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Introduction: Equity of Access

: ! Nati | Plan for Equity of A
* The National Access Plan (2015-2019) provides a

framework for broadening participation in higher

education:

4 People with disabllities
d Mature students
d Socio-economic disadvantage

 Reflecting diversity makes sense:
d Socially
u Economically



Introduction: Equity of Access

 Target group participation trending upwards ?
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Introduction: Access Targets (2015-2019)
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1: Socio-economic; 2: Mature Students; 3: Disabilities; 4: Holders of further Ed
5: Flex/Part-time; 6: Irish Travellers National Access Plan (2015-2019)



Introduction: Target Group Subject Areas

Number of students Soclo- General
Category of disability 002 2006 2009 2012 2013 Fleld of study economic Sﬂﬁ;::s 51;;:‘1:{:1:; ;::h student
target groups population
Spectfic learning difficulties R 1,482 2729 3,814 3929 F-.EH{LHL re and Veterin a1y 1% 1% % %
Significant ongoing lliness 23 114 302 588 681 Fducation 1% 2% 2% 1%
Multiple disability 48 85 144 548 703 Engineering, Manufacturing and Construction 1% T 1% 1%
Physicalimobility 175 190 235 198 416 General Programmes* 1% 0% 0% 0%
Deaffhard of hearing 94 124 173 212 201 Health and Welfare 14% 25% 13% 14%
Blind/vision mpairment 76 65 6 140 160 Humznites and Art 1% 20 24% 19%
Other disabilities (including ADDJADHD, ASD (Autitic o s 1o R Science, Mathematis and Computing L 7% 19% 18%
Spectrum Disorder), Mental Health Conditions) : : T— 10% 7% 7% 7%
Total 1363 1 416 6767 74T Soclal Scences, Business and Law 25% 19% N% 4%
100% 100% 100% 100%
° S pecrﬁ C |earn | n g d |Sab | I |t| eS and # (General Proprammes are courses i IReracy, numeracy and personal development

ADD/ADHD/ASD the largest and second
largest by sub-category (HEA SRS, 2012- Science, Mathematics and
2014) Computing.... (HEA SRS, 2012-2014)



Introduction: Priority Goals & UDL

* To mainstream the delivery
of equity of access in HElIs, [

Part|C|pat|on

Nat. Access Plan, (2015-2019)

Sensory
Processing
Difficulties

* Proactive strategies to increase MH UDL
accessibility for diverse learners
In line with the UDL

- increased access v ! ngagement

- participation and engagement.... + Learning
- achievement .....



Science & UDL:

The Size of the el

.........
Procedurs

Preferential seating

Pre-lab videos (captions and audio)
Demonstrations g
Multi modal instructions with scaffolding - )
Equipment labels/graphics of materials and equipment i
Breaks/indicators of time allocaton | <F -
Electronic lab notebooks (ELNS)

Address safety procedures for students with sensory and mobility abilities




Aims & Objectives:

* The implementation of a UDL approach to the delivery of science
laboratory practical classes

@ Increase participation and engagement

2
@ Increase knowledge and understanding [ L h

Increase success....... module, programme, employment,
personal



Study Design: Multi-modal

Visual supports
(materials & procedures)
In laboratory manuals

Pre-lab
videos

—

iz
-

Procedural
demo

Preferential seating
(sensory differences)
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Read your manual in advance of the practical 55 you are familiar with the work you
are sbout to do
PPE 10 be Warn

. Do not wear lab coats in the cantesn area. Lab Costs must be fastened, 30 “hoodies,
SCATS WTC." 10 e LUCKRd IN¥ide OF (4D COM. “HOWIa™ LaD CONE A The recommended
type, 33 they provide Ne Graffiti coets

L Eye protection (Safety gfasses/Coggies) an abIoite Must. except for
microscope use

. Adequate footwear - the entire foot must be covered Do not wesr opend

1080 Meh OF CANVAS IN0RS tNese will B0SOD Chamicals, Infectious B
ffer no protection against broken glass. Wear leather/synthetic, fuid

Impermaeable
. Hand protection - aiways wesr §1oves when Nandiing hazrdous suBstances
Always wash your hands after nd before £ the (b

Tie long hair back, Ne nair gel. Mo nats, Mo haripray
No eating, N drinking, No chewing gum, No use of slectronic cigaretis devices
Turn off all mobile phones (or s INsTructed). Mo Music players permitied

