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WP 6: Formal Barriers

Aim of the Work Package: 

To examine the formal barriers 
to engineering education at third-level



WP6 Key Deliverables

• Survey of education systems in partner countries

• Comparison Framework

• Report on formal barriers to engineering higher 
education



Status of Deliverables
1: Survey of Education Systems

Current Status: Completed

• Completed questionnaires received from five partner 
countries

• Survey data used to inform other WP 6 deliverables

• Full questionnaires will be included as appendices to 
final WP 6 report



Status of Deliverables
2: Comparison Framework

Current Status: Completed (subject to final 
comments/feedback)

• Data received from five partner countries

• Aim is to provide ‘at a glance’ information for 
comparing partner countries under key headings, 
relevant to all work packages

• Combination of graphs, tables and textual information 
used



Status of Deliverables
3: Report on Formal Barriers

Current Status: Gathering and processing data

• Data received from four partner countries

• Combination of quantitative & qualitative data
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Report on Formal Barriers

Preliminary overview of contents:

• Summary of barriers in partner countries

• History of barriers & any changes/developments

• Evidence to illustrate the impact of these barriers

• Highlighting good practice examples



Report on Formal Barriers

Main categories of existing barriers:

• Entry requirements for engineering courses
- subject requirement, attainment levels

• Structures within the school system
– e.g. specialised pathways at second-level 

• Socio-economic factors
– e.g. in Ireland maths achievement at second-level is 
significantly lower among students of lower socio-economic 
status (PISA 2003)



WP 6 Meeting

• WP 6 meeting on 16th - 17th February

Aims of meeting:
• To finalise barriers and agree on best practice
• To agree on the structure of the WP 6 final report



Purpose of Entry Barriers

1. Identification of student ability

2. Pre-requisite knowledge (i.e. university
does not need to teach this!)

3. May be indicative of student motivation



Appropriateness & Effectiveness

• Reasons (historical) for design and implementation of
barriers

• Evidence of whether (appropriate) and how well
(effective) these barriers work

• Pre-requisite knowledge – by definition it is effective. Appropriate is
more difficult to say!

• Students who pass barriers should do better than those who don’t.
– Those who don’t pass barriers aren’t let in!
– Use excess of performance over barriers to measure how well these

metrics capture ability to progress



Sample Analysis of Effectiveness

• Irish context – focussing on TCD engineering intake from 2000-
2010

• Students finishing high school take between 6 and 10 subjects (7
most common) at one of two levels

• Irish, English & Mathematics are mandatory, with most students
also taking 1 language (typically French). All other subjects are
optional.

• Grades from the best 6 are added (higher level from 0-100 and
lower level from 0-60) = ‘CAO points’

• Demand for places in 3rd level managed using CAO points
• Some additional requirements may be present for certain

courses – e.g. 55%+ in higher Maths required for engineering



Factors Analysed

• Inputs
– Whether a student took a particular subject (binary)
– Mark achieved in each subject (0-100)
– Degree (one of two available) programme chosen (binary)
– Gender (binary)
– Year (have things changed over 10 year period) (1-10)
– CAO mark (cumulative grade in best 6 subjects) (0-600)

• Outputs
– Had to take second exam sessions (Binary)
– Progressed to 2nd year (Binary)



Logistic Analysis of Performance

Input
Variables

Weighted
Sum

Logistic
Function

Probability

[0 / 1]
[0 - 100]

[- ∞, + ∞] [0 - 1]



Critical Value

Inputs
– By considering (in a linear combination) a binary variable

(whether a student takes a subject) and a grade, we are
going to have a critical value for each subject (where these
variables are statistically significant)

– The value of this is the value above which the grade has a
positive effect and below which it has a negative effect

– Alternatively,

effect size = coefficient * (Student grade – critical value)



Findings

• Mathematics, physics & chemistry are factors
• Critical values are below average obtained by

students – i.e. those taking those subjects typically
get a benefit.

• Other cognate/numerate subjects – construction
studies, technical drawing and accounting have a
smaller influence

• Some interesting influence from other subjects – e.g.
history, geography, music



Receiver Operating Characteristic

Plots false positive rate (x-axis) against true positive
rate (y axis)

Example
Airport scanner – more sensitive implies that we detect
more of the people with guns (true positive rate), but we
also have more false alarms with belts, coins etc (false
positive rate)
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Future Work

• More information on barriers in each country

• Evidence for these barriers

• Incorporate more factors into above model



Your Feedback

• What use could you make of these results?

• What use of these results could others (who
are they?) make?

• What follow-on work do you think would be
useful?


