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Project impact



Project impact summary

1. Applied Al to improve efficiency and efficacy in the EHCP process.

- Consistent assessment grading, data collection and data storage

- Automated synthesis and recommendation

« Creation of pupil progress feedback loops (continuous system recommendation improvement)

2. Targeting 25%+ time saving on process implies

- Equivalent to reducing a 26 week process by 7+ weeks to 19 weeks.

3. Easy transition to new workflow



Value quantification (England)

1. Potential £63m annual saving

- Based on estimated £253m national spend (25% time saving)

- Benefits from process consistency and follow on support package efficacy not quantified

2. Benefits realisation:
- Alpha phase: feasibility & prototype
- Beta phase: 1-3 local authorities over 6 months

* National roll-out



Alpha & beyond: high level project & commercial plan

1. Alphaphase

« 3 months, cost: £0.1m, outcomes: prototype, analytics, business case, plan

2. Betaphase
+ 6 months, cost £1.4m, outcomes: completed pilots across 1-2 local authorities, large scale data ingest/ algo
training, benefits realisation, commercial plan, production ready system
3. Live phase

- System roll-out, operation and further development
» Current cost of assessment £5,000+, target saving £1,350+

« Cost per pupil model: £250 per pupil set-up, then £50 per pupil / year



Assessment cost breakdown

Typical new case EHCP process costs £5,000+

Average Full EHCP Process Days Council Funded |Loaded Day Rate £ |Total Cost £
SENCO nm No nm nm

ECHO / Project Co-ordinator 8|Yes 241 1,928
Specialists (OT/PT/etc.) 10|Yes 311 3,109
Panel 0.25|Yes 1,750 438
Total cost per assessment 5,474

Not part of budget

Process info & loaded costs
Process info & loaded costs

Process info & loaded costs

Time
Reduction |Value
30% 578
25% 777
0% -
25%| 1,356
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National Impact

Value Calculator: National

25% saving on EHCP process

Context of EHCP 2016 2017 2018|CAGR
Pupils with statements / EHCP 256,315 287,290 319,819 11.7%
Average Full EHCP Process Total Cost £ Time Reduction  |Value
SENCO nm
H ° EHCP Co-ordinator 1,928 30% 578
lmp"es' Specialists (OT/PT/etc.) 3,109 25% 777
Panel 438 0% -
: Total cost per assessment 5,474 25% 1,356
« 26 week process completed in 19 P : ‘D '
) Change in EHCP plans during 2017
weeks (25% shorter) iy
2017 Activity
New EHCP Requests 45,205
* Potential average saving by local still ongoing 12,993
New cases processed 32,212 LA's
authority £420k L
Assessment Reduction % Average LA
% of New Case
° N atlona| im pact £63m EHCP Review FunneI. : Pupils Effort Cost £m Saving Total Total
New Cases (Not Qualified) 3,043 40% 6.66 25% 1.65 0.01
New Cases (Qualify) 32,212 100% 176.34 25% 43.67 0.29
Reviews (20% of total) 63,964 20% 70.03 25% 1734 012
7
Total 99,219 253.03 N.62.66 D ‘ @
25%

Top down benchmark: SEN and Ed Psychology spend 2017/18 = £290m
Other sources:

SEN_2018_LA_Table, process estimates based on estimates based on Ealing, Staff & Suffolk

SEN18 Table 7: Assessment of children and young people:



Impact mapped to high level process

Pre-Assessment Assessment Provision Review
Pupils, Parents & Carers *  Perceived needs *  Perceived needs
. Feedback on EHCP . Feedback on EHCP
SENCO *  EHCPrequest *  EHCPrequest
. Initial observations . Initial observations
. Perceived need review . Perceived need review
Co-ordinator *  Process checklist * Draft EHCP
. Draft EHCP ¢ Final EHCP Estimated
. Recommendation 30% process
. Provision plan saving
. Budget
EP *  Assessment

. Perceived needs
. Recommendation

OP . Assessment
. Perceived needs
. Recommendation Estimated
25% process
Other Specialist *  Assessment saving

. Perceived needs
. Recommendation

Health & Social Services *  Assessment
. Perceived needs

. Recommendation

Panel e EHCP




Impact & change summary

mapped to workflow

SOCIAL KEMISTRI QO

Process Level 0 1. Pre-Assesment 2. Assessment 3. Provision 4. Review
Initial
Initial Need  |Preliminary Need Requirements Co-ordination of  |[Expert Review & Data Synthesis & |Assessment Feedback & Needs
Process Level 1 Identification |Classification Review Review Data Capture Recommendations |Agreement Supplier Provision |Update
When Throughout
Target Timing required Varies <2 weeks process <16 weeks <2 weeks Panel meeting As required Ad hoc
Role SENCO SENCO Co-ordinator Co-ordinator Specialists Co-ordinator Panel Supplier Supplier / Parents
Current Feedback EHCP request Review docs & ERSA / EHCP / ERSA / EHCP / ERSA / EHCP / ERSA / EHCP /
Data notes EHCP request data data None confirmation docs |Plans Plans Plans Plans
State Mosaic/O0/Word [Mosaic/O0/Word |Mosaic/00/Word / |Mosaic/00/Word |[Mosaic/OO/Word |Mosaic/00/Word /|Mosaic/00/Word
Tech Word / PDF  |Word / PDF / PDF/Other / PDF/Other PDF/Other / PDF/Other / PDF/Other PDF/Other / PDF/Other
Case No common Lack of common |Lack of common No scales, Panel review Lack of common No formal review
Key Pain Points dependent No common format format reqs framework  |format / system common format  |windows progress reporting |structure in place
Common Automated 0 on fo
preassessment & checklist based evie ales & Automated
automated reference on initial pre- erba data amewo
Summary of Change framework assessment apture eference Efficacy measures
Process time Proce € Efficacy: improved
Process time saving & saving & Proce e saving saving & outcomes & better
Benefits consistency consistency & co e 0 e categorization
P verba
Project NLP verbatim ation, A
Impact summarisation, Al ategorize
Categorizer, Support pport Package
Al Package Predictor nm Predicto Review Flag Al
0 on fo 0 on forma Supplier & Parent
Data Initial summary data  Checklist data es & verb P & catego Feedback
Form data, scales,
Form data, scales, verbatim, orm data, scale orm da e Form data, scales,
verbatim, database database stored erba database verba database verbatim, database
Tech stored XML XML ored ored stored XML

Key: nm = not meaningful
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Process comparison
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Process comparison: 3 local authorities

* Very similar overall processes
« Small differences in pre-EHCP assessment process

« Same challenges on time spent (process co-ordination, information aggregation & assimilation,
processing reports of varying styles and formats)

Placement &
production of final
EHCP

EHCP assessment process

Review
process

AR Ul iEEiTen and production of draft plan

Ealing ERSA process ERSA panel
County Inclusion Service & Outreach
Suffolk Y o
ervices reports
Clear criteria for submitting a
Stafford &

referral for assessment

12



Learnings from Ealing

SOCIAL KEMISTRI O

+ Use of ERSA (Ealing Request for Statutory Assessment) as a pre-cursor to EHCP process. The ERSA process is the
gateway to starting EHCP and forms the core of information fed into an EHCP.

+ Use of a Resource Allocation System (RAS) for early banding and benchmarking

Ealing process: source SEN Assessment Service Discovery Project Sep18

Note: avg. 28 weeks —
data available mid 2018)
Additional resourcing (2
FTE, cost £90k) in 2019,
plus additional
management measures,
has resulted in avg. time
of 21 weeks at April 2019

Up to 36 weeks
(avg. 28 weeks)
Gateway - 06 weeks Understanding -
can be lost as emails Parents likely to take
get missed / lost / Scheduling Specialists 0-2 weeks (min) to
archived - 0-6 weeks can be lost understand and
as other cases/work respond
gets prioritised School

Validation - 0-4 Scheduling Panel - Placements - 0-2
weeks can be lost 0-6 weeks can be weeks can be lost
chasing further lost as other cases as procurement is

documents

ERSA

Received

Scheduling Panel - 0-6
weeks can be lost as
other cases get
prioritised

get prioritised carried out and
schools respond

EHC Needs
Assessment & SEN

Chasing Appendices Preference - 0-2

-0-2 weeks can
lost chasing

be weeks can be lost
as Parents choice

specialists for reports can interrupt the
and summaries placement process
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Learnings from Suffolk

« EHCO = Family Services Co-Ordinator

* Average EP EHC Assessment = 2.75 days (Context — EPs not part of early intervention at present
therefore not knowing children or young people before EHC NA)

« Use of County Inclusion Support Service to provide support and early intervention funded by ‘Schools
Budget’.

« Actively developing a Multi Agency Assessment Programme (and use of Outreach services)

* Process key documents: initial questionnaire | pre-panel sheet | EHCP doc & supporting reports.