Do not laave personal belongings (Use (ckers Brovided) o congregate in corridors.
Follow all written and verbal Instructions carefully. A ifIn GouBE. never Lake &
Chance, many accidents can be prevented by gatting adwice

Conduct yourself in & responsible manner st ol times. Be slert and proceed with
caution

NEVER attend s laboratory session under the influence of 3iconel or other drugs
1010rm Lecturer (In confidence) of any relavant iliness. 35a0iiity o # Dregnancy that
might affact the conduct of your work

Never work slone (n the |sborstory. Newer carry 0ut Uneuthorised esperiments
Never taste or smell chemicais Only use IPatuls for (15 INTended ute, nevers place T
Inthe mouth. Use s fume hood when working with volestile chemicels or e
Instructed

Know the location of the emergency exits, firs sd kits, eye wash itations, chemical
shower, ‘sharps bIn', fire extinguishers = report snything thet s missing

Report all ceidents/incidents/nesr misies. 0o matter now ma they

Label 8l CONTAINGIY/giasware with & marker Examine & gasm
Prior to use, broken giass (s s hazard. Carafully dispose of broke:
INto designated containers

Department of Life & Physicst Sciances AIT
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[ Witheat —5-mir~ Wigh ~%0-mix™
TAW L TT LTI TR S— -:.,‘.;._...T‘
4 Nitres paevicacdiaman
["runn N e A =
Sodium sxide
TAE w - T
| TaTE | i Cumens
| Bydroperunide
Eooll | Msiyls — 13 -
WhluvrA |

eolaioch!
ain
te of Tec

gy
wal

17-2018

Practical 2: Ames [Eacterlal Reverse Mutation) Assay
Dr. &, Devery

Backpround:

The Amas Bssay Is & revarse point mutation assay. used to assess the mitaganic
ge bacierial ONA, and nduce mutations,
are abs likely b cause mutatians in mammalian cells. Generally any chemical which
can inlersct with cellular DNA and caise & mualion in the genome may ks have
carcnegani: potential.  About 0% of chamicals screened In the Ames assay are
found 1o be rodent . However soma neva also
bean found io be radent carcinogens and are dassfied as epipenetic carcinogens,

The: principle of the bactenal reverse mutation assay i that it detects chemicals that
irduce muiations which revert muiations present in the tester siraine. and resione the
tunclisnal cagabiily of the bacera o synihesise an essential aming ackl.  The

posensial of i Chemicals

revariant thedr albikty bo grow ceof tha amina acld
required by the parent tester strain (L2 Nisting Fuxcirophy— histong protoirapry).
P i strains of 5. & able to ther essenzial amis id

histidfine, but the TA siiaing. used in this test conain mutasions in the histidne operon
which Imposa & requiremant for histidine i the growth medum. The most commanly
used SrENS In mutagenicry testing, undar toclty 16sIng kagislaton, are TA 978, 98,
100 and 102. All four strains are used for screening o ensure deiection of mutations
irviuced by base substilgan ar frameshilt {Table 1)

Practical 2

1o nmmn:nnwn_'
You are provided with:

S typrmuILM SITEn TA 98 at - 10° calsmi
NONG {1mg/ml in DMSC)

Glucosa

WE salis (4 ml)

HistidineSiatin 0.5 ml

100% DMSO

Top agar (Smitube) x 5 UDes ., per groug
Moken agar @55°C (200 ml)....... per group
Sterlla water (10 mi}

Pipeties (p1000, p200), tips

ATC Hz0 Bath

4EAC Heating Biocks

Procadure 1: Preparation of Bottom Agar Minimal Glucoss Plztsa

ou ane providad with 200 mi moltan agar maintaned &t S5°C, o which you

akd gusose v inarganic sahs belore pounng.

. Ta 10 mi of sterile HeO akd 4g ghicoss and dissalve. (Sohilion an be plcad
at 37 to faciitate dissclution). Next acd to melien agar, sonfinuously

SNBAING 10 PIEVaN! I0CaNSH0 DIaCiDEnon

o 8o provicad with 4 m VB salts, add o malien agar.

