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1. Introduction of the Project “Smart Mathematics Teacher” (SMART_MT) 

THE RELEVANCE OF THE PROJECT 

The project contributes to achieving one of the benchmarks, set in the Europe 2020 Strategy: to decrease the 

number of low achievers in reading, science and math up to 15% and implement the priority “Smart growth: 

developing an economy based on knowledge and innovation”. Competences in math, science and technology 

with their emphasis on critical questioning, problem solving is a prerequisite for the functioning 

technologically advanced economy and society. OECD’s PISA data (2015) show that among the three 

domains, the share of low achievers is the highest in math (EU average - 22,2%), although the competence in 

math has been identified at EU level as one of the key competences for personal fulfillment, active 

citizenship, social inclusion and employability in the 21st century 

 (http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/132EN.pdf.). Also, the data of 

this survey uncovered the discrepancies among advantaged and disadvantaged schools; highlighting that the 

low-achieving pupils come from lower social-economic or migrants’ backgrounds, living in remote areas. In 

this context a special focus should be on this group of pupils learning so that they will have better chances to 

achieve sufficient skills and to succeed in life. The analysis of the above-mentioned EU reports and the 

successful experience of EU countries (Sweden, Estonia, and Finland) revealed that these problems are 

closely related to the lack of math teachers’ competencies, especially digital, and their incapability to use 

attractive teaching methods. Non formal interviews with school leaders have revealed that teachers’ 

“resistance to use modern digital tools is related with their lack of a confidence and fear of using ICT for 

learning”. Besides, they pointed out that the traditional teaching methods discourage pupils’ interest and 

motivation. As the project is based on innovative digital era mobile applications approach, it contributes to 

strengthening the teachers’ profile. It also enhances teachers’ digital competencies, being the essential ones 

in today’s education in promoting pupils’ creativity and critical thinking and result in their higher 

achievement in math. 

THE AIM OF THE PROJECT is to develop math teachers’ digital educational culture to enhance pupils’ 
engagement and achievement. 

THE OBJECTIVES OF THE PROJECT ARE:  

1. enhance math teachers’ professional development by improving their digital competencies to use 

mobile apps in the teaching process; 

2. support math teachers to adopt innovative digital practices based on mobile apps in order to improve 

pupils’ mathematical skills and address their underachievement in math; 

3. strengthen the capacity of math teachers to develop pupils’ critical thinking and creativity through 

integration of innovative mobile apps based exercises into teaching process; 

4. to support math teachers in dealing with diversity in the classroom through exchange of work based 

best teaching practices, presented as Open Educational Resources (OER). 
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THE INTELLECTUAL OUTCOMES: 

O1 – A Training Course for Math Teachers “Teaching Math in the Digital Era”; 

O2 – E-Toolbox for Teaching Math; 

O3 – E-Toolbox for Developing Pupils' Critical Thinking and Creativity; 

O4 – A Set of Best Practices Dealing with Diversity in the Math Classroom  

TARGET GROUPS:  

 Math and STEAM teachers working in basic schools 

 Low-achievers from 5-6 grade (school year), aged 11-12 from disadvantaged backgrounds (facing 

educational, social-economical, geographical, cultural obstacles) and having special learning needs. 

PROJECT RESULTS 

The main impact on the pupils is decreasing underachievement in math by providing them with attractive 

digital tools for learning. The partnership expects that at least 50% of pupils from the target group will start 

using the newly developed mobile apps and will change their attitude towards math as an interesting and 

useful subject. The math teachers will improve their didactic, social and digital competences to use new up-

to-date modern tools in the teaching process and which will boost pupils’ motivation, contribute to their 

engagement in math and influence better results. 

PROJECT PARTNERS: 

Kaunas Region Education Centre (Lithuania) 

Kaunas Region Akademija Ugne Karvelis Gymnasium (Lithuania) 

European Innovation Centre (Lithuania) 

Tukums 2nd Elementary School (Latvia) 

Eurotraining Educational Organization (Greece) 

Danmar Computers Organization (Poland) 

Gymnasium "George Emil Palade" (Romania) 

More information about the partnership, project results and outcomes may be found on the website: 

https://smart.erasmus.site/ 
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2. The Online Curriculum “Teaching Math in the Digital Era” 

The aim of the curriculum is to define the framework for preparation of the training course for 

improvement of math teachers’ digital, social and civic as well as didactic competencies to enhance students’ 

engagement and better learning achievements. The curriculum is implemented on the basis of a teacher 

professional development program which could be accredited at local or national level and run in teacher 

training centers. 

