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& Background
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* Students with disabilities experience challenges to accessing social,
informational,and physical opportunities for learning due to the
impact of their impairment/s meeting barriers (Slee, 2014)

* Digital technology use:a compensatory process for students with
disabilities to access opportunities for learning (Vygotsky, 1993)

* Digital literacy:a 215* century skill for all (Griffin & Care, 2014) — but
what is it!

* Teachers have difficulty teaching students with disabilities (VEOHRC,
2012), and teaching digital literacy (Phillips, 2015)

* Currently,no assessment or learning progression for digital literacy
capability exists for students with disabilities
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Conceptualising digital literacy

* Multiple constructs, capabilities, terms — and little agreement

* Learning to use digital technology and using it to learn can be
understood as a literacy

* Sociocultural constructivist framing of digital literacy —
a human right



& Digital literacy
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& Literature review cont’d
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* Who are students with disabilities?
* How does disability restrict access to opportunities for learning!
* How can digital literacy provide access?

* What are the impacts of student characteristics on digital literacy
learning?

* What are the impacts of teacher characteristics on assessing digital
literacy in students with disabilities?

* What challenges does teaching digital literacy present for teachers of
students with disabilities?

* How can teachers support digital literacy learning for students!?
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Aim of study

* Develop and validate measures to support the teaching

and learning of digital literacy capability for students with

disabilities

* Investigate constraints on:

Digital literacy learning of students with disabilities due to

student background characteristics,and

Use of the measure by teachers due to teacher

background characteristics



& Research questions
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*  What is digital literacy,and why is it important for students with disabilities?

* To what extent can a measure of digital literacy be developed to describe a
learning progression of digital literacy for students with disabilities?

* To what extent do teacher characteristics,i.e.,
* experience in teaching students with disabilities,
* experience in teaching digital literacy,
* self-reported digital literacy,and
 attitudes to digital technology

impact their capacity to observe, monitor,and report on student digital
literacy learning?

* To what extent do student characteristics,i.e.,
* type and severity of disability,and
* access to assistive technologies

impact their digital literacy learning?



& Methodology: Six phases
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I. Construct definition - completed
a. Literature review

b. Taxonomy identification

2. Draft framework - completed
a. Workshops with subject matter experts
a. Examine Phase | materials

b. Draft statements of competencies

3. Judgement of relative difficulty - completed
a. Workshops:
a. Pairwise comparisons
b. Hypothesised learning progression
c. Panelling and piloting



Working together to develop the observation statements and build the hypothesised framework
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& Building a criterion-referenced framework

THE UNIVERSITY OF

s B Digital literacy: being able to interpret and use
CONSTRUCT. The aroa of inqulry the symbols, text/graphics and tools of digital

technologies and networks, and also the ability to
do so in a culturally appropriate manner
¥

|

‘ 5 ¢

CAPABILITIES: A set of representative abstract skill Request | | Show Explore | |Care for
areas that combine to describe the construct. to use interest dig. tech | |dig. tech
dig. tech | |in dig teck

INDICATORS: Behavioural indicators for each capability. l l ! X
These are observable behaviours that can be used as
evidence of a student's capability in terms of the things the
student can do, say, make, or write.

QUALITY CRITERIA: Observational statements that describe
‘how well' each of the behavioural indicators could be
demonstrated by the student. These were used to create the
observation statements for the assessment materials.

Woods and Griffin, 2013
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More proficiency Criterion 2.4 Criierion 3.3 More dithicule
Criterion 1.3 Criierion 4.4
Criterion 2.3 Criierion 4.3
Criterion 1.2 Crierion 3.2 Criterion 4.2
Criterion 2.2
Criterion 1.1 Criterion 4.1
Criterion 2. | Criterion 3.1
Less proficiency lem | lItem 2 Item 3 [tem 4 Less difficualt

Woods, 2010



Taxonomy Item 6:
(adapted from Dreyfus & Dreyfus, 1980) Exploring digital technology
Acting on prior experience o ess or failure 6.4 Examines functions of digital technology by drawing on
o achieve personally relevant outcome prior experience and knowledge
ollowing rules and steps (decontextualised 6.3 Follows directions to explore functions of digital
ble o sle step technology devices (e.g., tapping items on touchscreen,

inserting earphone jack into port, pressing buttons)

Engage with the phenomena 6.2 Interacts with physical features of digital technology
(e.g., by looking at, feeling or listening)

Attend to the phenomena 6.1 Responds to stimuli in the environment (e.g., by
startling, turning head,smiling, becoming still, pausing other
| activity)
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4. Trial - completed
a. Data collection from online assessment

b. Approx. 60 schools, mostly specialist (approx. 900 students)

5. Data analysis — completion in Feb 2017

a. Coded and calibrated using Rasch item response partial credit
modelling

b. Plotted according to cognitive demand

c. Item and person fit, reliability and DIF

6. Validation- completion in May 2017
a. ldentification of levels of progressive development
b. Interpretation by subject matter experts

c. Comparison of defined levels against hypothesised framework
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Select from any of the following assessments

Mathematics

Movement

Personal and Social Capability Digital Literacy
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% Sample question

INSTRUCTIONS: Choose the closest match to this student's typical performance. If the student's performance
falls between two levels, select the lower one. Students may demonstrate their skills/understanding with or
without the use of assistive technology (e.g., switch, closed captioning) and by using their typical
communication mode (e.g.,speech, signing, picture exchange, AAC device, etc.)