Pt the egar ta appeadmately 15 ml volLmes, ensuing 1o clisin & minmun

al 16 plates per 300mi agar.

oo

=

Procadure 2: Preparation of Test Chemical (work within fume hood)

1. Diluts the ssack solution of tes! chemical provided (NONO) 1o 4 dose ranges.
(1000, 10, pgiml, 0 9gimi] Lsing DMSO.

Tabie 1. Base madification of Sophimarivm straing,

Manre  Sens
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In adcdtion thase strens carry other misations that make thom mare senstve 1o
mutagans (Tabie 2). These include

1. The rta mutation: couses partial loss of the LPS wal of the bacserium and

Inoreases parmeabiity to Ige moiecules

2. The UVIB mutation: this In & dekation of the operon for UV exclislon rapalr
This ansures that no repalr s iInduced whan a chamical MURAQAN revarse
mutatas DNA. Bacause this deletion has also includad the nadvertont deleson
af the Bictin operon, Blotin must also be added %o the growth medum
PKM101 Plasmid: this plasmid was nseded camying & gene for amgicilin
resstance. 1% rateation by 1o bactenal sirain also Indioates genotic stability in
the strain
4. PAQ1 Plasmid: this ageno for

w
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Procedure 3: Preparation of Top Agar
1. Tap agars are pravidod in i mi yokimas ta ba evarky poured avr siplcae
platan, Place in 45°C watar bath 1o bauedy,

2. Ta sach top agie sdd: 0.3 il HisBio 0 5km

0.3 mi tost chamical | sotvan? (eansrol)

0. mi Tost strain
A, Vertex for 3 sacs and pour avenly aver 3 minimal ghicoss plales.
£, WhaN QA1 hert 802 Invaet platen anel Incutiste ot 4B-80
Interpratation of Rasuite:
A bacterial leen of very smal, closely spaced, colonies wil ba prasent an the
negative coniral plates {6, OMBE), Thesa coonies arse from the auxotoahic
qrawth of he tesier sirins added b the 1op agar layer (cantains histidine). When
s Natickon 18 sid LD thas almoliophic teslor strsing stop growing.
. Count thi NLMb1 6f PONANBOUS TNt COls pesint on e 2ra-
dosa [Hates (1Arpar coionies varing in siza). Gat 1he waraps veiu for 3
platas,
Counl the numbar of reverant colories presant on treated plates and gat fhe
avaraga for each NONO conc Used. Caicuilate the concontration of NOND
wsed par plata In 1o Ames Tast
Data should be prasentad & tha numbar o revartant colanies per plata
4 the mumber of from the rimber of
ehemicaly-ndiced revertans
Ricord tha comactsd avarage numbar of raveriant colonias /- 519, Dev.
Establish & doso-faspansa cure by ploting the cormactnd colory count for
mach NONC conc ' NGNG cone. Lisa a pant 1o point gragh. insert SEM
armor bars. Datermine whese the [NGNO] gives catimam matagenisty and the
cancaniralion fhal eauses eylotexiclly.
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In tha standard protocol 8 pOUR-pIEY INCorporation: assay |5 established by
peuring a mixture of bacterium in minimal broth, cansaining hissiding, biotn and
test chamical.  Sufficient histidine is added 1o encourage bacterial grows for
e firat 24 b 1o increase the sansitivily of rapidly dividing DNA b mulagens.
Once reveriant baclera ara astablished thay are alowad Lo Qiow of minimal
medium for & furthar 24-48 h to taclitate colony counting

The marne potent the mutagen the greater the number of revertant oolonies. &
wracitional colany count is datarmined b eatabiish & dose-fespanss curve for
the tested chamical, Since many chamicals sre non-mutagenic in thair parant
form, and require metabalc activabon |n e bver bafora helr mutsgenic andion
carcnogenic potenttal ks expressel Sxiracks of rat Iver enzymes ("S9 i) are
included in the es? sysiem as bacteria do not hawe the same metabolic
capabiliies a2 mammals. [Nom more recent approprosches heve also
invelved genetic engineering of 5. [pAIMURLM straing % include mammalian
CHPA50 genes ).

Ta valdale an assay esch sirain must be screened against a diagnostic
FiLlagen of chamical for which there s a well eatablishad indused revarsion
response (8. a positive control). For each siraln thera (s a specific diagnostic
mustagen wisn/wihaut *S8 mix® (Table 3).

Aselgnments:
1. Distirqguish between misagens and carcnogans.

"

Detineg he following J8FVE: MULSGEN, CAISMGGEN, SUKTHOR, Prolotoph,
Fevartant

3, Nama he 5. strains that make

Shem usetul for mutagericity testing.

