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B Maslow’s Hierarchy of Needs

Self
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cognitive needs
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competence, approval, recogniton

Belongingness and love needs
affiiafion, acceptance, afiection

Safety needs
secwurity, physiological safety

FPhysiological needs
food, drink

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
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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




Computer Based Learning (CBL)

Activities, tools and resources that
will most influence course web sites
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Experiments assessed Results
* Moment of inertia laboratory (1st year UG) " s Lecturer feedback
« Simple harmonic motion evaluation (1st year UG) P =P B
It's QUESTION TIME!! '6

« 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)

Multiple choice
questions

Demonstrator feedback
o 5
Ll Result analysis

Heart rate monitoring
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Student averages (c) Load cell
& (d) LVDT
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Heart rate profile of one
student during the laboratory

Requirements <= Methods

Implemented with consideration for:

* Interesting
. Student Learning style preference Blended
« Engaging learning
Lecturer Teaching style preference
e Fun
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Average combined mathematics literacy scores
of 15-year-old students, by country
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* Space and shape includes recognizing shapes and patterns, describing, encoding, )
and decoding visual information, understanding dynamic changes to |'
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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
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F Average Mathematics Scores by Frequency ot
Doing Mathematics Homework at Age 17, 1999
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WAveroge Mathematics Scores by Amount of Daily
Television Watching at Ages 17, 13, and 9, 1999
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