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Introduction

 Role of mathematics in technical education

 Motivation – key component 

 Active learning strategies

 Attractive applied problems

 Expected didactical outcomes

 Steady and sustainable mathematical 

knowledge and competencies



Methods

 MiniPBL = adapted PBL approach

 Small-scale real problems 

 Mathematical models 

 Critical environmental issues 

 Inline with EU SDG agenda

– SDG = Sustainable Development Goals 

– Sustainable education



Methods

 Sustainable development goals



Methods

 Teachers’ and Students’ miniPBL sheets

– problem + related mathematical topics

– respective SDG

– tasks to be solved (+solution for teachers)

– expected outcomes

– guides for teaching/learning

– forms of assessment

– resources to be used



Methods



Methods



Methods



Methods

 Mathematical competencies (SEFI MSIG)

 Thinking mathematically

 Reasoning mathematically

 Posing and solving mathematical problems  

 Modelling mathematically

 Representing mathematical entities

 Handling mathematical symbols and formalism

 Communicating in, with and about mathematics

 Making use of aids and tools



Methods

 General competencies 

Reasoning and modelling 

– explore, analyse, estimate, demonstrate, think creatively

 Understanding and solving 

– develop mathematical model, visualize, apply 

mathematical methods

 Communicating and representing 

– explain, justify, use mathematical symbolism, use ICT 

 Connecting and reflecting

– see connections, reflect importance of mathematics, 

learn from mistakes 



Methods

 Presenting the project problem 

 The introduction, the core topic and all the information will 

help students to allocate the tasks and posted problems.

Here we include all references, graphics, news from media, 

official reports (UN, EU, OCDE, UNICEF,...), and any source 

which helps to acquire a wider idea about the SDG problem 

we address.

 The effort to “put in context” the problem could connect 

mathematics with real-life, with Earth challenges and 

Humanity needs. 

 By teaching mathematics using SDG we support the reflection 

of our students, future professionals, on the main challenges of 

humanity and the Earth, we educate Global Citizens.



Methods

 Forms of assessments (related to general competencies)

 Written report

– solutions of particular tasks with answers and detail 

calculations  supported by illustrations, figures, tables

 Oral presentation

– performed in front of classmates

– explanation of solution strategies, justification of 

chosen mathematical model and methods

– information about used resource, webpages, AI

– reflections and interpretation of achieved results

 Peer review by students

– receiving point score from classmates



Methods



Results

 miniPBL approach was tested within the EU project

www.pythagoras-grant.eu

PROGRAMME Erasmus + ACTION TYPE KA220-HED

Cooperation partnership in higher education

PROJECT NUMBER 2021-1-RO01-KA220-HED-000032258

PERIOD 1. 2. 2022 - 31. 1. 2025

PROMOTING ORGANISATION 

Lucian Blaga University of Sibiu (LBUS), Romania

PARTNERS – Denmark, Greece, Slovakia, Spain, Sweden



Results

 Approach to miniPBL implementation 

– individual tasks to be delivered 

– team work on presented problems 

 Individual work 

– appreciated by better performing students

 Team work

– appreciated by almost all students



Results

 Team work - splitting tasks and close cooperation

 Different roles of students in team 

– digging information

– problem analysis

– choice of proper mathematical model

– finding correct solutions

– interpretation of results

– development of written report 

– oral presentation



Summary

 MiniPBL learning scenario

– proved to be a motivating and activating element in 

teaching mathematics to engineering students 

– a tool engaging students to use mathematics to solve 

critical real-life (environmental) problems

– a way to show students benefits that knowledge of 

mathematical models brings to problem solving

– an approach to encourage students to communicate, 

use, and actively present mathematics 

– an opportunity to help students to see connections, 

learn from mistakes and understand the importance of

mathematical competencies and steady knowledge 
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