Learning to use digital technology

Q2. Paying attention to new or unfamiliar digital technology (e.g., computers, tablets,
smartphones, program/apps)

Attends to the use of a new or unfamiliar device or program/app by another (e.g., by watching,

reaching towards, becoming still, smiling, pausing other activity, moving into position, or turning
towards, etc.)

Uses a new or unfamiliar device or program/app with direct support or guidance (e.g., following single

step instructions to activate unfamiliar icons. or to touch a new device. or to listen to audio instructions
from a new app, etc.)

Maintains attention on a new or unfamiliar device or program/app (e.g., continuing to focus on using
new device or program/app when other activities in class could be distracting)

Is moving towards but has not yet achieved these skills/behaviours



= to confiam of TN
g knowledes

strateghe
arniliar words Lsin
and knowleds

ng of unfarmil
may adapt different mate

evel Sevent

paming & apply and

aytend und arstanding af

written material

combing inforoation fonmm T8
d identification

hs showiig anderstanding an
raak words it components {ble

The student 1= \earning to b
pat are common \r English. 5/he

recognise spelling pattems t
1 of the lerter information in the wil

Level 5ix

Learning to Us€ word using all of oS

- ; o inf o i : s

conventions of print rat-p_and o informatiof phrained prough resding The st
confidance and control, and may know o and when to us

eqrars in wWritten work.
e \emr—sound relationships, 3

= student 1S |earning 1o W
pme DAl rules of grammar. punctuatmn and spelling
of a sente

Level Five

Learning 0 UsE L pported bY pictures 1o predict the peaning
' slationships petween hreak sirnple winrds InE0 sounds, id tify words that iy
e first sound, oF U8 the sounds of letters and symirot
npy \wnrds and ganlences, present writing from 1o@ of pa
b differant materials ant

jetters and souU nds

arross & PABe. and experiment wit

sarming 1o recognise lerter-sound relath
3 wdentify thietr most cormmon sounds, and nam
sne-syilable wiords. S eek clarification of worl

words. The ciudent & peginning 12 underatand how W
_gfhe may B9 able o (dentify 92

ers in their upper and lower casg forms-
wiords Lsing partial cues {such as |
Yy pe-tell & farmiliar oF favourite st
COing awWare of print i the environ
COgMISE some wely §
o activities. 5fhe

Level Four

Learming 1o use hetiers,

numbers, and pictures to

racognise betl
maaning of farniliaf
word). The student

communica e with others

Level Three
letters and num

10 basic
wTitng. B

pext a8 iLis peing reat.
gnay make finear seribbles that inchude repeated fan
ge. 5/he may o
re-tell 3 Farniliar SLO
in readmgmatena\s. or use U
1o identify plotures, shapes

dent is learmin g
ing, label {rnages, draw ryoin limear forms, ¢

& suudent may recognise his oF her D |
|etper of snape of the word. &

¢l and move a computer Friouse

The student & gxploring ohjects W fthin a familias
pmmgraphs of familiar objerts ol people. gfhat

and be \eamlrgahout pooks and stories. The st
B el or hold and u

Leaming o recognise

jetters and numbers

i letiers or

g or ESLARe-
hese 10 predict the 10f

The 514
and Wit
forms. TH
such as beg nng
computer peybra

Level Two

Exploring pictures, shapes,

and sounds

dify anoerstandin
of speling patt
e of similaf oaterl
(ar words (28« vy

at drawing of writing, and

e large crayon2
4 en dAreiad]

g of ritten test-
arns and atheer
als o suppont
jpoking in @

rials for drawing o wiritng 10

" miva and ideas. M2 rnay

Pathway

Level

7. The stud
il ent uses a range of strategies to
interprets th ffy understanding of text
& main ideas and pu She
pose of texts,

and is worki
ok, ing towards ordering ideas in wri

5. The stud

ent matches pri
the environ rne,..:‘a print and spoken text i
are represented and recognises how sound "
etudent tees alphabetically. In writi unds
letters, and simnve"mﬂal Jatters, gmur\g. the
stops and mPIE punictuation such ps of

capital letters. as full

3. The stud
bem-eei IE:[m Pgnises the difference
or identify Ieﬂ:nd pictures, and may sort,
may rE‘IF,;I'IiEErs and numbers. The smd;ﬂam'
link the very familiar words by si
se to basic needs and wa by sight, and
ns.

1. The student i

farrili - 5 E:q:lbl-in . .