« Delays to process are mainly: placement (availability of places) & delays in reports from health

* Just completed recent reorganisation / transformation to a pupil centric / constant touch-point model

* Priorities for service development: smooth system, faster, co-production with families, reduce admin
time and increase parent face time

14



Learnings from Staffordshire

- Staffordshire highest performing of the three councils in 2017
- 2017 data showing 88.6% of EHCPs completed on or below 20 weeks

- Demand management was a high priority

- Higher proportion of special school placements

- The EHCP bundles provided for project were very detailed & thorough

- Assessment capacity constraints now having significant impact on 20 week threshold

« Clear lines drawn about level of support and reports required by schools for EHCP request
- Ambition and determination to increase assessment performance & efficacy

« Highlighted the need to end ‘postcode lottery’ — national standards for needs quantification

15



Service Analytics & Algorithm
Development



Analytics process

1. Initial needs analysis, outcomes mapping and support package mapping, age &
spend data:

* National level
* LA (top down from summary data)
* LA (bottom up from EHCP forms)

* LA (bottom up machine reading of EHCP bundles producing keyword summaries)

2. Development of assessment requirements and scales
3. Development of algorithms

4. Prototype

17



Applied Al overview

1. Document summary (Natural Language Processing NLP verbatim synthesis)
+ Ingests documents, collects key terms and summarises
- Helps define core drivers of needs assessment

- Assists co-ordinators quickly summarize supporting documentation in EHCP bundle

Alpha
phase:

2. Needs classifier and support package recommender first

iterations
- Classifies type of need, suggested outcomes and support packages

- Helps define core drivers of needs assessment

* Provides common framework to accelerate time to decision and recommendation of co-

ordinators and specialists

3. Feedback summariser and recommender

* To be built as part of service feedback loop in beta phase

18



National data

« 320k pupils with EHCP’s in England in 2018

« Growing at 11% per annum

* 14% of pupils with EHCP’s are new assessments (70% of these are <11 years old)

England: EHCP Pupil Dynamics & Breakdown

EHCP's in England
Under 5 years of age
Aged 5-10

Aged 11-15

Aged 16-19

Aged 20-25

Total

Change

% Change

New EHCP Applications
Under 5 years of age
Aged 5-10

Aged 11-15

Aged 16-19

Aged 20-25

Total

% of All EHCP's

Source: SENS2

2011 2012 2013 2014 2015 2016 2017 2018| |Latest % Split|2016-17 Growth
9,433 9,674 10,416 10,944 11,250 10,513 11,629 12,516 3.9% 10.6%
80,635 80,724 82,360 84,843 91,045 92,213 97,379 105,689 33.0% 5.6%
117,934 116,791 115,992 114,966 112,340 111,225 112,540 117,354 36.7% 1.2%
20,219 21,828 21,388 22,678 25,538 41,300 58,034 70,084 21.9% 40.5%
. . . 10 1,064 7,708 14,176 4.4% 624.4%
228,221 229,017 230,156 233,431 240,183 256,315 287,290 319,819 100.0% 12.1%
796 1,139 3,275 6,752 16,132 30,975 32,529
0.3% 0.5% 1.4% 2.9% 6.7% 12.1% 11.3%
Latest % Split|2016-17 Growth
7,054 7,605 8,134 8,221 8,026 9,054 9,774 23% 8.0%
12,327 13,073 13,726 12,843 12,457 16,166 19,251 46% 19.1%
6,356 6,624 6,601 5,813 5,863 8,097 9,881 23% 22.0%
150 145 175 260 1,305 2,030 2,340 6% 15.3%
. . 2 272 747 916 2% 22.6%
25,887 27,447 28,636 27,139 27,923 36,094 42,162 100% 16.8%
11.3% 12.0% 12.4% 11.6% 11.6% 14.1% 14.7%

19
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Top down: primary needs mix

4 largest primary needs categories across all pupils are: SLC, MLD, SLD & ASD (see Glossary)

SLC is pre-dominantly a primary need diagnosis handled by primary schools

Ealing has a higher proportion of SLC, but lower proportion of the other big 4 primary needs categories
Note lack of detail breakout at national level for pupils with EHCP by primary need & age band

Needs Mix: % Primary Meed across All Pupils

Mational Level % Breakdown of Total Primary Needs by Establishment Type

(6
Gtr'.erh W nationa 15
2 ASD -
o .
Phrpsical Dis, - 0
Physical I:nﬁ.-
MuRi-Sefary Imp
Multi-Sensary Imp LA = EaIing isual Imp -
Wisual Imp Hearirg Imp a
Hearing Imp Note = across Spesch,Lang & Comms - -
Specc ana & conr ™ !l pupils, not
socemoton & 1+ just pupils with
7 Sawing LD
Profound & Multiple LD EHCP’s
Moderabe LD -
severe Lo =
Epecfic LD
%5'0\-.., ﬂ«.mh m'?.‘-\. ay, . '5-_,’» d.-.,__n’. .;{”
Specific LD T, o it gy = gy
ll‘Isf"j'ﬂ:‘_ “"'r ""'.,,h” ':',,_\l_. "“‘ﬁu I:l:v'-':u ,n’f
] 1 2 3 4 J o ) pr " ", e
. . g, g
% of Taotal Pupils 2

Source: https://socialkemistri.shinyapps.io/SENS2
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National & local authority analytics

* Local Authority SENS profile benchmarking tool: nttps://socialkemistri.shinyapps.io/SENS2

SENZ Summary =

EHCP's by Year (2014 = Index Value 100) % of EHCP's Completed within 20 Weeks
Select View
O Ml EHCP o 100
" B Hstonal . = Matinal

P | LTt =~ a

T 120 2

= o 80

o =

2 100 =

= E - —

= - &0

£ B0 " T —

= %

5 60 &
SOCIAL KEMISTRI O3 = =

= A =

= F

T a 20

E 20 i

! 2014 2015 016 2017 018 e 2015 2016 017
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Top down:
Ealing Pupils with EHCP by Primary Needs & Age Band

Higher proportion of younger pupils with EHCP

Big 4 primary needs patterns all also reflected in pupils with EHCP’s

Heatmap demonstrates a 5 age band x 10 core needs grouping
55% of all pupils are in 8 groups: 4 needs bands (ASD, Moderate LD, Severe LD & SLC) * 2 age bands

Age Band Age Band

<5 510  [11-15 |16-19 [20-25 [Total |% of Al <5 510 |11-15 [16-19  [20-25
ASD 24 204 138 59 18] 443]  22% ASD 1.2% 6.7% 2.9%  0.9%
HI 5 20 13 12 5 55 3% HI 02% 1.0% 0.6% 0.6%  0.2%
MLD 33 156 166 84 21 460  22% MLD 16%  7.6% 81% 41%  1.0%
PD 5 60 39 24 71 135 7% PD 0.2% 29% 1.9% 12%  0.3%
PMLD 6 32 25 9 3 75 4% PMLD 03% 16% 12% 0.4%  0.1%
SEMH 4 53 87 30 1| 175 9% SEMH 0.2% 2.6% 42% 15%  0.0%
SLCN 25 204 93 33 3 358 17% SLCN 12%) 99% 45% 16% 0.1%
SLD 29 98 63 37 34 261]  13% SLD 1.4%  48% 3.1% 1.8% 1.7%
SPLD 4 12 32 12 2 62 3% SPLD 02% 06% 1.6% 0.6% 0.1%
Vi 4 15 5 3 1 28 1% Vi 02% 07% 02% 0.1%  0.0%
Total | 139] 854] 661] 303 95|  2052| 100%
% of All 7% 4%  32%  15% 5%  100%
National split 4% 34% 39% 20% 3%

Source: Ealing Jan17
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EHCP’s collected from 3 local authorities

1. Ealing, Suffolk & Staffordshire
Process similarity underlines opportunity for scalable solution
All work with multi-format, unstructured data

EHCP outputs follow the mandatory structure but have different styles

o & © N

Large variation in supporting documents at the individual case level, not across

local authorities

23



High level comparison of partner local authorities

Pupils

% SENS

% EHCP *

# EHCP’s

Pupils with EHCP in

schools 2018 *

New EHCP requests
in 2017

% EHCP within 20
weeks (excluding
exception cases
2017)

11.69%
2.90%
319,819

253,680

64,555

64.9%

59,339
10.80%
3.05%
2,200

1,808

344

54.0%

Special educational needs in England: 2018. Table 1 & Table 8
* All Schools (1) : Pupils with special educational needs by school type and type of provision (2)(3)

122,902
9.54%
3.13%
4,456

3,852

1,152

88.6%

109,895
10.12%
2.50%
4,039

2,742

1,113

47.2%

SOCIAL KEMISTRI O
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BOttom UD data: SOCIAL KEMISTRI Q
EHCP bundle review

Typical EHCP preparation bundles can span many documents and multiple formats
SENCO letter

Letters & emails from parents -

“Known to service” validation letters and replies

!
School reports @
EP reports

Checklists W PDF | Scanned

Panel review documents

Pre-EHCP’s (e.g. ERSA)

Draft EHCP @
X E TXT :]

© © N b N2

=
e

Final EHCP —

-
-

Provision plans

-
N

Specialist reports

-
»

Health reports

-
>

Co-ordinator telephone call logs
Other

N
o

25



Learnings from EHCP document review process

1. Large variation in the length of reports and depth of content in reports

2. Large variation in the difference of support package names and details of frequency of requirement and for how
long

3. Outcomes are sometimes boiler plates, sometimes not mentioned or sometimes confused with support package
prescription

Summaries vary considerably

Primary need classification is not always present
Some detail hours per week & cost info, others do not
Detail of travel support not generally included

Wide variation in review process frequency and detail

© ® N2 0 s

Limited value from inclusion of pictures and constant reference to name of child

26



Sample overview: bottom up EHCP data set

- Sample of 95 cases across 3 local authorities

- Generally representative:

Small sample constraints

Broadly in line with Ealing primary need classification top
down mix (higher SLC & ASD with less MLD)

Higher weighting to younger children compared to Ealing and

national distribution.

