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Main points
The following annex is an experimental and exploratory analysis of the journeys
of teenagers through the social care system.
The findings should be interpreted as an illustration of the opportunities that
longitudinal analysis presents to understanding the journeys that children take
and their experiences through the children’s social care system. It is likely that
further research and refinement of the methodology used in this report would
provide new avenues for understanding, given the richness of the longitudinal
data available.
We focused exclusively on two birth cohorts: children born in 2000 and 2001,
who went from the age of 12 to 16 during the period covered by our data.
The main findings are:
● the majority of teenagers that the system is in contact with experience
minimal contact with the system. They make up 73% of all teenagers the
system has contact with, and their characteristics, needs and
circumstances are diverse. These children tend to achieve the highest
Attainment 8 results of all groups identified in this research
● the second largest cluster of teenagers are those who appear to
experience escalating risk. These children make up 11% of the sample
and they are more likely to experience harms outside the home. They
make the least educational progress between Key Stage 2 and Key
Stage 4
● there is a group of children who appear to experience de-escalation of
risk. They tend to spend a lot of time on children in need or child
protection plans when they are 12 and 13, but those interventions taper
off in later adolescence. They achieve the best Attainment 8 scores after
the minimal contact group.
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● there is a group of children who spend most of their teenage years in
long term care. They have the second highest average progress
between Key Stage 2 and Key Stage 4
● the smallest cluster of children are those who experience long term
children in need plans. This group is characterised by a high proportion
of children with special educational needs and disabilities (SEND)
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Introduction
This analysis provides an analysis of teenagers’ journeys through the children’s
social care system. To increase understanding of journeys, we present analysis
on the following themes:
● section 1 (overview of journey types) explores types of teenagers’
journeys and the features of those journeys
● sections 2, 3, 4, and 5 look at the characteristics, needs and outcomes
of children in each journey type

Data, definitions, and methodology
Children’s social care definitions
•

•

•

•

•
•

Referral (REF): a request for services to be provided by children’s social
care. This is in respect of a case where the child is not previously known
to the local authority, or where the case was previously open but is now
closed. New information about a child who is already an open case does
not constitute a referral for the purposes of the children in need census.
Recording practices vary between local authorities. This includes
children who were referred to children’s social care services even if no
further action was taken (NFA).
Assessment (ASSESS): an assessment is carried out when a child is
referred to children’s social care to determine if the child is in need of
children’s social care services. These services can include, for example,
family support, leaving care support, adoption support or disabled
children’s services (including social care, education, and health
provision). An assessment should be completed within 45 days working
days of a referral.
Child in need plan (CINP): a child who needs services to achieve a
reasonable level of health or development. The local authority is
responsible for determining what services should be provided. Whilst the
existing data collections do not include information on children in need
plans, we assumed that any cases open to children’s social care
services which lasted longer than 30 days and did not subsequently
close as a “no further action”, were children in need plans.
Section 47 enquiry (s47): if a local authority identifies there is reasonable
cause to suspect the child is suffering, or is likely to suffer significant
harm, it will carry out an assessment under section 47 of the Children
Act 1989 to determine if it needs to take steps to safeguard and promote
the welfare of the child.
Child protection plan (CPP): support for a child where there is
reasonable suspicion that child is suffering, or likely to suffer, significant
harm.
Looked after children (LAC): under the Children Act 1989, a child is
looked after by a local authority if they fall into one of the following:
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o is provided with accommodation, for a continuous period of more
than 24 hours [Children Act 1989, section 20 and 21]
o is subject to a Care Order [Children Act 1989, Part IV]
o is subject to a Placement Order

Overview of the dataset
The longitudinal child in need dataset is a Department for Education (DfE)
resource which links datasets together from 2012/13 to 2019/20, but for the
purposes of this project, we used an earlier version of this dataset which
covered years 2012/3 to 2017/8. For each child, the dataset contains details of
referrals, child in need plans, child protection plans and episodes of being
looked after across the six years.
The unique identifier of children in this dataset was used to match to the
National Pupil Dataset – this allowed for exploration of children’s Key Stage 4
outcomes, socio-economic status (with Free School Meal eligibility as a proxy)
and Special Educational Need and Disability status.