-

What is 58 and why s It used with soma test chemicals?

=

‘What are the advantages of the Ames assay when campared to 41 1A
animal-based carcinogenichy studies.

What histidine mutation is peesant in the TA B3 S tyghimurum strain?
What is the DA sequence changa?



Inclusion of Visuals: Procedure & Data
Analysis
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Procedurs 1: Preparation of Bottom Agar Minimal Glucose Plates
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Procecure 2: Preparation of Test Chemical by Serial Dilution
{work witnin the fume noog

Procecdurs 3: Preparation of Top Agar (Piate Incorporation Assay)
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al Lab Safety Rules

PPE to be Worn

- Do not wear lab coats in the canteen area. Lab Coats must be fastened, all “hoodies, scarfs
etc” to be tucked inside of lab coat. “Howie” lab coat are the recommended type, as they
provide additional protection. No Graffiti permitted on coats.

. Eye protection (Safety glasses/Goggles) an absolute must, except for microscope
use
. Adequate footwear - the entire foot must be covered. Do not wear open-toed mesh

or canvas shoes these will absorb chemicals, infectious fluid, and offer no protection
against broken glass. Wear leather/synthetic, fluid impermeable.
- Hand protection —always wear gloves when handling hazardous substances. Always
wash your hands after removing gloves and before leaving the lab
Tie long hair back, No hair gel, No hats, No hairspray
No eating, No drinking, No chewing gum, No use of electronic cigarette devices
Turn off all mobile phe for asi No music i
Do not leave personal belongings (use lockers provided) or congregate in corridors.
Follow all written and verbal instructions carefully. Ask if in doubt. never take a chance,
many accidents can be prevented by getting advice.
Conduct yourself in a responsible manner at all times, Be alert and proceed with caution
NEVER attend a laboratory session under the influence of alcohol or other drugs.
Inform Lecturer (in confidence) of any relevant illness, disability or a pregnancy that might
affact the conduct of your work.
Never work alone in the laboratory. Never carry out unauthorized experiments.
Never taste or smell chemicals. Only use spatula for its intended use, never place it in the
mouth. Use a fume hood when working with volatile chemicals or as instructed.
Know the location of the emergency exits, first aid kits, eye wash stations, fire extinguishers
— report anything that is missing.
Report all accidents/incidents/near misses, no matter how small they are
Label all containers/glassware with a marker. Examine all glassware prior to use, broken
glass is a hazard. Carefully dispose of broken glass into designated containers.
Carefully dispose of bichazard waste in the provided bichazard bags and contaminated
needles, glass slides, cover slips, scalpels, capillary tubes etc. into designated puncture proof
containers.
If a spillage occurs, inform lecturer ftechnician immediately, as a quick
clean-up is essential. Clean balances after use. Ensure all containers are
sealed immediately after use.
Leave the lab as you find it.

logy Year 3

Environmental Biotechnology

I . aboratory NMianual
Semester 2

2017

poities
): the
plate
fed by
lat we
td and
7031
ec on
ty in
lology \

A J

iy to
s are
is the
viable
pread
ld into

bh are

bm an

il of sample

fterile saline

|cient mixing

il particles.)

nl of sample

Ed in

for plates

for plates

to all isms by viable plating. This same disadvantage,
however. becomes advantageous when one is interested in only a specific microbial
population. For example, we can design selective procedures for the enumeration of

liforms and other 1y defined

groups. The wiable count is an estimate
of the number of cells. Because some organisms exist as pairs or groups and because mixing
and shaking of the sample does not always separate all the cells, we acrually get a count of
the "colony forming umits”. One cell or group of cells will produce one colony, therefore
when we record results for a viable count, it is customary to record the results as colony
forming units per mi (cfml) or per gram (cfwg) of test material

Another drawback 1o accurate microbial quantitation using viable plate counts. even with
nomally culturable species. is that a proportion of these crganisms may exist at any one time
within a sample in a viable but non-culfurable state (VNBC). It was discovered in 1982 that
Escherichia coli and Vibrio cholerae cells could enter this distinct state (Xuetal., 1982) and
since then many bacterial species have been found fo persist in this state for periods of time.
Unlike normal cells that are culturable on snitable media and develop into colonies, VBNC
cells are living cells that have lost the ability to grow on routine media on which they
nomally grow (Qliver.2000). VNBC cells are impossible to enumerate using viable count
methods but may still pose a risk to human health, for example in contaminated drinking
water.