SOCIAL KEMISTRI QO

Primary Needs Age bands

N ) ‘Hearing Visual T Age Band ‘Count SampIe%‘EaIing% National %
SpeclLD ModLD |SevLD [PMLD |SEMH |SLC |Imp Imp |MSI|PD [ASD Under 5 31 33% 7% 4%
Eali Too D Mi . . . . . . . . . . 5-10 42 44% 42% 34%
aling rop vown iviix 3% 22%| 13% 3% 9%| 17% 3% 1% 7%| 22% 11-15 16 17% 329% 39%
Sample 2%| 13%| 13%| 1%| 5%|25% 5%| 1%| 0%|5%| 29% 16-19 5 5% 15% 20%
20-25 1 1% 5% 3%

All 95
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Sample medical and social care references

learning difficulties

« 172 different terms referenced o s e (L L LL,.S Al

Selzures hearing impairoart
glus @ar

E rmebam NI 2 1Y sapaman swetien
across 95 cases 3 s H%“’ oas

i communication difficulties

» References used to help quickly S0C | 9 ‘Em. C C’ 1] m 9 ﬂ [Cd t O]

In0 Ermin
LIV FLT A

R T e

summarise documents and help socldl ntergction

Tregar Hhrn.mlnu rg‘drlifmﬁguluasu:mm :nuns:lllng

r-unmh WI‘I

b

= pemanbiy
with the consistent scaling of EF’":ﬁ'jl;’gfv;Ie;gme% de;g;hcmmmmﬁq

deprasalgn =1
B E 1] £4E 00
needs autlstle spacirum dtaimr .|: %m. .

spemch ond langunge din ""'hlﬂ- g ﬂJ‘L’EL +'

phygmtherapyg

Surger’y

globnl devalepmen
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Data driven derivation of needs assessment questions

 First review pass to capture key terms

« Second review pass to derive questions and scales across core needs areas:
- General identifiers
« Learning difficulties
- Health and physical disabilities
- ADL
- Psychological diagnosis
- Challenges
- Abilities
- Skills
- Social care observations

 Link to outcomes and support package provision
- lterative process that will evolve as part of beta as more data is collected

29



Sample: summary of needs

English -

Maths
Problem_Solving
SLC A
Social_Interaction
LD A

FLMT 7

Psych_ASD
Sensory
Emaotional_Literacy 1

ADL A

MNeeds M etric

Health 1
Physical
Self_Esteem
Social_care 1
Psych_SEMH 1
PD_Other 1 Note:
* 95 cases

* Need countedas1lor0

irrespective of severity score

PD_Hearing 1
Psych_Other

PD_Vizual

- d
o]
(8]
n
L]
=
(8]

Frequency
30



Sample: summary of stated outcomes

* Mixed level of outcome definition across EHCPs
- High level of boilerplate outcomes

Boilerplate -
Social_Comms
Language_Ability 4
Participation
Good_educatian
Manage_Change
Lit_MNum_PS 4
Behavioural_skills
Seli_Helpq

Life_Skills -

Outcome

=]
ra
=1
e
=

Health_Wellbeing

Self_Esteem.Dev.

Get_job
Regulate_Anxiety q Note:
Calm_and_confident 1 * 95 cases

Ability_to_concentrate

Sports_Ability 1

Motivation -

Frequency 31



Sample: summary of support packages

- <10 core support packages with a longer tail of related support packages
« Precision of hours, frequency and costs varies

One_to_One_Sessions 1
Small_Group_Work q
Makaton_Picture_SLC A
Special.5choal q

Sensory Diet

Quiet_space
Visual_Word_Link_Activity -
Lit Mum 1

Toileting 1

Prob_Solving
Social_Stories
Social_Play 1
Catch_Up_Sessions 1
Lego_Therapy
Coping_Strategy
Self_Care_Integrated 1
Role_plays 1
Parent_Support_Waorkshops 1
Sanction_Rewards Strategies
Rules_Grid 1
Liason_Distress
Check_In_Support 1
Studying_at_home_sessions
Prep_Adulthood_LifeSkills
ASD Link.Course
Travel_Planning
Show_And_Tell q

Handwriting

Dietician

Support Package

Note:
* 95 cases

=
=]
=
[=7)
=
[==]
=

40

Freguency 32



Correlations across needs

* Positive correlation:
Age 5

+ Abilities spanning English, maths & problem | @
solving PD_H::::;

PD_Visual

+ Physical skills & physical disabilities PD_ Other

ADL
+ Self-esteem and age Psych_ASD
P=ych_SEMH
Paych_Other

Emotional_Literacy

. Age

@ Heain
@ ro_Hearing
@ ro_visual
@ ro_other
@ oo
@ rsich asp
@ rFsicn_semn
. Fsych Other

® o
®®
.. Emotional_Literacy

- Negative correlation:

. Social Interaction
@ ser Esteem

®
09009 .
o099 -

Social_lnteraction
+ SLC and age Self_Esteem
L Englizh
» Abilities and age Maths

Problem_Solving

sLe |
Physical . . .'
Sensory &
FLMT

Social_care

-1 08 06 04 02 0 0.2

@@ roviem sowing
@sc
@ rrysical
. Sensory
@ rut
. Social_care

[=1
=
)
o
=
-]
—

w
w



Correlations across outcomes

Groupings around:
 Ability to communicate
* Educational achievement

 Ability to cope

Example boilerplate:

Meet the long term aspirations for

learning, good health, relationships and

independence to prepare for adulthood.

Age.-

Lit_Mum_PS
Language_Ability
Health_Wellbeing
Seli_Help
Regulate_Anxiety
Self_Esteem.Dev.
Participation
Social_Comms
Life_Skills
Mativation
Ability_to_concentrate
Good_education
Sports_Ability
Get_job
Manage_Change
Calm_and_confident
Behavioural_skills

Boilerplate

-1 -0.4

E
S
=
i

-0.8

® ® @ Heatn weibeing
& . Self Help

-0.6

@ Reouiate_anviety

@ serr Esteemper.

. Participation
. Social Comms

. Maotivation
.Abili’w to concentrate
. Good_education
® @ soons_aniiy
@ cet oo
& . Manage Change

-0.2 0

. Calm _and confident

. Behavioural skills

SOCIAL KEMISTRI QO
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Correlations across support packages

- Generally low levels of
correlation

 Wide variation in names of

support packages

L)

<

Age @
Special.School
Lit_Mum
Prob_Solving

ASD Link.Course
Prep_Adulthood_LifeSkills
Sensaory Diet
Check_In_Support
Studying_at_home_sessions
Dietician

Liason_Distress
Makaton_Picture_SLC
Handwriting

Social_Play

Show_And_Tell

Toileting
Self_Care_Integrated
Parent_Support_Woarkshops
One_to_One_Sessions
Small_Group_\Work
Catch_Up_Sessions
Rules_Grid
Coping_Strateqgy
Sanction_Rewards Strategies
Social_Stories

Role_plays

Quiet_space
Yisual_Word_Link_Activity
Lego_Therapy
Travel_Planning

@ speci
o0 L

t Mum

@ Prob Solvir
@@ AsSDLinkCou
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Needs clustering

At the highest level points to physical health groupings, mental health groupings and age related communications

groupings

ﬁéﬁﬁiﬁﬁﬁﬁf_ﬁ_

Social_cre NN (S U N [ N N S N
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Needs clustering suggests 10 groups

+ 9 specific groups and 1 ‘no EHCP’ group
« Based on hierarchical clustering of sample

* Number of clusters broadly aligns to top down LA needs v age groupings

Cluster Dendrogram

o
L
o
o
o
(]
:g No
2 & - EHCP
|
o | | | J’ﬁ*ﬁ
o ‘_u_g ’%
e =t SR e m%@gm&ww%ﬁﬁ
ER T Fytin]
X1 X9 X7 X
Cluster: X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X2 X5 X8 6 X4 X3 X10
Number in Cluster: 1320 912 1413 6 5 3 O

PupilIDs



High level cluster mapping to needs / age grid

* Indicative view of how needs and age bands are spanned by clusters

* Clusters will evolve with more cases

Need

Challenges
with activities
of daily living

PD

Hearing
& Visual

LD

SLC

ASD

Cluster 7

Cluster 5

Cluster 8

Cluster 9

Cluster 4

Cluster 1

Cluster 2

12

25 Age

SOCIAL KEMISTRI O
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X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1320 9121413 6 5 3 O

Cluster:
Number in Cluster:

Cluster profiles

X1 Across age groups, ASD & SLC, low PD, poor social interaction Change management, social communication and Special school placement, 1:1, group,
language abilities comms support & ASD support
X2 Mainly secondary, predominantly ASD, challenges with social Life skills, participation and communications Mainstream placement, 1:1, quiet space

interaction and emotional literacy

ASD support packages and life skills

X3 Across age groups, higher incidence of SLC & hearing loss, mild needs  Meet aspirations for learning, good health, Mainstream placement, limited 1:1, some
scores relationships and independence small group work and SLC related support
X4 Across age ranges, higher incidence of LD with SLC Language ability and participation Mainstream placement, high degree of
1:1, small group work, SLC related support
X5 Nursery / primary, predominantly SLC with moderate / severe Social communication and participation Special school /special schooling needs,
challenges around social interaction & emotional literacy 1:1, sensory packages, SLC
X6 Nursery / early primary, core SLC challenges Language ability and communications Mainstream placement, 1:1, small group
work, SLC related support
X7 Nursery / Early Primary, mix of SLC and moderate / severe LD, Meet aspirations for learning, good health, Special school placement, 1:1, group,
challenges with activities of daily living & health relationships and independence packages to support activities of daily
living
X8 Nursery, mix of SLC / potential early ASD, sensory challenges Social communication and participation Special school /special schooling needs,
1:1, sensory packages, SLC, ASD related
X9 Across age groups, moderate / severe physical disability & health Meet aspirations for learning, good health, Special school placement, 1:1, group,
centric challenges relationships and independence packages to support PD
X10 No EHCP No EHCP No EHCP