Clustering methodology
The following factors were used in defining journeys of children through the
system:
● lengths of statutory “interventions” (children in need plans, child
protection plans and being looked after) in each year between the ages
of 12 and 16
● number of children’s social care “events” in each year between the ages
of 12 and 16. Events include number of assessments, number of
referrals flagged as “no further action”, number of section 47 inquiries
and initial child protection conferences
A data led approach – “K-means clustering” – was used to define types of
journeys based on these factors. K-means clustering is an unsupervised
learning mechanism, which is a family of machine learning tools used to
discover underlying patterns and information in the data (in this case, length of
interventions and numbers of events) without using any user defined labels.
This approach groups observations together based on how “close”
observations are to each other. “Closeness” of two cases is defined in terms of
how similar those cases are to each other across all of the variables included
in the analysis. The algorithm seeks to sort individuals into groups (or
“clusters”), such that individuals within a group are as similar to one another as
possible, and individuals in different groups are as dissimilar as possible. The
number of clusters is varied until an appropriate number is found that fits the
data reasonably well whilst being easily interpretable.
In our case, a decision was made to split the data into five clusters. Fewer than
five resulted in groups that, on qualitative inspection, were too broad to add
7

much insight to the evidence base. Each additional cluster beyond five would
increase the granularity of the analysis and potentially add further insight, but
gives progressively smaller clusters, with less power for follow up analysis, and
increases complexity and hinders our original purpose of simplifying the overall
picture. To balance interpretability of results with robustness of the model, five
clusters were selected.
Future analysis could seek to add to these findings by conducting further
clustering (for example, looking for subgroups within some of those identified
here). For validation of the clustering mechanism, please Annex B.

Limitations
This analysis is limited to descriptive statistics and should be interpreted as
correlational and not causal.
No attempt has been made to establish whether reported differences are the
consequences of journeys, children’s characteristics and circumstances or any
other factors.
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Section 1: Overview of journey types
The clustering mechanism of data on teenagers’ journeys revealed five “typical”
kinds of journeys (also referred to as groups or clusters). An exploration of the
characteristics of those journeys allowed us to name these journey types as:
1. Minimal contact: characterised by having little contact with the
children’s social care system throughout their teenage years
2. Escalating risk: characterised by little contact with the system prior to
the age of 14, with a substantial increase in activity after this point
3. De-escalating risk: characterised by a fairly large amount of contact
between the ages of 12 and 14, with much less contact between the
ages of 14 and 16
4. Long term care: characterised by spending almost the entirety of their
teenage years in care
5. Long term child in need: characterised by long periods on a child in
need plan throughout the child’s teenage years, with other kinds of
intervention relatively rare
A caution should be taken when interpreting the journeys and experiences of
children who have been clustered into any of the journey types. Even within
those categories there is substantial variation in terms of demographics,
outcomes, underlying needs, and specific experiences in the system.

1.1 Sizes of different cohorts
Figure 1 shows the proportion of children who were assigned to each of the
clusters.
● Minimum contact accounts for the majority of children captured in this
analysis and makes up 73% of the sample.
● Escalating risk is the second largest group and makes up 11% of the
sample.
● De-escalating risk is the third largest group and makes up 8% of the
sample.
● Long term care and long term child in need are relatively small cohorts
and make up 4% and 3% of the sample, respectively.
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1.2 Characteristics of journey types
Length and frequency of interventions
Figure 2 provides a visualisation of different types of journeys by the average
number of months on different types of social care interventions that children
experienced in each of the clusters.
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Figure 3 illustrates the scaled frequency of events experienced by children in
each of the clusters.