Objectives of the curriculum: 

 introduce the relevance, aim, objectives and content of the training programme; 

 introduce the training methodology; 

 present the self-assessment method and professional competencies; 

 present the training plan and the learning outcomes. 

The curriculum is based on the State of the Art Review completed by project partners about the existing 

situation related to the development of math teachers’ digital, social and didactic competences, necessary to 

work with low-achieving pupils with fewer opportunities and from disadvantaged backgrounds in order to 

engage them in learning math and improve their learning progress. The results of the State of the Art Review 

are presented on the project website:  

https://smart.erasmus.site/wp-content/uploads/2019/02/SMART_State_of_Art_Summary.pdf.  
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3. Training Programme “Teaching Math in the Digital Era” 

Relevance and innovation of the programme 

This program is necessary because it does not only enhance the digital literacy, social and didactical 

competence of math teachers, but also contributes to shifting the teachers’ attitudes to proceed from 

traditional teaching to the modern learning paradigm. 

Pupils' progress and advanced achievement in mathematics are highly dependent on the ability of the teacher 

to create an appropriate learning environment for Generation Z, to use innovative modern teaching/learning 

tools, to personalize and differentiate the teaching process according to pupils' abilities, needs, socio-cultural 

and psychological aspects of their personalities. Today it is becoming increasingly important to teach 

children think creatively, find complex solutions, develop their analytical and critical thinking, relate their 

learning to real-world situations and integration with STEAM subjects at school and in extracurricular 

activities. However, OECD's PISA data (2015) showed that among the three domains, the share of low 

achievers is the highest in math (EU average: 22%, LT-25.4%, LV-26%, RO-39.9%, GR-35.8%, PL - 

17.2%) though competence in math has been identified at EU level as one of the key competencies for 

personal fulfillment, active citizenship, social inclusion and employability in the 21st. These results show 

that math lessons are not attractive and interesting, and that teachers, especially the older ones, lack the 

ability to use modern technologies such as mobile learning applications, smart boards, e-exercises, which are 

especially attractive to young people. 

This program is relevant to the professional development of math teachers, working with pupils aged 10-13, 

who lack motivation in learning mathematics and face a variety of learning problems. Math teachers will be 

introduced to modern teaching/learning technologies, and instructed how to use them to meet teaching 

objectives, the learners' needs, strengthen pupils' engagement and motivation, and promote their creativity 

and critical thinking. Teachers will not only apply the new teaching tools in practice, but also will have the 

opportunity to analyze successful experiential stories of Lithuanian, Latvian, Polish, Greek and Romanian 

teachers' dealing with diverse group of learners. 

The programme is innovative as it aims to develop math teachers’ digital educational culture to enhance 

pupils' engagement and achievement in math through the use of attractive math applications. The teachers' 

learning process will be based on innovative blended learning methodology, OER and reversed/flipped 

method, also Bloom’s taxonomy. 

The aim of the training programme is to develop math teachers’ digital, didactic, social and civic 

competences, necessary for effective, innovative and attractive teaching of math to reach better students’ 

performance and meet the needs of underachieving pupils in the diverse classroom. 
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The objectives are: 

1. provide math teachers with knowledge about the use and benefits of mobile apps and other 

innovative technologies in the formal and non-formal education; 

2. guide teachers on how to use mobile apps in order to increase engagement and motivation of pupils 

to learn math;  

3. strengthen the capacity of math teachers to develop pupils’ critical thinking and creativity through 

integration of STEAM subjects and the use of innovative mobile apps based exercises; 

4. analyze the teachers' best experiential practices on how to decrease the pupils’ learning unevenness 

and achieve individual progress in math. 

The target group of the training programme is teachers, who work with pupils, aged 10-13, namely: 

 math teachers, 

 teachers of science, art, engineering and technology, 

 primary school teachers. 
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The content of the training programme (topics, type of the performance, duration) 

Topics Format of the performance Total (a. h.) 

Face-to-face (a. h.) E-learning via 
platform (a. h.) 

 

1. Introduction of the training course. 
1.1. Content, structure and methodology  
(reversed/flipped training using OER, blended 
learning,) 
1.2. Self-assessment of math teachers’ 
competences on-line 

5 

 

- 

 

5 

2. The use of math apps to improve pupils' math skills (Module I) 
2.1. Innovative information technologies and 
strategies for attractive and effective math 
teaching and learning.  
2.2. Developing of underachieving pupils’ 
cognitive abilities in math from the point of 
view  of Bloom’s taxonomy 

0,5 1 1,5 

2.2. The e-toolbox for teaching math. The use 
of the e-directory and "The Math App" in 
formal and non-formal education  

1 9 10 

3. The use of mobile apps to promote pupils' critical thinking and creativity within math lessons (Module II) 
3.1. The importance of development pupils’ 
critical thinking and creativity. The necessity 
and possibilities of integration math with other 
STEAM subjects. 

