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Creating an Inclusive
Classroom: SEN in
Computer Science
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Objectives

Participants will be enabled to:
Develop an understanding of Inclusion, SEN and current policy.

Make the link with Leaving Certificate Computer Science.

Recognise the broad range of guidelines and resources available.

Use current accessibility features and tools.

Bring inclusive teaching practices for CS back to the classroom.

Develop a shared understanding of the challenges and possible strategies for

a wide range of SEN categories.
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What is Inclusion?
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Perspectives on Inclusion

‘Technology should be a vehicle by which students reflect and demonstrate
understanding of their intersectional identities’
‘Inclusion is creating space for nurturing and caring relationships’

- Shuchi Grover at
InclusiveSTEMCS 21
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Perspectives on Inclusion

‘Different forms of assessment privilege different forms of understanding’

- Dr Shuchi Grover

‘[Our classrooms contain] ... minoritised learners, rather than minority
learners’

- Prof Tia Madkins
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In its broadest sense, inclusion describes the extent to which
individual pupils are integrated within the educational system. The
EPSEN Act, (2004) in the Republic of Ireland and the Code of
Practice (DENI, 1998) in Northern Ireland mandate the creation of

inclusive learning environments in Irish schools.

https://ncse.ie/wp-content/uploads/2014/10/InclusiveEducationFramework InteractiveVersion.pdf



https://ncse.ie/wp-content/uploads/2014/10/InclusiveEducationFramework_InteractiveVersion.pdf
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Warm-up: Inclusion

What does an inclusive classroom look like? What does inclusion mean to you?

1 Mentimeter

URL = www.menti.com

Code = 7104 0068
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Current Policy
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Special Educational Needs are defined as:

A restriction in the capacity of the person to participate in and benefit
from education on account of an enduring physical, sensory, mental
health or learning disability, or any other condition which results in a

person learning differently from a person without that condition.

The EPSEN Act recognises that special educational needs may arise from
four different areas of disability: e physical e sensory ¢ mental health e

learning disability.

EPSEN Act, 2004



Current Policy

Circular No 0014/2017

It is the responsibility of the
classroom teacher to ensure that
each student is taughtin a
stimulating and supportive
classroom environment where all
students feel equal and valued.

- 13. The Role of the
Classroom Teacher



Current Policy

Guidelines for Post-Primary Schools

Supporting Students with Special
Educational Needs in Mainstream Schools

A Contimum of Support for
Post-Primary Schools
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SET and SNA Allocation

Schools now receive an allocation of SET (special education teaching)
hours and SNA positions based on the school’s profile.

The responsibility for the distribution of these resources to students
has been devolved to the management of each school.

Students no longer need a diagnosis to access SET/SNA resources.



Continuum
of Support

ACADEMIC SOCIAL, EMOTIONAL &
BEHAVIOURAL

COMPETENCE _ COMPETENCE

Individualised &
Specialist Support

Response to Groups
and Individuals

Preventative
& Proactive
Approache:

A Continuum of Support
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The Student Support File

Tracks the student’s pathway through the Continuum of Support.

Documents progress and needs over time.

Ensures continuity of support for a student, including transition
from primary to post-primary school.

Assists schools in providing an appropriate level of support to
students, in line with their level of need.

Collates all information about the support of the student:
information gathered, plans and interventions, consultations and
reviews.

| inmert achoot ogo here

STUDENT SUPPORT FILE

Acadewsc success LUTTDD S, EmoTionaL &
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The Student Support File

Highlights a student’s particular Strengths and Needs
Sets a small number of goals and targets for the year/term.

Give teachers insight into areas of particular skills/interests for the
student

Allows teachers to create specific supports to help meet students’
current needs/targets.

