as individual pupils grouped within schools. Incorporating this
hierarchical structure into our analysis improves the accuracy of its findings, and
avoids drawing false or misleading conclusions from the data.

Statistical significance

Statistical significance is a test of whether or not an effect is likely to be due simply to
chance. Significance is conventionally tested at the 5 per cent level of confidence: if
we repeated the research 100 times we would expect different answers each time,
but the 95 per cent confidence interval gives a range within which we would expect
the true answer to be, in around 95 of the confidence intervals. Conversely, we would
expect the true answer to be outside the 95 confidence interval in around 5 out of the
100 confidence intervals. If the confidence interval includes a certain value (for
example, if it includes zero) then we cannot be confident that the true value is
different from that and therefore it is likely that our estimate is simply due to chance.
In that case the effect is said to be not statistically significant.
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