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SAYING SOUNDS
Saying single speech sounds

Tracking development |

Saying sound spontaneously >

at home, in therapy

Saying consonants and vowels together

Imitating

and at school

Saying sound spontaneously

Achieved

Frank Buckley, Angela Byrne,
Sue Buckley, Ryan Buckley

Developing
Emerging

Down Syndrome Education International Not yet

15 Mar
Down Syndrome Education USA

IMITATING

Can Charlie produce the sound /b/ after hearing
an example?

Not yet
Not yet imitated °

Emerging
Imitated once or twice

Developing

O
Imitates sometimes O
O

Achieved

Imitates usually

Sr Latest observation recorded at 14:36°

Observation saved.



From observations to advice

 We all observe our children, our clients, our
students and our study participants

 Advice and support for families and educators
relies on observations (usually theirs)

« By making it easy to record progress and
share observations we can deliver more
accurate and more timely advice

By collecting observations of many children
over many years we can advance our
understanding of their development (and
further improve advice)

< Back Milestones

Making eye contact

Does Charlie look at your face and make eye contact
when you talk to him?

Smiling at familiar faces

Does Charlie smile when he sees you?

Shows excitement by moving

Does Charlie get excited and show pleasure by moving
his arms and legs?
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From observations to advice

We have built systems to:

* collect observations across a variety of
development, speech, language and literacy
measures

 analyse observations to monitor progress and
to provide data-driven, personalised advice

- share large datasets with the research
community

https://www.down-syndrome.org/papers/2024/research-practice/

https://community.down-syndrome.org/t/an-update-on-our-planned-

progress-tracking-and-advice-services/98

dse

08:56

< Back

Recommendation

Repeat sounds that Charlie
attempts to make

Respond and talk naturally to Charlie and
also repeat back the speech sounds he is

making.

Whenever Charlie makes a sound that sounds like a
speech sound, respond as if he has said something
meaningful by talking back to him.

In addition, repeat back the speech sounds he is
making. Look at Charlie and make eye contact as you
speak to him. Keep your face close so he can see

your mouth movements.

How this can help

Responding to Charlie when he makes a sound
encourages him to keep experimenting with sounds

and to engage in a "conversation" with you. It shows

Charlia that vnii like him 1icina hic vnire and

8= Show related advice and resources



https://www.down-syndrome.org/papers/2024/research-practice/
https://community.down-syndrome.org/t/an-update-on-our-planned-progress-tracking-and-advice-services/98
https://community.down-syndrome.org/t/an-update-on-our-planned-progress-tracking-and-advice-services/98

Progress tracking apps

Over the past 11 months, we have focused on
developing user interfaces to these systems...

Three progress tracking apps:
* My Child’s Progress - to support families

« My Clients’ Progress - to support speech
and language therapists, early years
professionals and organisations

- My Students’ Progress - to support
teachers and other education professionals
working with school-aged children
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Connected teaching apps

Three teaching apps:

- See and Learn - a unified app bringing
together the See and Learn speech,
language, reading and numeracy teaching
activities

« My Words - personal vocabulary/picture
library with matching and selecting activities

» My Stories - personal story books

« Each connects with observations systems to
automate activity/achievement recording




Supporting multiple platforms/devices

« Windows, Mac, iPads, iPhones, Android tablets, phones, desktop/laptop

&« = My Child's Progress . - a x l
d ar m a b
dog car man ant bat
e p | n 00
get pen in net boot
octopus
t ee h u k

top beet hat up cat




Observations

Tracking progress across a range of measures:

developmental milestones - markers for
social/emotional, communication, language,
motor, reading and number development

speech measures - single phoneme and
consonant-vowel imitation and independent
production

language measures - single word
comprehension, signing, and spoken imitation and
independent production - also phrases and
sentences comprehension

reading measures - single words, phrases and
sentences

dse

ball

Noun

UNDERSTANDING

Understands spoken word Achieved >

SIGNING

Signs word

SAYING

Imitates word Emerging >

Says word Not yet >

READING

Understands written word

Achieved

Developing

Emerging
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Observations

| ball
Celebrating small steps: |
* New skills can take time to become established [ oo seen e e word