Since the 1970°s, epifluorescence microscopy has become the major technique for direct and
accurate enumeration of total numbers of microbes in water and soil samples. In principle. a
known amount of water or homogenized soil suspension is placed on a known area of a
microscope slide. the microscopes are stained with a flucrescent dye and numbers tallied with
a microscope (Bloem & Vos, 2004). For total microial counts in water and soil samples,
nucleic acid binding dyes such as acridine crange (A0) and 4’6 diamino-2 phenylindole
(DAPT) have commenly been used fo stain cells Other flnorescent dyes have gaining
popularity in recent years including SYBR Gold. This aucleic acid gel stain is one of the best
cyanine dyes, characterized by high affinity to mucleic acids and large fluorescence
enhancement upon binding and providing high effectiveness of DNA and RNA visualization
(Kirsanov et al, 2010). SYBR Gold mucleic acid gel stain. has two fluorescence excitation
maxima when bound to DNA. one centered at 300 nm and one at 495 nm (Tuma er al., 1999).
While essentially nonflucrescent in its unbound state the fluorescence emission maximum of
4

Viable Plate Count Calculation:

 is the munber of CFUs from the dilution
a is the total munber of colonies counted (30-300)

b is the number of plates connted

For CFUs present in the original sample (per ml or g of sample) don’t forget to account

for your dilution factors.

€. Staining the water and seil serial dilutions with a nucleic acid stain and filtering

for ion using epi i Y.

(NOTE: UV light is damaging, do not lock directly at the beam from the microscope.)

For the water and soil samples:

1) Add 200 ul of Sybr Gold (10X stock solution in TE buffer pH 8) to all of the serial
dilutions

2) Shake to mix and leave to incubate for 5 minutes.

3) Setup a support filter (GF/C) on the filtration stand.

4) Using a forceps place a black Isopore® membrane filter directly on top of the suppert
filter. shiny side up.

5) Attach the filter colunm directly over the Isopore® membrane filter and secure in
place with a clamp.

6) Add the full volume of stained diluent to be filtered and tum en the vacumm to filter
For the water sample filter the 10 and 107 dilutions: for the scil sample flter the 107
and 107 dilutions). (NOTE: depending on the microbial load within the samples it
may be necessary to make up, stain and filter other dilutions).

7) AddS ml of water and immediately filter this volume throngh

8) Adda drop of oil to the middle of a slide, carefully remove the black Isopore®
membrane filter and place gently on top of the oil drop, shiny side vp.

9) Add a drop of oil on top of the [scpore® membrane filter and gently place a coverslip
on top, aveiding trapping air bubbles.

10) Finally add a drop of oil en top of the coverslip and view uader the 100X cbjective
lens (filter 2).

11) Count the number of bacteria within a single field and move at random to another
field to repeat the process.

12) Continme vatil at least 300 cells have been connted

Total Microbial Enumeration Caleulations:

N=B:E
AxCxD

Nis the mmber of bacteria in the dilution.

Ais the total vohume of sanaple filtered (mi).

B s the total number of bactena counted.

C s the mmuber of fields counted.

Dis the area of a field (nmr”), measured with a stage micrometer. 0186 for this microscope.
E is the area of the filter (nmr’) used for filtration. 176 mm’.
For a count of microbes present in the original sample (per ml or g of sample) don’t

forget to account for your dilution factors,

D. Recording and comparing results from both methods
Set up a lab archives notebook from the link on the Environmental Biotechnelogy Meodle
page and fill in your results



Inclusior

Required Materials

Water and Soil sample

Filtration set up

Saline dilutions  Agar plates

Pipetts, tips, Sybr safe Glass Slides, Coversiips Forceps
DNA stain

C. Staining the water and soil serial dilutions with a nucleic acid stain andf
filtering for enumeration using epifluorescent microscopy.

1
<

Add drop oil to centre of glass slide. Remove filter carefully to skide.

ﬁ!tﬂm

Drop of oil on filter. Add coverslip avoiding bubbles. Drop oil on coverslip.
Slide is now ready to visualize under UV light (epifluorescent microscope)
See page 15 for further detads of this procsdure.

“

B. Performing viable plate counts from the water and soil serial dilutions,

Label plates and incubate upside-down at room temperature for 4 days.
Spread 3 plates per dilution. For water samples 10-' to 10° dilutions; for soil samples|
104 to 10 dilutions. See page 12 for further detals of the procedure.