Insert schoot Kogo here

STUDENT SUPPORT FILE
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Leaving Certificate
Computer Science



PDST

Professicaal Development [ t5ei an om Fhorbairt
Service for Teachers | Ghalrmidil do do Mhuinteoiri

[

LEAVING CERTIFICATE

COMPUTER SCIENCE
is designed to suit ALL STUDENTS of ALL ABILITIES

Itis structured to enable

all students, of all abilities,
to embrace the subject and
succeed in every aspect

of the course.

Students will learn

« Computational Thinking
« Programming Languages
» Design & Collaboration

- Computers & Society.

CS For All — For all students who want to do it!

Students will gain skills
that are valuable in any
future career.

‘ : ; I O iA I | / EIS FOR EVERYONE: GIRLS, BOYS, ORDINARY LEVEL, HIGHER LEVEL, SEN.

https://www.csforall.org/



https://www.csforall.org/

‘Students will explore the role that adaptive technology can
play in the lives of people with special needs and how
access to, and engagement with computing and technology
is of ever-increasing importance to societies, democracies

and human progress.
LCCS Specification p9

1.15 consider the quality of the user experience when
interacting with computers and list the principles of universal
design, including the role of a user interface and the factors

that contribute to its usability.

1.17 describe the role that adaptive technology can play in the
lives of people with special needs.

Computer

Science

Curriculum Specification

LEAVING CERTIFICATE

linary and Higher Level

PDSTO
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Current Technologies

= W W W™




LCCS Classroom &




Discussion:
SEN Supports
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Supporting your learners with SEN

What supports might you put in place for students with SEN in your
classroom? (refer to your non LCCS classes if needed)

1 Mentimeter

URL = www.menti.com

Code =4301 4910
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Go to www.menti.com and use the code 76 43 28

i Mentimeter

What supports have you put in place for students with SEN in
your classroom? (refer to your non-LCCS classes if needed)

https://www.mentimeter.com/s/7c783eebe2234b37237a3fb0119a1d38/8e93217c3249



https://www.mentimeter.com/s/7c783eebe2234b37237a3fb0119a1d38/8e93217c3249

Discussion




SEN Guidelines & Resources
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NCSE POLICY ADVICE Delivering for Students with

Su pporting Students Additional Care Needs.
. th A t. S t The Right Support at the Right Time in Schools
Wi utism PEC rum AProposed Model of Support

Disorder in Schools ke 250

A Guide for Parents/Guardians and Students

NCSE WORKING GROUP REPORT NO. 2

NCSE 2016

ncses

An Chomhairle Naisiinta um Oideachas “~|)\ isialta
National Council for Special Education
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Technology
Education

. °
Guidelines
for Teachers of Students with
General Learning Disabilities
Overview

An Chombhairle Naisitnta Curaclaim agus Meastnachta
National Council for Curriculum and Assessment



SCHOOL HANDBOOK FOR

TEACHERS

N DYSLEXIA SCHOOLS

Factsheet

What is Dyslexia?
Facisheet2  Screening and Identification
Factsheet 3

Factsheet 4 The assessment report and its implications for learning

Factsheet S Supports for students with dyslexia in irish Education

Factsheet 6 The dyslexia friendly school
Factsheet 7 for

Developing reading

Factsheet 9 Developing vocabulary and writing skills across the curriculum

Factsheet 10 Mathematics: dyslexia and dyscalculia

Factsheet 11

skills across thy i

Factsheet 12 Teaching languages to students with dyslexia
Factsheet 13 Educational cholces for students with dyslexia

vith dysl dyscakulia

Factsheet 14 Making ible, the dyslexia tyle guide

Factsheet 15 Computers and assistive technology

Factsheet 16 the studen

Factsheet 17 Study tips for the student with

Factsheet 18 Useful resources for teachers

AL

slexia

ssociation of ireland

PDST
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General Considerations
Deaf/Hard of Hearing

Mental Health Difficulties

II

Physical/Mobility Disability
Specific Learning Difficulties

Speech & Language Difficulty

l

Blind/Visual Impairment

Seizure Disorders

= A\ ahead

creating inclusive environments in education
and employment for people with disabilities