Not yet
Not yet imitated

« We record progression as skills learned rather than
a simple yes/no

Emerging
Imitated once or twice

Developing
Imitates sometimes

« Add past observations rchioved

Imitates usually

- Add annotations (notes, recordings, photographs)

> Latest observation recorded at 11:09>
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. . w2 (D
Monitoring progress -

Observations >

« Chart progress on single and multiple _
Early milestones > Speech sounds
related meaSU reS Monitor important Track progress wit

behaviours and speech sounds ant
achievements during early consonant-vowel
development. combinations.

« Progress reports summarising progress
across an area/aspect of development

Progress reports >

Early milestones > Speech so

» Progress reports for multiple children (My
Client/My Student)

» Progress reports link to relevant guidance
and advice

Advice >

Early Communication > Speech
Continue to teach and respond to Repeat, e
simple gestures babble sc

Respond when Sarah attempts to Repeat ba
communicate by using gestures. makes, en
beginto e

Recommendation Recomme|




Personalised advice

« Advice is based on observations recorded

« Advice generation is informed by a rich

Emma

PROPN

Index Token

is
playing
in

the
garden

nsubj

playing
VERB

prep

playing
playing
playing
playing
garden
in
playing

model of speech and language, mapping
words, sentences and speech sounds

pobj
det

the

DET
Right
Emma
is
garden
the
garden

dse

11:20

< Back

Recommendation

Talk about objects that
Sarah shows to you

When Sarah has learned to hold an object
and show it to you, talk about the objects

she shows you.

Try to notice whenever she do this and respond to
her by naming the object, describing it, and telling

her what it is used for.

You can continue to encourage Sarah to pick up
things to show you by doing this yourself. Show
Sarah what you are holding and talk about it. You
can help Sarah by playing games to encourage
reaching and picking up light toys that are not too

garden. big for her to grasp. You can encourage Sarah to

NOUN show in play situations with suitable play items
around you.

Features How this can help

Number=Sing
Mood=Ind|Number=
Aspect=Prog| Tensq

Show related advice and resources

Definite=Def|Pron
Number=Sing
PunctType=Peri

™



Personalised advice

- Advice generation is deterministic

« We do use deep learning models to help build
our speech and language model|

« We do not use language models to generate
advice

« We define explicit rules for each advice item

« We are investigating using language models
to support natural language user interactions
(but not to ‘reason’ about advice)

dse

Activity

Start to teach Sarah the
meanings of spoken words
using pictures

Start to teach Sarah the meanings of
words by looking at pictures of objects,
animals and people, Say the words clearly

as you look at the pictures.

As Sarah begins to show an interest in pictures that
you look at together, you can begin to use planned
teaching activities to teach the meanings of spoken

words using pictures.

What you can do

At first, start with a few words for objects, animals or
people (nouns) that you think will be most familiar to
Sarah.

8= Show related advice and resources




Sharing and collaboration

- Share progress reports - recipient does not
require app - can view on a web site

- Share access to tracker - within family,
between parents and therapists and
teachers, within school

- Fine-grained access control system -
share read-only access or parts of tracker
data

dse

Cancel @ id-staging.dseclients.app

dseEQ"

Sign in to DSE

Email address

Password

Forgotten your password?

Do not have a DSE Client ID? Sign up now.