Cluster profile metrics

Social_Interaction- _ 0.33 000 | 183 o000 0.33 0.00 0.00
Social_care | 0.25 033 0.25 0.00 0.00 0.33 0.00 0.00
L 111 208 | 267 246 250 240 167
Sensory - 0.00 0.08 0.64 0.15 0.17 120 1.00
Self Esteem  0.00 0.75 0.44 0.00 0.43 0.08 0.00 0.00 0.23
Psycn_SEMH{  0.23 0.35 0.22 0.08 0.57 0.00 0.00 0.00 0.33
Psych Other]  0.15 0.00 0.00 0.00 0.29 0.00 0.00 0.00 0.00
Psych_aSD 4 0.00
Problem_Salving - 1.00
o Physical | 0.00 0.44
5 PD_Visual{ 0.0 0.00 033 0.00 0.00 0.00 0.00 0.00 0.00
= PD_Other{  0.08 0.10 0.00 0.00 0.07 0.00 0.33 ooo [N
PD_Hearing 0.00 0.00 1.22
Matns 1 - 0.75 1.1
L0+ 0.56 0.15 0.20 _
Health | 0.25 022 0.50 0.21 0.00 000 23
FLIT - 0.15 0.33 0.42 0.64 0.69 0.67 0.80 0.33
Engish{ 100 200 221 200 | 23 200 167
Emotional_Literacy 1 115 0.00 0.08 1.07 0.00 0.00 0.00 0.00
agei 7.5 11.20 8.11 717 5.71 5.08 567 460 12.00
ALY 046 0.0 0.00 0.17 043 015 26 o060 133
)(I1 XIZ )(I3 XI4 Xlﬁ Xlﬁ XI_.I" XIB Xlg
Cluster
Cluster: X1 X2 X3 X4 X5 X6 X7 X8 X9 X10

Number in Cluster:

1320 9121413 6 5 3 O

SOCIAL KEMISTRI QO

Note:

* 95 cases

* Scores are averages

* See prototype for scales and
metrics maps
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Cluster X1

#in cluster=13

Average age = 7.1

Cluster .
characteristics: :
* Across age groups : 0 puame]
. ASD &SLC
« Low physical l

disability

Cluster X1: Average Nesds Values

 Poor social
interaction

Cluster X1: Mentions as a % of All Mentions

autism A

social communication

« High special school
requirement

social interaction
anxiety 1

tics q
physiotherapy
surgery

seizures q

Term

epilepsy

communication difficulties
shaking 4

obese

sensory processing difficulties
learning difficulties

autistic spectrum disorder

=
o

10
% of Mentions

20

@

Support Packag
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Cluster X1: % Likelihood of Outcome Chosen

Sports_Ability
Social_Comms 1
Self_Help
Self_Esteem.Dev.
Regulate_Anxiety q
Participation 4
Motivation
Manage_Change
Lit_Num_PSA

Life_Skills

Outcorme Metric

Language_Ability
Health_Wellbeing 1
Good_education
Get_jobA
Calm_and_confident
Boilerplate q
Behavioural_skills 4

Ability_to_concentrate q

o
o
o

50 75
%

Cluster X1: % Likelihood Support Package Allocation

Visual_Word_Link_Activity -
Travel_Planning

Toileting
Studying_at_home_sessions 4
Special School q
Social_Stories |
Social_Play
Small_Group_Wark -
Show_And_Tellq
Sensory.Diet
Self_Care_Integrated
Sanction_Rewards Strategies -
Rules_Grid

Role_plays q

Quiet_spaceq

Prob_Solving q
Prep_Adulthood_LifeSkills
Parent_Support_Waorkshops
One_to_One_Sessions -
WMakaton_Picture_SLC
Lit_Num -

Liason_Distress q
Lego_Therapy

Handwriting -

Dietician q

Coping_Strategy
Check_In_Support
Catch_Up_Sessions
ASD.Link.Course

100

)
o
=

® 3
o
&

=]
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Cluster X2: Average Needs Values Cluster X2: % Likelihood of Qutcome Chosen
# |n Cluster = 20 Socal_inleradion Sports_Ability |
Sodal_cara Social_Comms |
Average age = 11.2 — sef.relo?
Self_Esteem Dev. 1
Set_[ it

Regulate_Anxiety

Participation

.y
[ |

——
—
—
—

|

L

e

[

1

N

—
I
L

Cluster E Manage_Change
characteristics: 3 B
. 5 Language_Ability 4

* Mainly secondary Healtn_wallbsing |
. Good_education q

*  Predominantly Get_iob]
AS D FLur Calm_and_confident

Boilerplate

Esolional_Lfsiscy 1 Behavioural_skills |

+ Challenges with

Ability_to_concentrate |

H H H ] 1 2 1 i o 25 50 75 100
social interaction Anmgs o
o
and emotional Cluster X2: Mentions as a % of All Mentions
o
literac autsm]
y Cluster X2: % Likelihood Support Package Allocation
adnd-| Visual_Word_Link_Activity | ]
Travel_Planning 4 -
social communication - Toileting 1 ]
Studying_at_home_sessions q _
social interaction 1 Special.School | ]
Social_Stories q _
anxiety Social_Play-| [ 1]
smal_croup_work | I
learning difficulties Show_And_Tell
sensory.Diety (N
communication difficulties 4 Self_Care_Integrated
£ &Saﬂmmnfﬂewams Sirategies 4 _
5 depression % Rules_Gridq [
= [ Role_plays | I
s < Que space| [
3 Prob_Solving q
X Q'  Prep_Adulthood_LifeSkills { | ]
physiotherapy 1 @ Parent_Support Workshops | I
One_to_One_Sessions | |
croup Makaton_Picture_SLC [ ]
Lit_ Num-
self harm 7 Liason_Distress 1 ]
Lego_Therapy - _
suicidal thoughts Handwriting
Dietician q
behavioural difficulties Coping_Strategy 4 ]
Check_In_Support [ ]
autistic spectrum disorder q Catch_Up_Sessions - _
ASD Link Course - -
0 5 10 15 20 0 25 50 75 100
% of Mentions %



Cluster X3 T

#in cluster=9 Cluster x3: Averaga Neads Values _ ) ) ) ) - Cluster ¥3: % Likelihood of Cutcome Chosen
GaLadl_ioHet BOBEF SB0Ny_dt
Tadsl_cany Becial_Carmime
Average age = 8.1 ac
e S Esnepm Dy
Sel_Esheim
. = Foepuiate_dnor
P SF M
Pagth_Cier Fartcisabion
omwakon

Prpch_ASD

Cluster
characteristics:

Prablars_Soking

] Marige_Chisgh

Frysica Lil_Kus_PS

Faads Meinc

e
i
Cutcome W etric

* Primary/
secondary "

|_eSeCalon
o

CERT_ai_tailten

* Higherincidence
of SLC, Hearing
Loss o

Bdaipia

Bahirarelal_S i

SEdly_IE_CoALERE I

+ Lower average
9 Cluster X3: Mantions a5 a % of AN Mentions Cluster X3: % Likelihcod Support Package Allocation
needs scores isua_Word_Link Actiy]

heaing lass 1
Travel_Planning
durgers | Toileting q

° Majority . Studying_at_home_sessions q

Special School q

mainstream — |

Small_Group_Work q

school Resng Imparman | Shosw_.»\nd_;.ell*
ensory.Diet
supplementary

Self_Care_Integrated q

sosal Iacien 4 %Sanminnfﬂewards Strategies:
= Rules_Grid
E Amainent i s Role_plays 7
[ S % Quiet_space
[T = Prob_Solving 4
E3 Prep_Adulthood_LifeSkills q
fadiy 1 0 Parent_Support_Workshops
LOTeTrafeCabon GilcLmies 1 Makaton_Picture_SLC A
Lit_Num +
gy Liason_Distress -
Lego_Therapy 1
Hiiciueapy | Handwriting q
Dietician q
e Coping_Strategy 1