A comparison of key differences between journeys characteristics for each
group reveals that:
● the minimal contact group spends very little time as child in need/child
protection/looked after throughout the period, and other events are also
consistently rare
● the escalating risk group spends an increasing amount of time (on
average) as child in need between the ages of 12 and 16; the amount of
time on a child protection plan also increases, as does the chance of a
section 47 event
● the de-escalating risk group are defined as those where the amount of
time on a child in need plan/child protection plan falls over time, as do
the frequency of other events (such as section 47 enquiries)
● the long term care group spend a substantial portion of each year
between the ages of 12 and 16 as looked after children
● the long term child in need group spend almost the whole period on a
child in need plan; other types of intervention are rare
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Proportion of children experiencing interventions
Figure 4 provides an illustration of the proportion of children under each
cluster experiencing different types of statutory interventions.

Patterns in figure 4 mirror those in figure 2, which allows us to hypothesise that
the average length of time in each cluster in figure 2 is driven by a proportion
of children who had a particular contact or intervention rather than the length of
those interventions.
For example, whilst the average length of a child in need plan for a 13 year old
child in the escalating risk group is less than one month, figure 4 shows a very
small proportion of children that age experience the intervention, resulting in an
average of less than one month. For children aged 16 in that cohort, more than
85% have a child in need plan, which results in an average of around seven
months for children in that group.
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Section 2: Minimal contact cluster
The minimal contact group is characterised as having little contact with the
children’s social care system throughout their adolescence.

2.1 Prototypical case
This group is by far the largest, accounting for nearly three quarters of the two
birth cohorts included in the analysis.
There is no specific “prototypical” case that represents the whole group; it is
large and diverse in terms of demographics, needs and educational outcomes.
Children in this group are characterised by having very little contact with the
system between ages of 12 and 16.

2.2 Child characteristics
Gender
Figure 5 illustrates the gender split in this cohort compared to the national
average of children in Year 11 in 2018.
Figure 5
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Ethnicity
Figure 6 illustrates representation of different ethnic groups in the cluster
compared to the national average for Year 11 in 2018.

Figure 6
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Free School Meals
Figure 7 illustrates Free School Meals eligibility for children in each cluster.
Figure 7
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2.3 Needs
For analysis of children’s needs, we used a variable which corresponds to
factors identified by social workers at the end of assessment. It should be noted
that not all children have an assessment in this period, and not all of those
assessments have complete information about the factors involved. A social
workers may identify multiple factors at the end of assessment.
Figure 8 is a representation of the most common factors at the end assessment
recorded for children in this group.

Figure 8
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3.4 Outcomes
Figure 9 illustrates an average Attainment 8 score by children representing
each journey type.
Figure 9

This shows that children with minimal contact have the highest average
Attainment 8 scores among all clusters.
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Section 3: Escalating risk cluster
This journey is characterised by little contact with the system prior to the age of
14, with a substantial increase in activity after this point.

3.1 Prototypical case
To aid comprehension of the results of this analysis, for each of the cohorts we
created a prototypical case of a child experiencing a particular journey type.
Caution should be taken in interpreting the prototypical cases – these do not
necessarily represent the majority of the cluster. Instead, prototypical cases
represent the essential characteristics for that cluster, i.e. the case that
showcases the characteristics that most clearly differentiate this group from the
other journey types.
A prototypical case in the escalating risk cluster would be:
● a White, economically disadvantaged girl without a Special Educational
Needs status with below average Key Stage 2 performance
● relatively unlikely to have any referrals until age 14 or 15, with more
contact with the system in later adolescence
● increasingly likely to be referred for serious harm (s47) during this period:
one section 47 referral for every four children in this group at age 15
● at ages 15 and 16, she spends around half the year on a child in need
plan, and may well have a child protection plan
● when assessed, factors identified are more likely (compared to children
with other journeys) to relate to child sexual exploitation, child mental
health, drug misuse and socially unacceptable behaviour
● she does very poorly at Key Stage 4, making much less progress than
other children with similar prior attainment – less progress, in fact, than
any other CSC contact cluster – and achieves Attainment 8 results less
than half of the national average score.
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3.2 Child characteristics
Gender
Figure 10 illustrates representation of girls in each cluster compared to the
national average in Year 11 in 2018.
Figure 10

Escalating risk cluster has the highest over-representation of girls among all
groups.