;"m“ar environment, andgmn:;mshum.m'” a
oiographs of familiar objects '"::'ErESt in

I

BN The student is esti

- ant iz estimated to be at thi .
el parhaps oy Joking, serm e \ is location

Pathway

6. The
o m_:';:l?erﬂ_rea_dE and responds to
et :Dn;itar ideas and a small ar?ﬂhzn
bulary. The student rnal:esrtlr iy
se

of known 5pel .
: ling pattern
spelling of unfamiliar ESII:: attempt the

4. The stud SCHTI
ent namse

pritege t nes e latte

gen anl:.l identifies their mrrrsiu:f ey

o meremnge-s the conmection betweensuundi
spoken word, and reads some fanl:":i-: Er

wonds and si
- Sigm: = :
illustrations. gnage using partial cues and

2. The student i
: ent is leammi i
et ing to identify obj
shapes and sounds, and rna?:alipl
ay

reading, scribble
in print. freely, or recognise own name



& Assessment items: Learning to use
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=

Paying attention to familiar digital technology

Paying attention to new or unfamiliar digital technology
Showinginterestin digital technology

Requesting to use digital technology

Making choices about the use of digital technology
Controllingown use of digital technology

Exploring digital technology

Managing problems with digital technology

O 0 N O Uk W N

Caring for digital technology devices and peripherals
10. Using digital technology symbols

11. Applyingdigital technology terms

12. Using digital technology safely



& Assessment items: Using tech to learn
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1. Respondingto information/content presented via digital

technology
2. Creating contentusing digital technology
3. Findinginformation/contentusing digital technology
4. Storing contentusing digital technology

5. Sharing content using digital technology



Progressions based on theory, practice and data
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Characteristic Curve(s) By Score

Weighted MNSQ 0.98 itern:1 (1)
Legend
Item 1: 0
Item 1: 1
Item 1: 2
Item 1: 3

Item 1 Model Probability Category 1
Item 1 Model Probability Category 2
Item 1 Model Probability Category 3
Item 1 Model Probability Category 4

[Tl Te4es

Probability

o -

£ 5 4 3 2 1 0 1 o 3 4 5
Latent Trait (logits)

Delta(s): -6.23-2.93 0.89



) Parameterinvariance (Numeracy)
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y =0.9647x-0.0002

@ ASD vs ALL RZ =(0.99729

6

ASD &
0o

-8
Whole sample &
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Example summary of DIF analysis (Numeracy)

Grouping DIF
[tem variable description Skill assessed  Criterion DIF explanation
Recognising Vision is largely relied
Small, uniform quantities of upon to subitise.
- item more 1-3 without  Reacts to (e.g.. Although haptic (tactile)
difficult for counting looks, listens, turns ~ subitising exists (Plaisier,
students with (e.g.. using towards) a Bergmann & Kappers,
Vision vision words, signs  representation of 1-  2009) 1t 1s not well
I[tem3  1mpairment 1mpairment or symbols) 3 objects described 1n the criterion.
Ability to work with
number symbols 1s
commonly a preserved
Small. uniform strength in students with
-1tem easier for ASD (Hiniker,
students with Ordering Rosenberg-Lee &
Item5 ASD ASD numbers ALL Menon. 2015).
Impaired verbal
Responds (e.g.. communication 1s
Small, uniform looks, gestures. commonly identified
- item more smiles, protests) lower functioning
difficult for Describing when an object 1s students with ASD
students with changes 1n added or removed (Baron-Cohen, Leslie &
I[tem & ASD ASD quantity from the group Frith, 1985).

Strickland, Woods & Pavlovic, in press
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Expected Score

Expected Score Curve(s)

Weighted MNSQ 0.98 iterm:1 (1)

5 4 3 2 1 0 1
Latent Trait (logits)

o

o

=
o

Delta(s): -6.23-2.93 0.89

o

Legend
- asdN Item1
—o asdY ltem1

—— Expected Item 1
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Setting cut scores and defining levels

Criterion 0 Description Derived Standard
| 1AB 594 L@pks _at, touches or pats photographs of familiar
objects.
14 1AB  .5.00 Respﬂnd:'-‘. .m [:rh:::tc::gll'aphs of familiar objects/people
(e.g., smiling, touching). Stud
o | L o tudents are beginning to
I51AB  .5.04 I‘vkkes_clmlces between objects (or photographs of explore objects within a
objects). familiar environment and
2 1A 488 Remains present while a story or other reading material ~ may be responsive to
- ’ 1s being read or shown. photographs of familiar
19.1AB  -474 Picks up and holds objects. Gb]ec,“’ or people. They are
‘ . . learning about books and
20.1AB  -4.03 Taps an object with a finger. stories, and may accept
13.1A -4.01 Accepts materials for drawing or writing. materials for drawing or
S : ‘ R remain present during the
31AB 376 Slmvlus, Eﬂjo?njent of being read to (e.g., by smiling, reading of a story.
looking, relaxing).
[99AB  .3.68 JI—]-;::I!;i_'-‘. d['ld Llst?_s I'Tu‘"gjs n::_l_"ﬂ}'u:-n_'-‘. and pencils, perhaps with
a fist-like or similar grip.
12.1B -3.62 Remains present during drawing or writing activities.
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