Check_In_Support §
Catch_Up_Sessions 4

One_to_oOne_sessions 1 [

aming dilbcules 1

3 ASD Link Course q
% of Wentons 0 25 50 75 100
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Cluster X4: Average Needs Values Cluster X4: % Likelihood of Outcome Chosen
Social_Interaction 4
- Sports_Ability
. — Social_care - - .
#in cluster =12 acl |
soncon| | s
Self Esteem Sell_Esteem Dev. -
Average age = 7.2 :
Psych_SEMH . Regulate_Anxiety 4 -
Peyeh A=D1 - Motivation
£ provem_sonng | | o
k] - = Manage_Change §
Clust A = —
uster < PD_Visual | e HLNum_PS 1
characteristics: 2 rooner 8 Le-shl
PD_Hearing 8 Language_Ability q _
* Across age ranges o conecavcren | [
vearn | [
Get_job
: : : FLMTA ]
* Higherincidence ! Caim_ang_connent |
enaicny |
of LD with SLC enctons Lierser, |l saiereiac-| |
0L - Behavioural_skills 4
H H 0 1 2 3 4 Ability_to_cancentrate
M Major'ty Average 0 25 50 75 100
o
%
mainstream
) : Cluster X4: % Likelihood Support Package Allocation
SCh00| Cluster X4: Mentions as a % of All Mentions PP 9
Visual_Word_Link_Activity
supplementary omsiomerapy | Travel_Pranning |
Toileting
social interaction q Studying_at_home_sessions
Special School § ]
social communication 4 Social_Stories 4
Social_Play+
tics | small_croup_work-| | I
eaming s Moreonoe|  —
down syndrome Self_Care_Integrated
&, Sanction_Rewards. Strategies
developmental delay q £ Rules_Grid
£ 2 Role_plays
© counselling q % Quiet_space
= 5 Prob_Solving 4 ]
N o
confusion S Prep_Adulthood_LifeSkills -
) Parent_Support_Workshops
meningitis | one_to_one_Sessions | | NN
) Makaton_Picture_sc |
R tum|
behavioural difficulties § Liason_Disiress
Lego_Therapy 4 |
soiling | Handwriting |
Dietician q _
global developmental delay Coping_Strategy
Check_In_Support
caesarean section Catch_Up_Sessions | ]
ASD.Link.Course q
0 3 6 9
0 25 50 75 100

% of Mentions



#in cluster=14

Average age = 5.7

Cluster
characteristics:

Nursery / primary

Predominantly
SLC with

challenges around
social interaction

& emotional
literacy

Low incidence of

PD

Cluster X5

Term

Cluster X5: Average Needs Values

Social_Interaction
Social_care
SLCH

Sensory
Self_Esteem
Psych_SEMH A
Psych_Other
Psych_ASD
Problem_Solving
Physical q
PD_Visual
PD_Otherd
PD_Hearing 4

Needs Metric

Maths

LD

Health

FLMT A

English 1
Emotional_Literacy

ADL A

o

2
Average

Cluster X5: Mentions as a % of All Mentions

4

social communication 4
social interaction 4
physiotherapy

autism

surgery 4

anxiety

learning difficulties 4
tics

communication difficulties 4
shaking 4

seizures 4

epilepsy

counselling q

semh

constipation 4

0 5 10
% of Mentions

SOCIAL KEMISTRI QO

Cluster X5: % Likelihood of Outcome Chosen

Sports_Ability
Social_Comms
Self_Help 1
Self_Esteem Dev 1
Regulate_Anxiety q
Participation
Motivation q
Wanage_Change
Lit_Num_P3+
Life_Skills q
Language_Ability
Health_Wellbeing q

Good_education

Calm_and_confident |
Boilerplate

Behavioural_skills

Ability_to_concentrate

=

Visual_Word_Link_Activity -
Travel_Planning 4

Toileting 4
Studying_at_home_sessions 4
Special. School q

Social_Stories 1

Social_Play 1
Small_Group_Work
Show_And_Tell 4

Sensory.Dietq
Self_Care_lntegrated
%Sanc‘tiun_Rewards Strategies
g Rules_Cridq
E Role_plays
= Quiet_space 1
8 Prob_Solving 1
% Prep_Adulthood_LifeSkills
0 Parent_Support_Workshops
One_to_One_Sessions -
Makaton_Picture_SLC A

Lit_Mum

Liason_Distress
Lego_Therapy

Handwriting

Dietician q

Coping_Strategy 1
Check_In_Support 1
Catch_Up_Sessions

ASD.Link Course q
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Cluster X6 T

Cluster X6: Average Meeds Values
#in cluster=13 e— Chuster X6: % Likslihood of Outcome Chosen

Sodal_gane 1

Tpadts kil 4
e | -

Average age = 5.1 _—

Fail_Esleem ]
Aell_Esimaim Dew 4
Papch_SEUH{ A Exam
Rpgulps Armahy |
P ipch _Offfeii | -

Papch_ss0 4

Froamem_damdrs] |

Cluster
characteristics:

Yanage_n

Fhysical 1

PO_Mdubl 1 LA_Mom_F51

Needs M et

PO Ot Lite_8

i ireg 4
U_Heanng Language_sbdty o

I
| ]
]
|
]

* Nursery/ Early wes!
- o
I
|
-

Cutcame Metnc

Primary w1

a1

S0 _wiicans o

FLUT 4

e CoreSLC

Emcbonal_Lideracy 1

challenges

et dnacural_s
A 4
S - - hadty_ja_concevirain |

7
%

* All supplementary

supportin
Cluster X5: Mentions as a % of All Mentions

mainstream
S0 DIMTUHCIE Visual_Word_Link_Activity 4
SChOO' Travel_Planning -

[ ]

sooal b acion Toileting| [ N
Studying_at_home_sessions -
commaniiaion e Special School
Social_Stories 1
eipsiofur o | Social_Play I
small_Group_work- | N
TN SR Show_And_Tell]
sensoryDiet| [N
Self_Care_Integrated - _
Sanction_Rewards.Strategies
Rules_Grid+
Role_plays
Quiet_space -
Prob_Solving -
Prep_Adulthood_LifeSkills q
e Parent_Support_Workshops q
One_to_one_Sessions{ |
Makaton_Picture_s1.c 1 |
Lit_Num
Liason_Distress -
Lego_Therapy
dyspraia Handwriting
Dieticianq
dyHenia Coping_Strategy
Check_In_Support
bl Sivioprmantal Sl 1 Catch_Up_Sessions
= - - ASD Link Course -
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SLEpery
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Support Package
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ghaw s |
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Cluster X7: Average Needs Values Cluster X7: % Likelihood of Qutcome Chosen
#in cluster=6 Soctal_Interaction 7 Sparts_Ability |
Social_care .
Social_Comms
A = 5 7 . Self_Helpq
Verage age . Sensory
Self Esteem Self_Esteem.Dev. 1

Psych_SEMH Regulate_Anxiety

Psych_Other 4 Participation -
Psych_ASD A Motivation §
C'Uster E Problem_Solving q '% Manage_Change -
©
2 H = Physical q = Lit_M PS5+
characteristics: 7 s U
2 PD_Visual] g Life_Skills 1
z PD_Other b=} .
_ [s] Language_Ability q
° ina
Nursery / Early PD_Hearing Health_Wallbeing | _
H Maths
Pr'mary e Good_education _
LD+
Get_job
Health 4
. Mix of SLC and FLMTA Calm_and_confident

Englishq

moderate / severe Ematonal Lieraey |
LD ADL A

Behavioural_skills -

Ability_to_cancentrate -

25 75 100

wm
=

2 3 4
Average

° Cha"enges with Cluster X7: % Likelihood Support Package Allocation

o
=

Visual_Word_Link_Activity -

ADL & Health e
Toileting 4

Studying_at_home_sessions

» All special school Special Schoal {

|
|
Social_Stories 1
provision Social_Play
smail_eroup_wor-{ |
Show_And_Tell
Sensory.Diet
Self_Care_Integrated
Sanction_Rewards.Strategies
Rules_Grid
Role_plays q
Quiet_space 4
Prob_Salving 4
Prep_Adulthood_LifeSkills §
Parent_Support_Workshops _
One_to_One_sessions | |
Makaton_Picre_sLc [
titnun -
Liason_Distress 4
Lego_Therapy
Handwriting
Dietician 4
Coping_Strategy
Check_In_Support 1
Catch_Up_Sessions
ASD.Link Course 4

Not shown to preserve confidentiality
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Cluster X8: % Likelihood of Outcome Chosen

Cluster X8: Average Needs Values

Social_interachon 1 Sports_Ability q
#in cluster = 5 v —
. _E'__“ Self_Esteem Dev. |
- eon, stnni ] Regulate_Anisty |
Average age = 4.6 arcpaion| |
00O Motwation |
g ] £ tnage change
E rr"l | = Lit_Num_PS
Cluster 5 Life_skills |
z PO g
characteristics: " e -
Health_Wellbeing 1
* Nursery el —— et job
- Mix of SLC/ e
. w1 N Behavioural_skills
pOtentlal early : . - : . - . ehavioural_skills
M# Ability_to_concentrate q
ASD 0 25 50 75 100
%
° Sensory Cluster X8: % Likelihood Support Package Allocation
Visual_Word_Link_Activity 4
Cha“enges Travel_Planning

Toileting
Studying_at_home_sessions o
Special School
Social_Stories 4

Social_Playq
Small_Group_Work 4
Show_And_Tell -
Sensory.Diet
Self_Care_Integrated

Not shown to preserve confidentiality

Prep_Adulthood_LifeSkills
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Coping_Strategy
Check_In_Support
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Cluster X9

#incluster=3

Average age =12

Cluster
characteristics:

« Spans age range

* Physical disability
& health centric

Needs Metric

Cluster X9: Average Needs Values

SOCIAL KEMISTRI QO

Social_Interaction -
Social_care 1
SLCH

Sensory
Sell_Esteem
Psych_SEMH
Psych_Other q
Psych_ASD 1
Problem_Solving 4
Physical q
PD_Visual q
PD_Other
PD_Hearing
Maths §

LD+

Health §

FLMT

English

Emotional_Literacy

ADLA

Cluster X9 % Likelihood of Outcome Chosen
Sports_Aniey |
scidl_Camsd 4
Sell_Heip |
R puiany_snmes |

