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Factors affecting performance
• Scio-economic background

• Previous education

• Family background
– Involved in engineering
– Education level
– Motivation

• Learning environment

Mathematics literacy

• Mathematics literacy defined as:
...an individual’s capacity to identify and understand the 

role that mathematics plays in the world, to make 
well-founded judgements and to use and engage with 
mathematics in ways that meet the needs of that 
individual’s life as a constructive, concerned, and 
reflective citizen. (OECD 2003, p.24)

Combined mathematics literacy

• Space and shape

• Change and relationships

• Quantity focuses

• Uncertainty
Student performance 
vs expenditure 
per student

Student performance 
vs national income
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2000
Mathematics

Average 
combined 
mathematics 
literacy scores 
of 15-year-old 
students, by 
country

2003
Mathematics

Average 
combined 
mathematics 
literacy scores 
of 15-year-old 
students, by 
country

Mathematics - PISA Science - PISA

Learning environment
• Conceiving, Designing, Implementing and Operating (CDIO)

• Problem Based Learning (PBL) / Concept teaching

• Kolb cycle – using learning style to direct environment

• Continuous assessment
– laboratories, review reports, group projects, MCQs

• Virtual Learning Environment (VLE)

Learning environment

• Lecture rooms / staff student ratio

• Laboratory ‘hands on’ work
– students develop the skills of observation, inquiry, and problem-solving

• Research linked with teaching

• Motivated lecturers / motivated classmates

• Gaming / Virtual Simulations
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Computer Based Learning (CBL)

Factors affecting peoples opinions

55 % Visual impact

38 % Tone 

7 % Content

27 times more connections between the brain and the 
eyes than between the brain and the ears.

A. Mehrabian, Silent Messages, 1971

Activities, tools and resources that 
will most influence course web sites

C. Bonk, The Perfect E-Storm - Part 2, The Observatory on Borderless Higher Education, 2004, pp.1-24

Experiments assessed
• Moment of inertia laboratory (1st year UG)

• Simple harmonic motion evaluation (1st year UG) 

• Centrifugal force investigation (1st year UG)

• Load cell examination and application (3st year UG)

• LVDT and accelerometer examination (3rd year UG)

• Determination of beam shear mechanics (1st year PG)

• Control and measurement of automated capillary viscometer (1st year PG)

• Ultrasonic viscosity measurement (1st year PG)

Results

Multiple choice
questions

Result analysis

Heart rate monitoring

Demonstrator feedback

Lecturer feedback

Moment of Inertia

Flywheel 
Experiment

Rotational 
Sensor

Data Acquisition Box

PC

Student averages (a) Flywheel 
& (b) Compound pendulum

Total 
Instrumented

65.34% Total 
Uninstrumented

56.15%
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Student averages (c) Load cell 
& (d) LVDT

Total 
Instrumneted

66.83%

Total 
Uninstrumented

66.50%
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57.32%

30

40

50

60

70

80

90
A

ve
ra

ge
 R

ep
or

t M
ar

k 
%

(c) (d)

Student averages (e) Centrifugal force 
& (f) Overall average

Total 
Instrumented

71.1%
Total 

Uninstrumented
65.61%
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Total Instrumented
71.68%

Total 
Uninstrumented

62.17%
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(e) (f)

Heart rate profile of one 
student during the laboratory

Requirements <  > Methods

• Interesting

• Engaging

• Fun

Implemented with consideration for:

Student Learning style preference

Lecturer Teaching style preference

Blended 
learning

Further Information

• Acknowledgements
– Funding for this work from the Teaching and Learning Committee, DCU and National 

Instruments Fellowship schemes
– Philip Smyth; Pat McElroy - MEng students and Dr. Eilish McLoughlin, School of 

Physical Sciences, for co-supervising the work

• Useful links
– http://webpages.dcu.ie/~brabazod/T&L.html
– http://www.ndlr.ie

• E-mail: dermot.brabazon@dcu.ie
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2000
Science

Average combined mathematics literacy scores 
of 15-year-old students, by country

2000 2005

• Space and shape includes recognizing shapes and patterns, describing, encoding,
and decoding visual information, understanding dynamic changes to
shapes, understanding similarities and differences and relative positions, and
understanding the relationship between visual representations and real shapes
and images.

• Change and relationships covers the representation of change, including 
mathematical functions such as linear, exponential, or logistic, as well as data 
analysis needed to specify relationships or translate between representations.

• Quantity focuses on quantitative reasoning (including number sense, estimating,
mental arithmetic, understanding meaning of operations, having a feel for the
magnitude of numbers, and computations) and understanding of numerical
patterns, counts, and measures.

• Uncertainty includes the two related topics of data and chance, or statistics and 
probability, including data analysis and graphic and numeric representations of data.
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