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2003 — KOM Project — Kompetencer Og Matematiklaering — 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!

v' 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.
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Pre-COVID 19 and During COVID 19
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15t Part — Probability theory and distributions (discrete and continuous)

All calculus were

2"d Part — Statistics: sampling and inference .
performed using

Time with students (~ 120 per year)
4 hours per week + 6 office hours per e

week (most of them only appear 1 week before Histogram of x

assessment tests) k |
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Tesla Model 3 Boosts Electric Cars Sales
Estimated plug-in electric vehicle sales in the United States”
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Breathe a bit more easily
China, new confirmed cases of Wuhan coronavirus, 2020

Pessimistic scenario¥ With s5u p prESEiﬂ'n
measures (75%)
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Sources: Cheng-Chih Hsu, National Taiwan University; *Based on estimates by Zhong Nanshan, Guangzhou Institute of Respiratory Disease "

National Health Commission of China +#Based on estimates by Jonathan Read, Lancaster University
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Nevertheless, an exam is demanded!

Ni

B = very important
= medium important
B = g5 importante

and $Ppm stands for Statistics and Probability/section/sub
section of the Core Level 1, [1].

Table I: Learning outcomes with degree of coverage of
competencies nvolved in this assessment activity.

C1|C2|C3(C4|C5|C6|CT

Competencies

Statistics and
Probability

3P3

3. Simple
probability

8P31

Interpret
probability as a
degree of belief

3P32

Understand  the
distinction
between a priori
and a posteriori
probabilities

. Competencies covered

8P33

Use a tree
diagram to
calculate
probabilities

Core Level 1-\5;EFIMWG

Statistical Methods

8P34
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Know what
conditional
probability  is
and be able to
use it (Bayes
Theorem)
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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
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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.
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Calculus for Engineering Students. https://doi.org/10.1016/B978-0-12-817210-0.00017-5 b o

Copyright © 2020 Elsevier Inc. All rights reserved.
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https://rules-math.com/ ‘ rRules Math

NEW RULES FOR ASSESSING MATHEMATICAL COMPETENCIES

HOME WELCOME PARTNERS OBJECTIVES INTELLECTUALOUTPUTS DISSEMINATION  TRAINING
/. Communicating in, with, and about Mathematics.

8. Making use of aids and tools for mathematical activity.

We have also included the objectives, contents, learning outcomes from the Core Level 1, and a possible exam for some specified LO. This exam could be used as a small pre

(miniproject) that can be worked either in groups or individually or both options: start working individually and then share and discuss the results in a group.
Assessment standars defined during this project for assessing mathematical competencies are the following:
1. Multiple-Choice Questions.

2. Questions or «classical» problems.

3. Projects.

All together m, , dences. One of them is not enough, but the three of them make the best option.

hese user guides and separated files for each discipline are ava at the moodle platform of the project (https://studium.usal.es/) and also included in the book of

project:

s«MNew Rules for Assessing Mathematical Competencies: USER GUIDE»
Snezhana Gocheva-llieva and Araceli Queiruga-Dios Editors
jlendarski University Publishing House
ISBN: 978-619-202-572"F

NEW RULES FOR ASSESSING MATHEMATICAL GOMPETENGIES || RULES_MATH
PROJECT IDENTIFICATION: 2017-ES01-KA203-038491
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!suppose that you are playing a computer game where the objective is to destroy 2 section of a
railway line piloting an airplane {Figure 1). You are an element of the airplane crew that receives
the order to destroy and you are the one that has to do the calculations and give the instructions
to your fellow colleagues.

Figure 2. Railway section to be destroyed

2. To the crew of an airplane is assigned the task of destroying a section of railway line. The
crew’s aim statistics reveal that the variable X, distance, in meters, from the point of impact
of 2 bomb to the targeted line, follows 3 Normal distribution with standard deviation 6m. It
is considered equally probable that the bomb falls to one side (for which it is agreed to take
X > 0} or to the other (for which it is agreed to take X < 0} of the line. The mission is
considerad fulfilled if at least one bomb hits the target, that is, if it "falls to less than 1m of
the fine”.

3. Justify that X has mean value equal to zero.

b. What is the probability of the bomb hits the target?

c. Characterize the distribution function of the random variable ¥ = "Number of bombs
that hit the target, supposing that n bombs are launched (n € IN)"

d. Suppose thatn > 20 and determine, using the approximate distribution of ¥, the

minimum number of bombs that is necessary to launch in order to have a successful

set of development questions

mission with probability greater than 0.95.

3. Suppose the weight, W, of each bomb is a random variable with Normal distribution with
mean 65 kg and standard deviation 3kg and that the maximum load supported by the
mission plane is 3 tones.
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During COVID 19
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RESULTS Pre-COVID 19 and During COVID 19
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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

76.3% of students present at the assessment
moments, had above 10 out of 20
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RESULTS Grades/Attendance/Non-Attendance
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RESULTS Valid Missing Total
Valid N Percent Missing N Percent Total N Percent
¥2016/2017 53 44.2% 67 55.8% 120 100%
Y¥2017/2018 57 47.5% 63 52.5% 120 100%

* Throughout the past

decade we observed that
students were increasing Y2018/2019 85 70.8% 35 29.2% 120 100%
their absence to assessment.

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

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

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