Need help? Contact us at clients@dseinternational.org

Terms | Privacy | Cookies




Observation data

An observation records
a value relating to a
measure at a pointin
time

« Recorded in sets of one
or more observation,
together with
information about the
source and the
observer

« May be supplemented
with annotations

"id":

"trk":
"sid
"scr":
"sub":
"obr":
"src":
"obs":

Y
1,
"crt":
"upd”:

dselEY"

"' "records://records/vl/observations/set",
"obs set v24jz4ibx8ZAE9MG4ASe3QFWItuGsReCN", . :
_set_va4) Q subject (child)

"dse_trk_olEBiyfFHuqg2XyWL2DBdwNuko2DngSZZ",
": 532453384229673, observer
1742033839688,
)5/‘/ source

"dse_subj_NozjzldcbeyKefXklhXwrTyZTrLXC5Aus45cKqe’s
"dse_obs_AT4B3G5XSWHIi563jImyJcRd302u7X70B",
"org.mychildsprogress.app://dse.progress.mychild.nativeapp/2025.20.67.18688/records.speech

[

"d": 1011, time
it 42123274619266i/ measure |d
"t 1742633839688,"’,,,,,,a/ff .
667420532491, 4T —— parameter (optional, number/text)
P 93 value (ordinal, count, ratio...)
vl <
1742633839979,
1742033839979,

"_idmp": "TpmVAWvNFnOF5SyHJeUVLQ==",

"_I“id L

! "a6lIAMc-+vpEAQAAAAAAAA==",

" self": "dbs/a6JIAA==/colls/a6lIAMc-+vo=/docs/a6blIAMc-+vpEAQAAAAAAAA==/",
"_etag": "\"o048075f7-0000-1100-08000-67d553afB000\"",
" _attachments": "attachments/",

Il_tsll :

1742033839



Observations data

Simple measure:

» “{subject} smiles when she sees a
familiar face”

 [not yet/emerging/developing/achieved]

Parameterised measure:
« “{subject} imitates a speech sound”
 [not yet/emerging/developing/achieved]

. “Jar/"

parameter

measure Noun

IMITATES WORD

Does Sarah imitate the word (ball)?

value
Not yet
Not yet imitated

Emerging
Imitated once or twice

Developing
Imitates sometimes

Achieved

Imitates usually

> Latest observation recorded at 11:09>

dse
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Observations data

- Operational data (trackers, subjects, observers, observation sets)
stored in globally replicated databases
(currently in three locations)

« Reduced latency for users

« Redundancy and fail-over

« Changes to operational data are
processed to create analytical data...




Observations data

- Analytics data stored in
separate database (also
replicated)

 Better suited to efficient
guery processing

« Datais largely anonymised
in the analytics database

 Analytics database can
evolve over time with
additional views, indexes,
data structures,
independently of
operational database

™

dseEE

time measure value parameter

igef data_sample - ]
Filter
date subject_age_months measure_id value_binary value_ordinal value_count value_amount value_ratio value_freq y p ter | b parameter_text rect
2025-03-16 12 497421908958 0 d
2025-03-16 6 897732674004 90
2025-03-16 12 687420532491 90
2025-03-16 6 083097473886 10 135787232796
2025-03-16 12 497421908958 10 d
2025-03-16 12 584957382250 90 I
2025-03-16 & 085007475886 a0 740222541792
2025-03-16 12 696066383421 0 191761066761
2025-03-16 12 584857382250 =h] m
2025-03-16 12 667420532491 =h]
2025-03-16 12 667420532491 =l o
2025-03-16 12 584957382250 90 £
2025-03-16 12 189408043930 0 191761066761
2025-03-16 12 687420532491 90 ar
2025-03-16 6 667420532491 0 il
2025-03-15 6| 584957382230 10 d
2025-03-16 12 687420532491 90 il
2025-03-16 6 708574410551 90
2024-03-18 0 897732674004 0
2025-03-15 6 667420532491 10 ar
2025-03-16 6 083097473886 90 8818530167284
2025-03-15 6 667420532401 50 d
2025-03-15 6 418060369960 0 ar
2024-09-07 0 897010238330 10
:n'\: A oae | anca nTaTonns A 1acraTanaTRe ,
Showing 1 to 25 of 120 entries, 14 total columns
Console  Terminal Background Jobs -