». Falon |

Momann |

Hanage_Changs |

LE_Mus 5

Dutcomis Matne

Average

Not shown to preserve confidentiality

&, Sanction_Rewards Strategies o

Support Packa

Studying_at_home_sessions

ais_and_osnle
..
Detirazaral dols g
AL _jo_Conoeriraie |
1 P 0 7 T
%

Cluster X9: % Likelihood Support Package Allocation

Visual_Word_Link_Activity q
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Toileting

Special School q
Social_Stories
Social_Playq
Small_Group_Work 1
Show_And_Tell
Sensory.Diet
Self_Care_Integrated

Rules_Grid
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Quiet_space |
Prob_Solving 4
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Makaton_Picture_SLC
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How cluster allocation drives automated EHCP’s

* New cases allocated to nearest cluster
* Provides reference outcomes and support packages

» Cluster derivation and allocation is an evolutionary process
« System evolves as part of the beta and during production phase

* Needs clusters evolve as the data set grows
+ Outcomes recommendations and support package recommendations evolve as amendments are made

Digital EHCP System

v

Needs summary

SOCIAL KEMISTRI QO

A 4

Cluster allocation:
Eg. X1

A 4

Reference outcomes

A 4

Reference support
packages

\ 4

Auto generated
draft EHCP

50



Support package mapping

« Core support packages linked to the most relevant needs cluster

« Some packages are triggered directly by needs questions

« Support packages name and scope can be easily tailored to partner local authority lexicon
» Flexible framework able to evolve

* Next steps: can link to number of hours required and associated costs

51



Cluster to support packages mapping summary

Clusters

N D

1: Special school placement
SP2: One to one sessions Y Y Low High Y Low Y Y Y
SP3: Small group work Y Y Low High Y Low Y Y Y
SP4: SLC / Picture / Makaton Y Low High Y Core Y Y
SP5: Sensory diet Y Y Y Y
Cluster
driven SP6: Quiet place Y Y Y
SP7: Visual word link activities Y Y
SP8: Liaison distress Y Y
SP9: Social stories / social play / role plays Y Y Y
SP10: Self care / life skills Y Y
SP11: PD & health related support Y Core

Question SP12: Social care related support

related

SP13: Toileting / activities of daily living support Y Y




Next steps

Needs classifier & support package prediction algo:

« More data to improve cluster definition and cluster allocation
« More cases to improve reference outcomes and reference support packages
* More definition on support packages, hours required and cost of delivery for budgeting purposes

* More examples of No EHCP required for data to train boundary conditions for “Cluster X10: No EHCP
required”
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Prototype

https://socialkemistri.shinyapps.io/digitalehcp



https://socialkemistri.shinyapps.io/digitalehcp

Design principles

° Simple Digital EHCP ]

« Clean

BRI PADGET S5, This grototpes i in ' sipha developresme’ iLape. The sampbe baiow 8o contracind om dumeey dets s auesd 518 pleoshokder b eveanitagtion i DRLing purpoiss. Ay rewembbinon 10 sctasl indivichisll i 50n istvadid snd it pastly cosncidents
L a o X1 16-19
Lhrtder
 Fast
] Son et b
P

[ U Se r'.ce ntri C ::In-.-:':.l _ﬁ SUMMArY 355E35MENt Metrics Sugpesied Provisien Requirement lor EHC

« Zero/low touch IT dependency _

o
=

- Designed to overlay existing systems
(dependency minimisation)

« Agile

« Dummy data to protect confidentiality,

: https://socialkemistri.shi io/digitaleh
but based on representative cases. s://socialkemistri.shinyapps.io/digitalehcp
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Prototype functionality

Prototype control panel
Digital EHCP

SROTOTYPE

Fast, efficient, consistent approach to EHCP generation

'.||_1|1.:_| |'_:-h1:'_-.1:

Views:

* Input, update, review and validate pupil needs

Show introduction text boax.

* Provide snapshot summary of all supporting documents (key info /
findings and who has contributed) R

« Reference to other cases

« Automatically generate EHCPs that can be adjusted / personalised.

* Provide placeholder feedback after EHCP process.

SOCIAL KEMISTRI O 56



Prototype screenshots

Functionality: pupil review screen

Intro and pupil summary

Provision recommendation

Digital EHCP

WORK IN PROGRESS. This prototypy is in “slipha development” stape. The exsmples below are constnected from dammy data and uied as & placeholder for demoestration and testing purphses, &ny resemblence to actual individwals is not intended and is purely coincidental

X1 Severe LD
Cluster Primary Meed

: ct EX1
Control ' Pugil ID

& view

panel

Summary assessment metrics

Lamring ifticuteie|
Haakh e
Hesnng [mpairment
Visual Impairment
Physical Desabilty Other)
ADL Chalargyis
e
SEMH
Peych Other
Emotisnal Literacy
Secist enarncor
Salf Estesm
abibey Ervgies
pre—,————————————————
bikity Problam Solvino
Asditses SLCH
Physical Skills
Sensory Skilks
FLMT Flag
Social Care Flag
o] 1

Summary
needs
assessment

Oibsarvation Valug

2 3

v

Suggested Provision Requirement for EHCP

5P1: Specal school provision

SP2: One i ong SeS5HONS

SP3: Small group work

5P4: BLC Pecture/Makaben

SPS: Seerrigry dit

se8: Lsson servee [
SP10: Salf cane | life akils
SPii- Pl & health related support

SP1Y: Toileting /! activities of dely living support

2

Suppart Provision Requirement Mekric

Pupil needs update and validation here
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Functionality: EHCP generator

« Summary of needs and reference to age group

* Mapping to reference target outcomes and suggested care packages (as starting point for personalisation)

+ Auto-generation of EHCP for editing and finalisation

Degital ERCPE

SOCIAL KEMISTRI 32

WORK M FROCETES. This prototype in i “sipha devslcpment’ stape. The sxsmples below s combrected from durimy dats and ussd a1 8 placshcider for damonatration snd testing purposss. Any resemisiencs 1o sctusl indhvidushy i not inbmded and i pursly coincidests

Severs LD Vs Yes
¥ Heed Social Paned

EHCP Generatar Space

My Education, Health & Carw Plan: EEL
In acoordance with the Thildren and Famelies Act 2334 ard the Special Educational Meed and Dieabiline Code of Practics 2014
Section A Viswe, interssty and sapirstione ol the chitd srd their penensy

renr briel hittory, how bet to communicate, poaly, what family sad canse think

Section B: Specisl sducstion nasda

Primary nesd Srwwre LD
Al i L LUmITLrY

SOCIAL KEMISTRI QO

58



Functionality: pupil update and validate area

20 core questions

Verbatim comment space

Validation check box & validation source

SOCIAL KEMISTRI O

Pupil Assessment Input

1. Learmimg Difficulltiss

y Kone 0y Spacific I Moderate

D'-.'al-da'.t'n:

2. Health lssues

@ Hone '-:' Specific C.-' Moderate
3. Phiyzical Disability: Hearing

@ Hone '-:' Specific o Moderate
4, Phiysical Disability: Vismal

@ Hone O Cpecific o Moderate

5. Phiysical Ddsability: Other

Hone Cpecific Moderate
] O O

6. Support with Acthaties of Dally Living Reqguired

@\!‘J:'m C_Js:-:cif: ~, Soma

7. Paychological Diagnosis: ASD

Most

0 o

= Saaere
=

-, Segere

-

- Severe
L

-, Smsere
y

-

— Teere
L

b

Hone o~ Mild -~ Moderate o, Severs
. L3

0 (]

D'a.'alldu‘.ec

= Profourd
L

-~ Profound

_.-\I':'r:‘: urd

_.-\I':'r:‘c urd
O

-, Profound
L)

(A

Multiple

Multipls

Multiple

Multipls

Multiple

Prototype screenshots

SOCIAL KEMISTRI QO
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Functionality: document summary view

Medical & social care dictionary reference Summary corpora cloud

[

Negative
mentions
summary

1
Ey

I i i J; L1 L Iel ]
I i | I | |
/

|
MW

Total mentions
by sentiment 4
summary

|

———
[

Supporting
docs check list

»
o v e
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Functionality: add a new pupil

« Create new pupil using reference ID used in local authority pupil database

Digital EHCP

AROTOTYPE

WORK IN PROGRESS. This prototype is in alpha development® stage. The examples below are constructed from dummy data and used as a placehelder for demenstration and testing purposes. Any resemblence to actual individuals is not intended
and is purely coincidental.

Create New Pupil

Note: Pupil Reference is the unique 1D that is used in local autharity pupil databases.

Pupil Reference

Month of Birth

Year of Birth

Create New

Mote: thi h. hi i fek 1
SOCIAL KEMISTRI ote: this button has been deactivated on this version of the prototype
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Functionality: benchmark pupil

* Needs benchmarking

* Placement perspective for other cases that are similar

Comparison ~
of pupil vs i
w
cluster = =
- : -;;',-_ Distribution of
- I I I <+<— pupils by cluster
E= I type
BOCLAL K EMEETH O l - o
Pupils b
piis Dy : I - N ; % of Pupils with
cluster across : TE 8 <
i . - EHCPs at schools
schools -_ _ : -
L gl "' ' II lI |I- R I I T R e _-_--"r'!-r'_l'_"-l!l'."l'_ll_'
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Functionality: progress feedback

* To be developed further as part of beta phase

* Placeholder in current prototype

Ellgﬂﬁl EHCP

WOEH, I PROGRESS. This prosiotyge | bn "alp ks sage. The enamples Below are sched From demmy dats and used a5 0 placeholider for demanstradion an N Prposes. Ay resemi

Progress Feedback Spac

Used bemeauane progrevs fewarch, goah., pupl oetoemees, svaiation of reech and the efisacy ol suppont packages.