19

Ethnicity
Figure 11 is an illustration of different ethnic groups in this cluster in comparison
to the national average of children in Year 11 in 2018.
Figure 11

This shows that children from the White, Mixed ethnicity and Black ethnic
groups are over-represented in this cohort.
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3.3 Needs
Figure 12 shows factors identified at the end of assessment for this cluster
with the highest over-representation score. Over-representation has been
calculated by comparing the proportion of all assessment with a specific factor
identified at the end for this cohort compared to all assessments in this
sample.
Figure 12

Whilst mental health concerns about the health of the child are the most
represented factor for this cohort, it should be noted that several of the overrepresented factors related to harms outside the home (such as socially
unacceptable behaviour and child sexual exploitation).
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3.4 Outcomes
Figure 13 shows average Progress 8 scores by journey types.
Figure 13

Escalating risk cluster is characterised by having the worst progress made
between Key Stage 2 and Key Stage 4 across all clusters, despite having about
average Attainment 8 for children in the sample. This suggests children in this
cluster significantly underperform compared to other children with similar prior
attainment.
Given a high proportion of these children are in contact with the system in their
Key Stage 4 year, this finding appears to be consistent with the DfE analysis
that shows having contact with the social care system in an exam year was
associated with lower likelihood of pupils achieving a strong pass in English
and maths after controlling for other characteristics (Department for Education,
2019).
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Section 4: De-escalating risk cluster
This journey typically involves a fairly large amount of contact between the ages
of 12 and 14, with much less intervention between the ages of 14 and 16.

4.1 Prototypical case
A prototypical case following this journey would be:
● a disadvantaged White boy without an identified Special Educational
Needs status
● was referred to children’s social care at aged 12 or 13, usually for
reasons relating to their parent/carer, such as some combination of
neglect, parental mental health and/or alcohol misuse, emotional abuse,
and their parent being the victim of domestic violence
● he typically spends a substantial amount of time on a child in need plan
aged 12 and 13, with a sizeable minority receiving child protection plans
● support then tapers off over the following years, and contact with the
system by age 16 is rare
● the child does less well at Key Stage 4 than the national average, but
better than any other group with significant children’s social care contact

4.2 Child characteristics
Gender
As per Figure 14, boys are over-represented in this group.
Figure 14
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Ethnicity
Figure 15 is an illustration of different ethnic groups in this cluster in comparison
to the national average of children in Year 11 in 2018.
Figure 15

Children from the White and Mixed ethnic groups are over-represented in this
group.
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4.3 Needs
Figure 16 shows factors identified at the end of assessment for this cluster with
the highest over-representation score.
Figure 16

The plot above shows that four of the five most over-represented factors for this
group relate either to neglect, or to issues affecting the child’s parent or carer.
Whilst further research is needed, one of the hypotheses is that these kinds of
factors become less of a concern to social workers as a teenager gets older
and potentially becomes more independent from their parent/carer.
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4.4 Outcomes
Figures 17 and 18 show that whilst these children’s average Progress 8
scores are middlemost compared to all clusters, they have the second highest
Attainment 8 score (after minimum contact cluster).
Figure 17

Figure 18
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Section 5. Long term care cluster
This fairly distinct group is characterised by typically spending almost the
entirety of their teenage years in care.

5.1 Prototypical case
A prototypical case in this group:
•
a boy from the White or Mixed ethnic group, with a 50% chance of
having a Special Educational Needs status recorded in Year 11
•
frequently referred around the age of 12
•
when assessed, he is more likely than average to be judged at risk
of harm due to going/being missing. Emotional abuse, neglect, and
socially unacceptable behaviour are also more common in this group
relative to the other clusters
•
he spends most months between the ages of 12 and 16 in care
•
he performs poorly at Key Stage 4 – the second worst in terms of
Attainment 8 compared with the other journey groups
•
however, his progress between Key Stage 2 and Key Stage 4 is
actually better than any of the other groups with significant children’s
social care contact

5.2 Child characteristics
Gender
Figure 19 shows boys are significantly over-represented in this group, the
second highest over-representation score among the clusters compared to
children in Year 11 in 2018.
Figure 19
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Ethnicity
Figure 20 shows representation of different ethnic groups for this cluster
compared to all children in Year 11 in 2018.
Figure 20

