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Introduction: Equity of Access 

• The National Access Plan (2015-2019) provides a 

framework for broadening participation in higher 

education: 

 

  People with disabilities 

  Mature students 

  Socio-economic disadvantage 

 

 

• Reflecting diversity makes sense: 

   Socially 

   Economically 

 

 

 

 
 

 

 

   



Introduction: Equity of Access 

• Target group participation trending upwards ?   

• Access ? 

   

 

Mature Entrants (23 yrs+) Students with Disabilities 

National Access Plan (2015-2019) 



Introduction:  Access Targets (2015-2019) 
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Introduction: Target Group Subject Areas 

• Specific learning disabilities and 

ADD/ADHD/ASD  the largest and second 

largest by sub-category (HEA SRS, 2012-

2014) 

Science, Mathematics and 

Computing…. (HEA SRS, 2012-2014) 

 



Introduction: Priority Goals & UDL     

• To mainstream the delivery 
of equity of access in HEIs, 
Nat. Access Plan, (2015-2019) 

 

• Proactive strategies to increase 
accessibility for diverse learners 
in line with the UDL 

 

- increased access   

- participation and engagement…. 

- achievement ….. 

 

Sensory 
Processing 
Difficulties 

Anxiety 

Participation 

UDL 

↑ Engagement  

+ 

↑ Learning 



Science & UDL:  

• Preferential seating 

• Pre-lab videos (captions and audio) 

• Demonstrations 

• Multi modal instructions with scaffolding 

• Equipment labels/graphics of materials and equipment 

• Breaks/indicators of time allocation 

• 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 

 

 Increase knowledge and understanding 

 

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

 

 



Study Design: Multi-modal 

UDL  

Visual supports 

(materials & procedures) 

in laboratory manuals  

Pre-lab 

videos 

Procedural 

demo 

Preferential seating 

(sensory differences) 



Ames Assay Procedure: Before 



Inclusion of Visuals: Procedure & Data 
Analysis 



UDL: Ames Assay Procedure 



Great Plate Count Anomaly Procedure 
         Before       

   



Inclusion of visuals: Materials and Instructions 

 

 



UDL: Great Plate Count Anomaly Procedure 

After 

 

 



Audience Participation: 



Custom made Pre-prac Video:   

• Demonstration video on the preparation of a gel filtration column 

 

Captions  

 

Audio description  

 

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

 

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


Findings: UDL Student Feedback 

“Listening to the student voice” 



Agree 
[PERCENTA

GE] 

Strongly 
Agree 

[PERCENTA
GE] 

LABORATORY PROCEDURES WITH GRAPHIC 
SUPPORT WERE CLEAR AND HIGH QUALITY. 

Q1. The laboratory procedures with graphic support 

were clear and of high quality? 

 

 

I strongly disagree 

I disagree  

I agree  

I strongly agree  

 

 

 



Disagree 

[PERCENTA
GE] 

Agree 
[PERCENTA

GE] 

Strongly 
Agree 

[PERCENTA
GE] 

IMAGES MADE IT EASIER TO UNDERSTAND AND 
FOLLOW THE LABORATORY  PROCEDURE 

Q2. The images made it easier to understand and 

follow the laboratory  procedure? 

 

 

I strongly disagree 

I disagree  

I agree  

I strongly agree  

 

 

 



Yes 
92% 

No 
8% 

WERE MATERIALS IMAGES HELPFUL TO 
YOU? 

Q3. Do you consider including graphic images of the 

materials and reagents used was helpful to you? 

 

Yes 

No 

 

 

 

 

 



[CATEGO
RY NAME] 
[PERCENT

AGE] [CATEGO
RY NAME] 

[PERCENT
AGE] 

THOUGHTS ON NUMBER OF IMAGES 
IN THE PROTOCOL? 

Q4. What did you think about the number of images 

in the protocols? 

 

There were too many images, I found it confusing.  

The number of images used was fine.  

There were too few images, it was difficult to follow 

the whole method.  

 

 

 

 



Graphic is 
better for me. 

42% 
Text, visuals 

and oral 
instruction. 

58% 

PREFERENCE FOR WRITTEN, ORAL OR 
VISUAL? 

Q5. Do you find it easier to carry out a protocol by 

reading written instructions, listening to an instruction 

or by having access to a graphic or visual image?  

 

I like to have written instructions only.  

I find that listening to instructions is better for me.  

Having access to a graphic or visual image is better 

for me.  

I like having access to text, visuals and oral 

instruction.  



Yes 
[PERCENTA

GE] 

Some but 
not all labs 

[PERCENTA
GE] 

RECOMMEND LABORATORY PROCEDURES WITH 
GRAPHIC SUPPORT ARE USED IN GENERAL ACROSS 

ALL LABS 

Q6. Would you recommend laboratory procedures with 

graphic support are used in general across all labs? 

 

Yes 

No 

Maybe for some labs but not all.  

 

 

 

 

 



Didn't watch 
videos. 

67% 

Watched 
videos found 

helpful 
33% 

WATCHING ACCOMPANYING VIDEOS Q7. Did you watch the accompanying video(s) and if 

you did were they beneficial? 

 

I didn't watch the videos.  

I watched the videos but didn't find them helpful. 

I watched the videos and found them helpful.  

 

 

 

 

 



Yes 
83% 

No 
17% 

DID GRAPHIC SUPPORTS IMPROVE 
UNDERSTANDING 

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? 

 

Yes.  

No 

 

 

 

 



Q9. Do you have any other suggestions on how we 

could improve lab manuals/protocols in the future? 

Include a short note on 

what each step is actually 

doing i.e when adding a 

certain reagent provide 

brief note on what the 

reagent does. 

More demonstrations at 

the beginning of the lab 

instead of a long pre-

practical talk, also more 

diagrams on 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 

for 



Conclusions: 

• This multi-modal instructional delivery approach: 

 
facilitates the implementation of a proactive UDL style into 

existing laboratory classes. 

 
supports 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) 

 

Thereby 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. 

 

Inclusion of ‘typical’ example data to aid understanding  

 

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

 

More procedural demonstrations at the beginning of labs 

 

 

 

 



Future Work: 

• Expand accommodations for sensory differences. 

 

• Apply to practical-based assessments (with cross-modular 
implementation)…….ELNs  

 

• 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” 
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Thank You! 