Procedures
A. Generating serial dilutions from samples of water and soil (10"-10%)
Generate senal dilutions of the water sample (10" o 10*) and the sod sample (10~ to 10%)

o

Wear PPE and ensure work area is clear and clean.
Summary water sample dilutions:

7

Generating dilutions: Soil Sample Procedure

Start to weigh out soil.

Ada 80l to 9 mi sterlie saline.

1 ml sample to 9 ml sterile saline

Generate 5 serial dilutions (10 to 10%) of the original soil sample.
See page 10 for further detads of this procedure.
L]

Generating dilutions: Water S. le Procedure

Add1 mlwlefsanple(oSmlsmrlesalmand
mix (10" dilution)

Senerate 3 serial dilutions (10 to 10-) of the original water sample.
see Page 10 for further detads of this procedure.

uctions
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Audience Participation:




Custom made Pre-prac Video:

« Demonstration video on the preparation of a gel filtration column
dCaptions v

dAudio description v’

e https://www.youtube.com/watch?v=9ISd0OvOLI9Y#action=share



https://www.youtube.com/watch?v=9lSd0v0LI9Y#action=share

Findings: UDL Student Feedback

“Listening to the student voice”
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Q1. The laboratory procedures with graphic support
were clear and of high quality?

| strongly disagree
| disagree

‘| agree

| strongly agree



Q2. The images made it easier to understand and
follow the laboratory procedure?

| strongly disagree
| disagree

| agree

| strongly agree



Q3. Do you consider including graphic images of the
materials and reagents used was helpful to you?

*Yes
*NoO



Q4. What did you think about the number of images
In the protocols?

**There were too many images, | found it confusing.
**The number of Images used was fine.

‘*There were too few images, it was difficult to follow
the whole method.



Q5. Do you find it easlier to carry out a protocol by
reading written instructions, listening to an instruction
or by having access to a graphic or visual image?

| like to have written instructions only.

“*| find that listening to instructions Is better for me.

**Having access to a graphic or visual image Is better
for me.

| like having access to text, visuals and oral
Instruction.



Q6. Would you recommend laboratory procedures with
graphic support are used in general across all labs?

*Yes
*NoO
‘*Maybe for some labs but not all.



Q7. Did you watch the accompanying video(s) and if
you did were they beneficial?

| didn't watch the videos.
| watched the videos but didn't find them helpful.
| watched the videos and found them helpful.



Q8. Did the graphic supports make it easier for you to
understand the important concepts under investigation
and help with analysis and interpretation of your
data?

s Yes.
*NoO



Q9. Do you have any other suggestions on how we
could improve lab manuals/protocols in the future? Q

hort n n i
Include a sho tnote o amonstrations at

aing of the lab
long pre-

K, also more
the board.

Perhaps the inclusion of
model results in the lab
manual would be useful.
It could aid with the
—_explanation of results by
knowing what to look out

\

brief note o

/



Conclusions:

* This multi-modal instructional delivery approach:

dfacilitates the implementation of a proactive UDL style into
existing laboratory classes.

dsupports access and participation for all students in

science laboratories (Q2 — 92% agreed/strongly agreed)

* The majority of students’ prefer a mixed-format delivery (Q5
— 58% strongly agree)



Conclusions:

« Graphic supports also help increase students’ understanding
of concepts investigated and data obtained (Q8 — 83% strongly
agreed)

dThereby contributing to increased knowledge and attainment.

* The majority of students would recommend laboratory
procedures with graphic support to be used in general across
all labs (Q6 — 83%)



Future Work:

* Quantitative evaluation of effectiveness.

« Adapt graphic supports (materials, procedures, scaffolding, time allocation
and breaks) to more laboratory procedures across modules and programmes.

dinclusion of ‘typical’ example data to aid understanding v

» Create more in-house pre-lab videos...... marks allocated for engagement.

dMore procedural demonstrations at the beginning of labs



Future Work:

« Expand accommodations for sensory differences.

* Apply to practical-based assessments (with cross-modular
implementation)....... ELNs v

* Encourage the use of a multi-modal, UDL, approach to the delivery of
practical classes across faculties and as per Institute Strategic Plan.



“Clearing the route for diverse learners clears the route for all”

LEARNING

LEARNING LEARNING
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