R - R4.4.3 . Di/documents/DSE (Internal)/DSE Internal - Documents/Research/progress-tracking/r-dema/

R version 4.4.3 (2025-02-28 ucrt) -- "Trophy Case"
Copyright (C) 2025 The R Foundation for Statistical Computing
Platform: x86_64-w6d-mingw32/x64
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Observations data

« Can query and analyse observations data using common statistical analysis tools

<, Generate + Code -+ Markdown | [ RunAll ¥ Restart = Clear All Qutputs | 8 View data Jupyter Variables = OQutline  --- B, Python 3.13.2

import pandas as pd

columns = [

- W tt
€ expect to
'subject_uuid', 'observation id', 'date', 'subject _age months', 'measure id',
l I Ia ke fu | Iy 'value_binary', 'value ordinal', 'value count', 'value amount', 'value ratio',
'value_frequency', 'parameter_number', 'parameter_text', 'recorded'
mised
a n O ny I Se df = pd.DataFrame.from records(results, columns=columns)
df[ 'observation_id'] = df['observation_id'].astype('int64')
d a ta S ets df[ 'subject_age_months'] = df['subject_age_months'].astype('int32")
df[ 'measure_id'] = df[ 'measure_id'].astype('int64"')

df[ 'date'] = pd.to_datetime(df[ 'date'])

available SRR

M dfow] X g A O -
B Export as file U Refresh data 12 Report an issue 120 rows x 14 columns ° Go to column
# observation_id & date # subject age ... # measure_id © value_binary # value_ordinal 1 value_count @ value_amount 1 value_ratio @ value frequency # parameter nu... *** &7 parameter_text
Missing: 0(0%) Missing: 0 (0%) Missing: 0 (0%) Missing: 0 Missing: Missing: Miss... 120 (100%) Missing: 120 (100%) Miss... 120 (100%) Missing: 120 (100%) Missing: 85 (71%) Missing: 71
Distinct: 120 (100%) Distinct: 10 (8%) Distinct: 4 (3%) Distinct: 24 (2 Distinct: Distinct: Distinct: 0 (0%) Distinct: 0 (0%) Distinct: 0(0%) Distinct: 0(0%) Distinct: 16 (13%) Distinct: 12 (
o Con necti ng Min: 2024-03-... d
Max: 2025-03... ar
, bl il B I —— T
W I t h R Min 14363... Max 900592... Min 0 Max 12 Aax 991 Min 0 Max 90 Min 1039156... Max 9652983
2185869202532336  2024-09-07 00:00: 0 897010238330 Missing value 10 Missing value Missing value Missing value Missing value Missing value  Missing value
294443856595043%  2024-09-07 00:00: 0 897732674004 M. g value 10 Missing value Missing value Missing value Missing value Missing value  Missing value
a n d Pyt h O n 5734054845812343  2024-09-07 00:00: 0 958596687423  Missing value 0 Missi Missing value Missing value Missing value  Missing value
703895425596179%  2024-09-07 00:00: 0 591798358568 M g value 0 Missing value Missing value Missing value Missing value  Missing value
I 4030385434104033  2025-03-13 00:00: 6 156458237228 M value 90 Missing value Missing value Missing value Missing value  Missing value
t O O S 6870652730685704  2025-03-15 00:00: 6 667420532491 M q value 10 Missing value Missing value issing value d
4937565294311556  2025-03-15 00:00: [ 584957382250 M g value 0 Missing value Missing value Missing value d
5237263090682899 2025-03-15 00:00: 6 418960369960 Missing value 0 Missing value ing value Missing value Missing value Missing value d
6845777695806045 2025-03-15 00:00: 6 497421908958  Missing value 0 Missing value ing value Missing value Missing value Missing value d
1853910832064396 2025-03-15 00:00: [ 667420532491  Missing value 50 Missing value Missing value Missing value Missing value Missing value d
3847307863633422 2025-03-15 00:00: 6 497421908958 M value 0 Missing value g value Missing value Missing value Missing value  a:r
212611581839288% 2025-03-15 00:00: 6 418960369960 M value 0 g value Missing value Missing value Missing value a:r
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Extensibility and partnerships