©

©)
©)
©)

©

Assistive Technology - Tools and Applications

1. Overview
2. Keyboards

3. The Mouse

4. Voice Recognition

5. Touch Screens

6. Switches and Scanning
7. On-Screen Keyboards
9. Visual Impairment

10. Hearing Impairment
11. Speech Impairment

NCSEEs

An Chomh, sirle N&

siinta um Oldeachas Speisial
National Council for Special Education

PDST
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NDA
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Centre for Excellence in Universal Design
a

About Us  What is Universal Design  Built Ervironment  Products & Services  Technology Conferences  Awards & Education

Centre For Excellence [y

The Centre for Excellence in
Universal Design

The Centre for Excellence in Universat Design (CEUD) is dedicated to
enabiing the Gesign of environments that can be accessed, understood
a0d used rogardless of & person's age, size, atility or disadility. The CEUD
Is part of the Naticnal Disability Authority.

An tSeirbhis um Fhorbairt
Ghairmidil do Mhuinteoiri
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@ 5 minute stretch break
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LCCS Case Studies
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Inclusive Approaches for
Teaching CS



1 - Reduce Cognitive Overload
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2 - Unplugged Activities
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Unplugged activities are tasks that take place away from
a computer in order to model key concepts (e.g.
selection, variables, algorithms) in different ways.

The term ‘unplugged’ originated with the CS Unplugged
project in the 1990s, and it has become a popular
approach to teaching computational thinking and other
computer science concepts.
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PDST
Making the abstract tangible

Unplugged activities can help learners understand abstract
concepts through physical objects that can be touched

and/or manipulated.

By providing a physical representation, the learner can
point to and ask the question at the level of the
analogy rather than having to fully verbalise it at the

technical level.
Can be of great benefit to learners with communication or

learning difficulties who find abstract concepts difficult and
require a multimodal approach.

Unplugged activities can include a range of sensory approaches, from physical
movement to music and from manipulating objects to drawing pictures .
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Harnessing authentic and familiar contexts = 7

Teachers can use familiar contexts to teach new
concepts and knowledge through unplugged activities.

For example, you can introduce count-controlled
loops through dance.

Topics can be set in a context that relates to a student’s
interests and pre-existing knowledge and
understanding. Then that interest can drive their
learning.

Curzon et al. (2018, Computer Science Education, ed. Sentance et al.)



Generalising knowledge — making links e e

Teachers need to spend time helping students connect new knowledge, skills and
strategies to different contexts rather than expecting that transfer will happen
spontaneously.

An explicit link needs to be made between the unplugged activity and the computational model
that it is helping to describe.

This is good practice for all learners but some learners with SEN may need extra support to
make the connection.

For example:

When teaching the concept of selection using everyday instructions (for example, “If you have brown hair,
then hop 3 times, else sit on the floor”).

Discuss why we use selection in programming, and trace through existing code together to find examples of
selection.

Model the key language throughout the unplugged activity, to help as a prompt when revisiting the concept.

When moving on to programming activities, refer back to the unplugged activity.



3 - Physical computing
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Physical computing involves interaction with the real world,
through a physical system or object.

Physical computing devices generally provide a sensory output
for the code, such as movement, sound, or lights, and some also
have a physical interface. This tangible input and output helps
learners make the connection between their code and the
outcome of the program.

In his book Mindstorms, Seymour Papert referred to the original floor turtles as
‘objects-to-think-with’ (Papert, 1980).