Fewdinack gathensd fiom pupils, parenis and senvioe providers.

S

| EHCP PRODUCTION ey o

Pupil 1D
Update
SOCIAL KEMISTRI 2 )
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User journey mapped to prototype:
From set-up to final EHCP

Set up new pupil

Input initial summary

Initial review (pre-EHCP
plan requirement)

EP report

Other specialist

Preparation of draft EHCP

Panel review

Placement

Final agreed EHCP

Co-ordinator

Co-ordinator

Co-Ordinator

EP

Other specialists /
Co-ordinator

Co-ordinator

Panel

Co-ordinator

Co-ordinator

New ID set up.

Uses SENCO / parent information
to populate Pupil Assessment
area. Passes to EP for review.

Ensure meets minimum criteria
for development of EHCP

Update pupil assessment input
and add verbatim notes

Submit short report and/or
update pupil assessment input
and add verbatim notes

Edit auto-generated EHCP to
personalise to pupil.

Review recommendation on
system

Use system to agree placement
with school & parents

Agree final plan

Input reference ID detail and create blank new record on
system

Uploads initial documents for automatic summarisation and
uses as basis for initial input in pupil assessment.

First gate to proceeed and acts as check list for supporting
assessment / inputs.

Notes & validation completed, requirement for long detailed
report removed. Adds statement of key observations & basis
for decision using short paragraph.

Notes & validation completed, requirement for long detailed
report removed. Adds statement of key observations & basis
for decision using short paragraph.

Edit EHCP screen to produce recommended Word output of
plan.
Review screens: summary / assessment / documents / EHCP

Reliance of EHCP generated by system.

Agree plan & begin feedback process for school and parents.

SOCIAL KEMISTRI O

None.

Ingest summarisation saves 30%

time.

Co-ordinated, consistent approach
to initial decision gate.

Report writing reduced by 25%

Report writing reduced by 25%.

EHCO co-ordination time reduced
by 30%.

Auto generation saves 30% time.

Consistency
Consistency & ease of editing

Consistency & beginning of
feedback loop
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Use case 1:

Step: Set up a new pupil
Role: Co-ordinator

Digital EHCP

*HOTOTYPE

WORE IN PROGAESS, This pratotype is in “alpha development” stage. The examples below are oo
ar is puanely coincideriia

1. Co-ordinator gets reference data
from central data systems using
unique ID for consistent cross

Create New Pupil

Mate: Pupil Reference ks the unigue 10 that is used in local authanity pupll databases A =
referencing Digital EHCP
Pupil Reference
. IPROTOTYPE
2. Month and year of birth are needed
as part of cluster allocation that Manth of Birth . ;

o . pha phase prototype demonstrator
he|ps faSt traCk pre'pOPU|at|on Of uilt as part of 'Using Al to reduce
EHCP _ EHCP production time', For further

. . Year of Birth nformation please contact Social
3. The new ID appears in the Digital v Kemistri.
EHCP system and can be accessed
from the drop down pupil selector Show introduction text box.
SOCIAL KEMISTRI @ Mate: this Buttan has been deas tivated an this version ol the proalatype,

Action View

O Review Pupil

@ Supporting Documents
@ Reference Charts

@ Create New Pupil

@ EHCP Generator

@ Progress Feedback

Pupil ID

EX1

v




Use case 2:
Initial review (pre-EHCP plan requirement)
Role: Co-ordinator

Co-ordinator populates the Pupil
Assessment Input with info provider by
SENCO using selector scales and spaces
for notes

Any score above “none” has a validation
tick box and details of how the need has
been assessed

At the bottom of the form is the update
assessment which is the first iteration save.
This generates the first cluster
classification and iteration of draft EHCP.

SENCO document can be uploaded to
provide supporting document analytics

!

. - 0

SOCIAL KEMISTRI QO

Bottom of Input

PNC selection & stage
approvals along with
the Update Pupil
Assessment button
which updates the
clustering &
generation of
template packages.

Pupil Assessment Input
1, Learning Difficulties

Validated

]

2. Health Issues
I@I

3. Physical Disability: Hearing

¢ - Specific - Moderate . Sever

~ None
.

4, Physical Disability: Visual
~ None .~ Specfic .~ Moderate - Severe
. @ ) QO

S. Physical Disability: Other

6. Support with Activities of Daily Living Required

~ None . Spedfic — Some - Most - All
IC) @, J @ (P

1. Psychological Diagnosis: ASD

Nome - Mild -~ Moderate . Severe

O

D'.'alnd:!:-d

Primary Moed Classification

Severe LD

E Initial Panel Approval

[] EHCP Final

Update Pupil Assessment

Nate: this button has been deactivated on this version of the prototype.

O None — Spedfic — Moderate ® Severe - Profound / Multiple
\ \J \J - \J

Nooe - Spedific — Moderate — Severe - Profound/Multiple

¢ -~ Profound / Multiple

— None - Specfic - Moderate - Severe - Profound/Multipl
) ) ) \J

SOCIAL KEMISTRI QO
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Use case 3; |
Initial review (pre-EHCP plan requirement)
Role: Co-ordinator / first panel (some LA’s)

Once initial data input into system, Digesl EHCP
Digital EHCP provides:

+ First cluster classification

« Summary needs information

+ Suggested support packages
* Firstdraft EHCP

* If the Cluster type is not X10
(No EHCP), it can be shared to
first panel or provide green
light to gateway to full EHCP
validation process
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Use case 4:

EP report / specialist report
Role: EP / other specialist soam. emsrn o [

Validated

* Route 1 - EP / specialists with access:

+ EP/specialist has direct access to the Digital
EHCP so the Pupil Assessment Input & draft
EHCP can be edited directly

* If there is a need for further supporting
evidence, this can be uploaded and then
summarised by the document summariser.

2. Health Issues

@ None - Speciic
3. Physcal Disability: Hearing
@ None O Spec e Moderate C e O Profound | Wltiphe )

' Pupil Assessment

4 n,n« sl o-sful:t‘v. Vaual A I n p Ut

@ Mo Specitc ‘ Vaderate Camcere AF clourd | Waitiple

5. Physical Disability: Dther

Specrhc Moderate - Severs

* Route 2 - EP / specialist without access:
+ EP/specialist provide report

+ Co-ordinator uploads report & updates the Pupil
Assessment based on the document
summariser

€, Support with Activities of Daily Living Required
None - Speciic . Some . Mot

.

7. Pyychelagical Diagnosis: ASD

''''''

-
°
——— o ~—
o
©
-

e e Edit the draft EHCP
[ -]

SOCAR REMISTRI O

B T ——

Document
summarisation
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Use case 5:
Preparation of draft EHCP
Role: Co-ordinator

« Ensures no gaps in Pupil Assessment Input

 Ensures the document summarisation is
consistent with the Pupil Assessment Input

* Reviews all validations (or gaps) in the Pupil
Assessment Input

* Reviews the draft EHCP and fills any gaps

* Determine preliminary placement
recommendation

Document
summarisation

SOCIAL KEMISTRI O

SOCAR REMISTRI O

@ ) Specrhc Moderate -~ Severs

€, Support with Activities of Daily Living Required
None - Speciic . Some . Mot Tul

0 ) O

7. Pyychelagical Diagnosis: ASD

''''''

B T ——

Pupll Assessment Input
1. Learning Difficulties
Spec d = Seve
L

Valdated
2. Health Issues

None Moderate . Severe
.
3. Physical Disability: Hearing
@ None - SpeciSc - Maoderate - Severe - Profound ! Mgltiphe
4. Physic sl Diaability: Viaual
@M - Speciic Maderae - Severe - Profound | Meltiphe
5. Phywical Disatility: Other

ttigs

SOCIAL KEMISTRI QO

Pupil Assessment

Edit the draft EHCP
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Use case 6:
-
Panel review

Role: Panel

* Review summary .

. ReviewdraftEHCP =

oy ared el 210 plm PPl e de- 1t 2l blrg e Aov el e kom Lol rulvaduss A rirvaldel » ey win
S QtFIe] Prsition Aeguinemang i EHCF

5
-

|
1
f m

« Approve/ refer/ reject

Pupil Assessment
Summary

Primary Heed Clapsification

Svere LD "'

[[] EHCF Final

B T ——
Update Pupil Assessmeent

Mote: this bufiton has been deactivated on this version of the prototype.
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Use case 7 |
Placement & work towards approved final EHCP
Role: Co-ordinator / Panel e !

« Share draft EHCP with parents / carers

« Select most appropriate education setting
using placement benchmarks

» Share draft EHCP with target
establishment(s)

* Adjustdraft EHCP

Pupil Assessment
Summary

g
]
E

]
]
5
B

]
i
5

« Agree final EHCP with panel

O\t EHCP -

-
°

[ TR
. A
e
-

= o ot s -.4..-..-‘...--;-“‘-‘.-;-; ...— 7 o
IIIIIII.- I Draft EHCP

._ ; Placement *7
‘ ol | benchmarkmg
b R — “.-l T, 71




Use case 8:
Progress feedback
Role: Establishment / Parent / Carer / Pupil

To be developed as part of beta phase

Use Digital EHCP to provide feedback on outcomes.
These can span special education needs, health,
social care, educational achievement (grades).