« We have built the apps and the record
keeping systems to be extensible

« Research partners can integrate
observation collection with their own
web sites or apps - for example, to
support a project with a specific set of
measures or recording device




Extensibility and partnerships

« We can also build in additional observations
into the existing apps and make them
available to study participants

By linking with our records systems,
researchers can collect custom measures
alongside existing measures - providing
additional data and avoiding duplication for
study participants

dse




Extensibility and partnerships

Translations and adaptations

We are beginning to look for partners
interested in extending the record
keeping systems and apps to better .
support families and professionals in
different countries and muiltiple
languages

< Zuriick

Tracker erstellen

Fortschritt verfolgen

Frihentwicklung der Kommunikation, Sprache,
Sprechen und Lesen bei jedem Kind
Uberwachen.

Personliche Beratung und Unterstiitzung

Hol dir Ratschlage und Unterstiitzung, die fiir
die Entwicklungsphase deines Kindes relevant
sind. *

Wissenschaftliche Forschung unterstiitzen

Hilf uns, das Verstandnis fiur die Entwicklung
und Lernbediirfnisse von Kindern zu
verbessern.

dse

£ Retour

Créer un suivi

Suivre la progression

Suivre le développement de la communication,
de la parole, du langage et de la lecture chez
tout enfant.

Conseils et soutien personnalisés

Recevez des conseils et un soutien adaptés a
|'étape de développement de votre enfant. *

Soutenir la recherche scientifique

Aidez a améliorer notre compréhension du
développement et des besoins d'apprentissage
des enfants.

*Actuellement, les conseils et le soutien que nous offrons
sont principalement destinés aux enfants atteints de
trisomie 21 et aux enfants ayant des difficultés
d'apprentissage similaires, de la naissance a 5 ans.

*Derzeit sind die Ratschlage und die Unterstlitzung, die wir
anbieten konnen, hauptsachlich fiir Kinder mit Down-
Syndrom und Kinder mit ahnlichen Lernschwierigkeiten oder

« Translating and adapting our speech
and |anguage model aBL?:g;cli:;ltjlngen,vonderGeburtbiszumAItervon5Jahren,

- Translating and adapting advice and
guidance

» Linking advice and guidance to
additional local resources

™



Previews and release dates

« We expect to start trialling previews of My

— Child’s Progress with families in the next
several weeks (Windows and iOS at first)
« Depending on feedback, we hope to begin to
- share early previews of My Client's Progress

with speech and language therapists and
groups providing direct services by mid-
summer

* Previews of My Student’s Progress will likely
begin later in the year

7

dse




Previews and release dates

« We hope are first full release of My Child’s
Progress will be available for families in the
autumn

« We may begin with the 0-3 age group and
extend from there
« We are also working towards releasing the new

unified See and Learn app (that connects with
the record systems) in the autumn
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And then...

Future directions;
- Different input modalities - audio, video

« Can we train models to (say) analyse
speech and provide clinically-
appropriate recommendations?

« Can we model interactions between
measures in multiple domains over time
to better inform our understanding (and
generate better-informed advice)?

« To what extent can we accelerate the
research-practice loop?




dseEH

How to get involved

Announcements and updates

« Mailing list (https://www.down-syndrome.org/mail/subscribe)

* https://www.down-syndrome.org/progress/

 https://www.down-syndrome.org/news/

 https://bsky.app/profile/dseinternational.bsky.social

Feedback, thoughts, questions

« https://community.down-syndrome.org/c/progress/23



https://www.down-syndrome.org/mail/subscribe
https://www.down-syndrome.org/progress/
https://www.down-syndrome.org/news/
https://bsky.app/profile/dseinternational.bsky.social
https://community.down-syndrome.org/c/progress/23
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