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Mathematics Teaching Innovations
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MATHEMATICAL COMPETENCY:
DEFINITION

* "A mathematical competency is
someone’s insightful readiness to
act appropriately in response to a
specific sort of mathematical
challenge in given situations”

A Framework for
Mathematics Curricula in
Engineering Education

ematics Working Group

Niss & Hgjgaard, 2019, p.14)




EIGHT
MATHEMATICAL
COMPETENCIES

(Niss & Hgjgaard, 2019)

|. Thinking mathematically

2. Reasoning mathematically

3. Posing and solving mathematical problems
4. Modelling mathematically

5. Representing mathematical entities

6. Handling mathematical symbols and

formalism

/. Communicating in, with, and about

mathematics

8. Making use of aids and tools
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(Niss & Hgjgaard, 2019)




RESEARCH ON MATHEMATICAL
COMPETENCIES IN ENGINEERING

EDUCATION:
WHERE ARE WE NOW!?




RQI:

WHAT IS THE CURRENT STATE OF RESEARCH ON
MATHEMATICAL COMPETENCIES?
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@ Journal article Conference paper [ Book chapter

Fig. 1. Distribution of publication’s number across the years
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Fig. 2. Geographical locations of the reviewed papers




RQ2:

WHICH MATHEMATICAL
COMPETENCIES WERE RESEARCHED IN THE
STUDIES?




RQ3:

HOW ARE MATHEMATICAL
COMPETENCIES EMPLOYED IN HIGHER
ENGINEERING EDUCATION?




KEY TAKE AWAYS AND RECOMMENDATIONS

|. Definition

* A shift towards adoption of Niss’s definition of mathematical
competencies

* Empower math educators in embracing and owning the notions of
mathematical competencies

2. Specific math competencies

* A focus on two specific mathematical competencies, modelling and
problem solving

* Consider other mathematical competencies and the connections
among them

3.Task, Course, Programme

* An emerging interest in the connections of mathematical
competencies at task level and the role of technology

Consider connections at course and programme level and
mathematical competencies linked to digital technologies




RESEARCH QUESTION

How to embed the concepts of
mathematical competencies in ‘
Engineering Education!?




Research Questions:
* What are the most relevant competencies
needed for transfer of mathematics towards

engineering!?

* Which pedagogical activities are needed to
acquire these competencies according to
educators/students!?

* How are the competencies currently
embedded in the curriculum?

Impact

* Better curriculum
design

* Retention

* Supporting transfer



We need your help!
* Mapping learning objectives to
math competencies

* Sharing your expertise and
experience

* Supporting curricular design

* Evaluation
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UPDATING
MATHEMATICAL

EDUCATION




TRANSITION FROM
T SECONDARY TO

HIGHER EDUCATION




&)

SOME INITIATIVES IN ALL

INSTITUTIONS

EXAMPLES:

“* The Bridging Course project

* Pre-University Calculus MOOC
“* Summer school
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