White children are the most over-represented group in this cluster and children
from the Mixed ethnicity group are more over-represented in this group than
any other ethnic group. Whilst children from the Asian ethnic group are underrepresented in all clusters, they are most under-represented in this cluster.
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5.3 Needs
Figure 21 shows factors identified at the end of assessment for this cluster with
the highest over-representation score for this cluster.
Figure 21

Missing is the most over-represented factor for this group – given the
prevalence of children in care in this cohort, a possible explanation is that this
relates to episodes of these children missing from the care placement itself.
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5.4 Outcomes
Figure 22 shows this group achieves the second highest average progress
score in the sample. This is consistent with the wider literature which shows
that long term care has a protective effect on educational outcomes (Sebba et
al., 2015).
Figure 22
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Section 6. Long term child in need cluster
This journey typically involves long periods on a child in need plan throughout
the child’s teenage years, with other kinds of intervention relatively rare.

6.1 Prototypical case
Prototypical case on this journey:
•
a Black, economically disadvantaged boy with Special Educational
Needs status
•
very likely to be in the bottom attainment band at Key Stage2
•
first adolescent referral likely to be early, aged 12 or 13, with factors
at assessment disproportionately likely to relate to his learning or
physical disability (although also fairly often relate to his
parent/carer’s disability or mental health)
•
typically spends the rest of his teenage years with a child in need
plan, and is unlikely to receive other kinds of support from the social
care system
•
performs very poorly at Key Stage 4, in terms of attainment and
progress

6.2 Child characteristics
Gender
As per figure 23, boys are substantially over-represented in this journey
group, more so than for any of the other groups. More than 60% of the
children in the long term child in need group are male.
Figure 23
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Ethnicity
Figure 24 shows representation of different ethnic groups for this cluster
compared to all children in Year 11 in 2018.
Figure 24

Children from the Black ethnic groups are significantly over-represented in this
cluster, more than in any other group compared to the national average of
children in Year 11 in 2018.
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Special Educational Needs (SEND)
Figure 25 shows the proportion of children with a SEND status in Key Stage 4
by cluster.
Figure 25

Just over 75% of this cluster are recorded as having SEND when they take their
exams – the highest proportion among all groups.
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6.3 Needs
Figure 26 shows factors identified at the end of assessment for this cluster with
the highest over-representation score for this cluster.
Figure 26

This shows that factors related to child’s learning and physical disabilities are
overwhelmingly over-represented in this group, as well as factors related to
disabilities and illnesses of the child’s parents or carers.

6.4 Outcomes
As per figures 27 and 28, children in this cluster have the lowest average
Attainment 8 and the second lowest Progress 8 score – this likely reflects the
large proportion of children with a Special Educational Needs status in this
cluster.

34

Figure 27

Figure 28
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Annex A. Additional findings
Does the length of interventions change over time?
Figure 29 represents the average length of contact with children’s social care
for those who did have a given form of contact in each year.
Figure 29

Caution should be taken due to small numbers involved, especially in relation
to children being looked after, which should be ignored for all clusters except
the long term care cluster and child protection plans which should be ignored
for the minimal contact cluster.
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What does prior attainment for those children look
like?
Figure 30 illustrates prior attainment scores as measured by Key Stage 2.
Figure 30

Distributions for the escalating risk, minimal contact and de-escalating risk
clusters are fairly similar, with band 2 being the most common. Long term
clusters are somewhat unusual, as they have the highest proportion of children
from the top prior attainment band out of all of these groups, and also the
second-highest proportion in the lowest band.
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Annex B. Model validation
To assess the quality of the clustering model, we created silhouette scores for
each cluster. This measure uses compactness of individual clusters and
separation among clusters to measure an overall representative score of how
well the algorithm has performed.
A silhouette score close to 1 means that the clusters are very dense and well
separated from other clusters. A score close to 0 means that clusters are
overlapping. A score close to -1 means that the data might have been assigned
to the wrong cluster.
Figure 31 provides silhouette scores by cluster.
Figure 31
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