Botley the coding robot Code-a-Pillar Lego Mindstorms
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Circuit Playground Crumble
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https://youtu.be/VdPTpv26ecM




4 - Teach to the Emergent Skill



5 - Scaffold Group Work

The evolution
of computers
in society

Addressing learning outcomes
and building key skills




6 - Tips for Supporting Programming
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Reframing your
neurodiverse classroom



7 - Advantages of a neurodiverse classroom



Guide to inclusive computer
science education

How educators can encourage and engage all students
in computer science

=' Microsoft TEALS Program CsforAll. o €A B

https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RWuNMn



Impulsive
Lack focus
Hyperactive
Busy brain
Answer out of
turn
Disorganised
Disinterested in
the tedious
Overwork
Fatigues
Fidgety

ADHD

Energetic
Enthusiastic
Sees linkages

Perseveres

Works under pressure
Creative

On the go

Hyperfocus
Hypersensitive
Compassionate
Interested in the novel
Hard working

Project orientated

Image: Amanda Kirby, twitter.com/profAmandaKirby
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Reading
Spelling
Writing
Organising and
planning
Understanding
Content
Orientation

Dyslexia|

Image: Amanda Kirby, twitter.com/profAmandaKirby

PDST5
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Caring
Empathetic
Persevere
Creative

DCD Honest

Values-driven

DyS p raxi a Remember details from
past
Sensitive

Image: Amanda Kirby, twitter.com/profAmandaKirby



Sensory preferences
Specific interests
Prefer routines
Process and
understanding
differently to
neurotypical people
Anxiety in new or
unplanned settings
Repetitive movements
Camouflaging
Meltdown or shutdown

Image: Amanda Kirby, twitter.com/profAmandaKirby
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General Tips
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Differentiate the learning experiences.
Encourage support for the student from classmates.
Consider physical access issues such as ramps, toilets, lifts and classroom layout.
Incorporate advice from the SEN coordinator in the school.

Use computers and audio-visual aids in the student’s learning and teaching
programme.

Specialised equipment may also be necessary such as adapted keyboards, page
turners, word boards or special desks.
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Encourage communication to prevent isolation.

Allow students extra time to complete tasks.

Students may have a low self-image, therefore it is important to ensure that the
student feels included and is encouraged and praised.

As students tend to become distracted quite easily minimise distractions in the
classroom environment.

Read each students’ Student Support File and think about where LCCS fits into
helping these students achieve the goals therein.



Group Activity
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Group Task: Creating an Inclusive Classroom

Your LCCS classes each have a wide variety of students and most likely a number
of students presenting with a wide variety of special educational needs. What
supports might you need to put in place to create a classroom that includes these
learners?

What are the challenges this student might face in engaging with the learning
in your classroom?

What supports can you put in place to mitigate these challenges?

Consider also the strengths these students bring to the classroom - how might
you use these to their - and your - advantage?



Group Tasks

Group 1:

Autism Spectrum

Group 5:

Attention Deficit
Disorder

Group 2:
Emotional/

Behavioural
Disorder

Group ©:

Dyspraxia

Group 3:
Specific Speech

and Language
Disorder

Group 7:

Profound sight loss

PDS

Sehuxﬁl

Group 4:

Non-reader/writer

Group 8:

Dyscalculia
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Presentation & Debrief

What supports could be utilised?

What are your strategies for teaching CS?
(theory & practical)

Can technology play a role?

Has this changed your thinking?



References:

Future

Subjects v Courses v  Using FutureLearn v/
Learn

Courses / Teaching

Creating an Inclusive Classroom: Approaches to
Supporting Learners with SEND in Computing

Explore ways to make your computing lessons more inclusive for learners with
special educational needs and disabilities.

Search online courses

Raspberry Pi

https://www.futurelearn.com/courses/creating-an-inclusive-classroom-approaches-to-suppo

rting-learners-with-send-in-computing-



https://www.futurelearn.com/courses/creating-an-inclusive-classroom-approaches-to-supporting-learners-with-send-in-computing-
https://www.futurelearn.com/courses/creating-an-inclusive-classroom-approaches-to-supporting-learners-with-send-in-computing-
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Episode #5: Supporting all students in
Computing

23 January 2020

https://blog.teachcomputing.org/episode-5-supporting-all-students-in-computing/
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