Will help better understand efficacy of support
packages (improve efficacy)

Reviews can be triggered as necessary rather than
after a specific period (more efficient)

Specific use cases need development for:
SENCO / establishment
Parent/ carer
Pupil

et ek o b

SOCIAL KEMISTRI QO
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Technology



Prototype technology: alpha

Design principles:

» Fast prototyping solution bringing together front end software and data science packages

« Built around user interaction and agile iteration

* Preparation for fast implementation into secure cloud environment (see Beta technology design)

* No IT requirement

< > Dummy case data
frames

[

Alpha User

Web
application

Shinyapps.io PaaS

o -

Analytics & pre- References Algos

1
1 1
1 1
1 1
processing 1 :
| |
1 1
1 1

_____________________
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Prototype technology: pilot / beta phase

Design principles:
+ Overlay system to prove out benefits and refine data capture and algorithm effectiveness
+ Use secure cloud based technology for maximum efficiency and minimum dependency on existing systems

° Align to Government Cloud v6 design principles (https://Iwww.microsoft.com/en-us/trustcentre/compliance/uk-g-cloud)

AAzure

1 1
Support co- | |
ordinator \ Azure blob storage |
with X - > for document X
assessment L ﬁﬁ 't.. ‘ ingest store | A N
C 3 completion ! T \ah é X
process & ! X PDF
Overlay load ! b Azure SQL store for X
EHCO / co- | necessary ! Secure Web @ processed ! Final EHCP &
ordinator reports ! sign on application < > document output & ! Document
\ ey pupil assessment 1 output of
! ! ' Database data X assessment /
X \ _ charts for
| docker . " reporting
| Docker container with |
E Azure VM, R and Shiny Server E
O Load reports,
c ) support core of

EHCO /co. < Hng process Existing data systems

ordinator
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Technology: future state

Design principles:
+ Use secure cloud based technology for maximum efficiency and minimum dependency on existing systems
» APl interface for ease of access (if available from existing systems)

° Align to Government Cloud v6 design principles (https://Iwww.microsoft.com/en-us/trustcentre/compliance/uk-g-cloud)

E .,
%.-llh. 2! %

AAzure [f

O

| |

! 1

! 1

! 1

! 1

! 1

! 1

: I

X 1

C D vonge I = plotly . e !
1

EHCO / b & L Web ) |

Co-ordinator . ! ecure € ‘ \R) F {xml) X

supporting ! sign on application Azure data factory :

reports ! |

1

! . are 1

X Pr.ocessmg / edlltlng _hub:_AZL{re VM Optimised !

X with computation, visualisation & data store !

|| peimemt e e | 2 API mgmt!

Password authentication Document store & reporting

Existing data systems 76




Beta

SOCIAL

KEMISTRI



Beta: summary

Builds on alpha phase work

Targets 1 (possibly 2) local authorities

Overlays process to optimise process implementation
Core activities spanning:

Process facilitation (overlay co-ordinator)
Pilot technical build

Data generation and algorithm development
Feedback design & piloting

Production system build

Key outputs:

Pilot system

Validation of benefits

Change management framework for new local authority adoption
Production system

SOCIAL KEMISTRI O

78



Beta: core considerations

Set-up and support:
+ Pilot co-ordinators need to identified, assigned overlay co-ordinators and process details agreed
- Need more cases / data to evolve algorithms (Al)
* Requires dedicated resource to summarise & add scales to existing EHCP cases
- Prototype needs to be built into secure cloud hosted environment

* Pilot:

- Data stored in existing systems and overlay system for the pilot period until the system evolves to
the production/ live system

* Refinement of “No EHCP” cluster, ie cut-off conditions
* Provide evidence of time savings from pilot (using historic comparisons from similar cases)

- Design, development and pilot of feedback

Production technology build
- Staged gateways & agile development

79



Beta: overlay process

« Overlay system to prove out benefits and refine data capture and algorithm effectiveness
* Minimise disruption to processes / systems until benefits proven

» Agile development process

* Support co-
ordinator with

assessment
O completion process R — N

& Toad necessary - _— |

u reports - E PDF

Overlay ) —

EHCO / co- e Uses un.|ql.Je ID

ordinator from existing data output of assessment /
systems

charts for reporting can
be exported into existing

Digital EHCP system i Final EHCP & Document

systems
O Load reports,
c ) support core of
EHCO/co- i nEprocess Existing data systems
ordinator

SOCIAL KEMISTRI O
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Beta: pilot technology build

Transition from alpha technology to beta pilot technology

SOCIAL KEMISTRI O

N

Alpha User

Web

A

1

1

1

1

1

1

1

1

1 o
i application
1

1

1

1

1

1

[

Dummy case data frames

Analytics & pre-
processing

F

-

Web
application

R
ol

docker

Azure blob storage

> for document ingest
store
Azure SQL store for
_ processed document
>

A

output & pupil
assessment data

Azure SQL
Database

—

v

Docker container with

Azure VM, R and Shiny Server

v

L
PDF

Final EHCP &
Document
output of
assessment /
charts for
reportin

1
Support co- :
ordinator X
with 1
o il "
completion ! Sl Do
process & :
Overlay load ! S
1 ecure
EHCO / co- necessary 1 ;
ordinator | reports 1 siehon
1
1
1
1
1
1
1
1
1
Load reports,
support core of >
existing process
EHCO / co- ep

ordinator

Existing data systems
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Beta: data generation and algorithm development

Data
+ Grow from 95 EHCP cases to 1000+
+ Assess and scale as per Digital EHCP Assessment Input

*  Work within local authority to eliminate data redaction

Al / Algorithms

» Evolve classifier and support package recommender with more data
* Refine “No EHCP” cluster, i.e. cut-off conditions

+ Evolve document summarisers and ingest

* Support system build requirements and required logic

» Support feedback design and pilot to complement other analytics and algorithms
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Beta: feedback process

________________________________________________________________________

Design and pilot feedback process EHCP PRODUCTION Eﬁg‘;}s’ ‘;
Gives EHCP participants a voice supporting
! documents |

Improves service efficacy I 1. Alclassifier and !
: recommender !

Increases co-development ' 2. Validated by . !
. . : specialists Efficacy of !

Introduces automated review flags, ie ' 3. Personalised EHCP !
when needed not just when |
prescribed !
! EHCP&a

_— Update

FEEDBACK O O O + Feelings

COHCHC «  Outcomes
LOOP Pupil Parent SENCO * Results
/ Carer

________________________________________________________________________ 83



Beta: production system technology build

* Facilitate best operation and interchange with existing systems and data architecture

° Align to Government Cloud v6 design principles (https://Iwww.microsoft.com/en-us/trustcentre/compliance/uk-g-cloud)

I - V. () R —
%.-llh. %

C D v

1
1
1
1
1
1
1
1
1
1
| plotly -
1
EHCO / F:)r:dcess & . Web )
Co-ordinator . ! ecure € ‘ @ a Cxml)

supporting : sigh on application ” Azure data factory

reports :
1
X Processing / editing hub: Azure VM Optimised
X with computation, visualisation & data store
X API mgmt XML editing capabilities AP mg_mt'

1
Password authentication Document store & reporting

Existing data systems
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Beta: draft plan by work packages

- Based on 1 local authority

- Phased approach:
1. Set-up
2. Data collection | pilot start | feedback design & pilot
3. Production system build

Project Week
Activities Total Weeks
Kick Off / Comms / Process
Detail Finalisation / Pilot 4
System Build 1111
Data Collection /
Formatting (Existing / 20
Previous Cases) 1111111 1111111111111
Digital EHCP Pilot 26 111211 111111111111 111111111
Feedback Design & Pilot 26 11121111 1111111111111111111
Product System Scope & 99
Build 1111111111111 111111111
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Beta: draft plan by activities and roles

SOCIAL KEMISTRI O

Weeks

1234567891011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Area Detail Roles Weeks
Product Owner in Council |Council Lead / Co-ordinator Product Owner
Project Management Overall project management Project Lead / Support

Pilot System Build Out

Build prototype in cloud

Technical Architect

Algo Dev & System Logic

Logic / NLP Engine / categorizer / feedback

Data Scientist /
Specialists

Data Collection

Data review & input using existing cases (10
per day / analyst) = 2 analysts ¥*10wk = 1000
cases

Data Input / Review

Digital EHCP Pilot

User workshops / comms / co-ordinator
shadowing for new Cases & migration of
existing

Overlay EHCO / BA

26

Feedback Design & Pilot

Design / scope / workshops / comms /
review, monitoring

Service Design /
Feedback Co-ordinator /
BA / Specialists

26

Production System Build

Scope / data interchange design/ production
architecture / build

Technical Architect / Dev

26

Ul / UX

Ul / UX Specialist

22

Requirements management / reporting /
review & build PM

BA / Dev PM

22

Production system coding / scripting / testing
/ release

Developers / Testers

18
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Beta: provisional resource & cost

Provisional :

° Start Jun_sep 1 9 Core activities Estimated Cost Breakdown
Project management / reporting 17%

e 30 weeks duration Data generation 10%
Al / analytics / process & system design 17%

* Agile project team of up to 15 Digital EHCP pilot support (overlay) 7%
specialists Feedback design & pilot 11%
Productization of system 38%

* Cost£1.4m Total 100%
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