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Teaching mathematics

Niss, M., (2003) Mathematical Competencies and the Learning of Mathematics: The Danish KOM Project. 

Alpers, B. et al, (2013) A framework for mathematics curricula in engineering education, SEFI,. Available online at: 

http://sefi.htw-aalen.de/

related to 
day life 

problems

critical 
analysis of 

methods and 
solutions

Maintain 
rigor and 

formalism

While keeping students 
engaged and active in 
their learnings

http://sefi.htw-aalen.de/


2003 – KOM Project – Kompetencer Og Matematiklæring – Identification  of skills and mathematical competencies
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RULES_MATH Project, Project Erasmus+ 2017-1-ES01-KA203-038491” New Rules for Assessing Mathematical 

Competencies “. https://www.researchgate.net/project/New-Rules-for-assessing-Mathematical-Competencies.

Project live duration ended formally in 2020 but we desire their findings to continue in the future!

✓ On the completion of the project, the expected result was to achieve an

agreement about the standards for assessing mathematical

competencies in engineering degrees, i.e., to get new rules to assess and

also to have materials and resources to assess mathematical competencies

and disseminate them.

https://www.researchgate.net/project/New-Rules-for-assessing-Mathematical-Competencies


Course unit 

1st Part – Probability theory and distributions (discrete and continuous)

2nd Part – Statistics: sampling and inference

Time with students ( 120 per year)

4 hours per week + 6 office hours per 

week (most of them only appear 1 week before 
assessment tests)

SRICTLY ONLINE in 2020/2021 academic year

All calculus were 
performed using

Pre-COVID 19 and During COVID 19





Competencies

Competencies covered

St
at

is
ti

ca
l M

et
h

o
d

s
C

o
re

 L
ev

e
l 1

 -
SE

FI
M

W
G

Nevertheless, an exam is demanded!

Thinking mathematically
Reasoning mathematically
Posing and solving mathematical problems
Modelling mathematically
Representing mathematical identities
Handling mathematical symbols and formalism
Communicating in, with, and about mathematics
Making use of ads and tools



RULES_MATH project partners’ working groups have developed a

set of “Guide for a Problem” in the different areas of Mathematics

that are intended to provide some examples of proposed forms of

assessment and competence-based activities. The materials are

available at https://rules-math.com/ and all project partners applied

them to different students from different courses at their institutions.



https://rules-math.com/ 



set of development questions 

Pre-COVID 19 

a set of multiple-choice questions 

ASSESSMENT - 2 tests and/or final exam

Structure



Structure

set of development questions 

During COVID 19

a set of multiple-choice questions 

ASSESSMENT – Classes exercises and 1 test and/or final exam





76.3% of students present at the assessment 
moments, had above 10 out of 20

Competence-methodology empowers students with a better 
preparation to face and deal with real-life problems, students 
became more critics and analysed questions and solutions in a 
more professional way

Pre-COVID 19 and During COVID 19RESULTS



• Attending to 7, or more, classes out of 15 
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• Throughout the past 
decade we observed that 
students were increasing 
their absence to assessment.

• With competence-
methodology we observe a 
generous setback on this 
situation. 

Valid N
Valid
Percent Missing N

Missing
Percent Total N

Total
Percent

Y2016/2017 53 44.2% 67 55.8% 120 100%

Y2017/2018 57 47.5% 63 52.5% 120 100%

Y2018/2019 85 70.8% 35 29.2% 120 100%

Y2019/2020 72 60.0% 48 40.0% 120 100%

Y2020/2021 102 85.0% 18 15.0% 120 100%

RESULTS



CONCLUSIONS

• To know which competencies are less acquired by students 
and immediately solve those issues => make a continuous 
assessment probably during classes (this has been done in 
2020/2021 year with good results)

• There exists a difference between questions of 
understanding, representing and modelling and questions 
that only require calculus and formulas and “mechanical 
work” and they must be addressed separately 

• With competence-methodology students were more 
involved in learning and assessment moments

• With the correct assessment preparation, no big worries 
with cheating are needed

• Class attendance and student direct needs attendance 
improves learning quality and results

• Initial student’s background level up must be taken care –
TO DO LIST (urgent)
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