0,5 1 1,5 

3.2. The use of the e-toolbox of existing mobile 
apps and the new mobile app "The Eureka 
App” to promote attractive and integrated 
learning of math  

1 9 10 

4. The best practices dealing with diversity in the classroom (Module III) 
4.1. Diversity in the classroom. Pedagogical 
and psychological aspects working with diverse 
groups of pupils. Individualization and 
differentiation, gamification, microlearning of 
learning process. 

0,5 1 1,5 

4.2. Success stories – inspirational examples to 
achieve better learning results working with 
diverse group of pupils. Learning by doing. 

1 8 9 

5. Reflection    
Self-assessment of math teachers’ competences 
on-line. 
Reflection.  

1,5 0 1,5 

6.Certification    
Total 11 29 40 

*One academic hour – 45 minutes.  
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Expected competence(s) that the person will acquire after completion the training programme  

The Math teachers will develop their digital, social and didactic competences. 

The programme is intended to 
provide knowledge, comprehension, 
skills and attitudes 

Competence (-es)  Teaching/learning 
methods  

Acquisition of knowledge and 
comprehension (theoretical part) 

Will acquire knowledge what attractive 
educational  methods and digital tools to use 
to encourage pupils to be more active and 
motivated in mathematics and to achieve 
better learning outcomes (Module I); 

Lecture, demonstration, 
self-study and analysis of 
the learning material 

Will learn the content and teaching/learning 
purpose of existing and the newly developed 
mobile application “The Math App” by 
subject area (Module I); 

Will perceive the importance of developing 
pupils’ critical thinking and creativity in math 
lessons (Module II); 
Will learn the content and applicability of the 
existing mobile apps and the newly developed  
“The Eureka App” for teaching math 
integrated with other STEAM subjects 
(Module II); 
Will enhance the psychological and 
pedagogical knowledge about the work with 
diverse groups of pupils in the classroom 
(Module III); 

Will learn how innovative teaching methods 
based on smart technologies, can make math 
and other STEAM lessons more appealing and 
improve pupils’ learning outcomes (Module 
III) 

Acquisition of skills (practical part) Will be able to apply attractive and modern 
teaching/learning tools and mobile 
applications with the elements of 
gamification, micro-learning and real-life 
examples in math lessons 

Selection of mobile apps to 
personalize and 
differentiate the learning 
tasks 

 

Application of new 
methods and tools, 
observation of impact on 
pupils 

 

Analysis of the success 
stories 

Will be able to choose and use mobile apps to 
individualize and personalize the 
teaching/learning assignments according to 
the learners’ cognitive abilities, needs and 
learning styles. Also, teach math integrated 
with other STEAM subjects. 
Will be able to work with diverse groups of 
pupils in order to decrease learning 
discrepancies and reach better results in Math 
Will be able to reflect and foresee their own 
development opportunities based on the 
successful experience of other teachers. 

Acquisition of attitudes (provision and 
acquisition of values, ethical-
professional attitudes) 

Will boost confidence in the use of 
information technology and other smart tools 
in the teaching process 

Discussions, self-reflection 
based on the acquired 
knowledge and skills 

Will strengthen the attitude that every learner 
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The programme is intended to 
provide knowledge, comprehension, 
skills and attitudes 

Competence (-es)  Teaching/learning 
methods  

can achieve better learning results if the 
learning is  adapted to his/her individual needs 
and abilities 

Will foster an environment that promotes 
openness and dialogue, tolerance and 
collaboration among teachers and pupils 

Will perceive the importance of continuous 
self-learning and realize the benefits of mutual 
professional assistance and cooperation 
among teachers of math and other STEAM 
subjects 

Teaching and Learning Methodology 

The pedagogical strategy of this training course is based on the blended learning approach, when the teacher 

trainer works as the facilitator. The following innovative methods are used: the reversed/flipped training, 

micro-learning, gamification, self-study of the Open Educational Resources as well as sharing best practices 

of peer teachers in partner countries. Also, other traditional learning methods such as the lecture, 

demonstration, self-study, analysis, observation, practical application of personalization and differentiation 

of learning's tasks, modelling of the exercises are intended in the training.  

The terms and concepts are introduced in the Glossary (see Annex 1). 
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5. Training Plan for Teacher Trainers 

The training plan is developed as a framework to organize the training course for math teachers working with 

pupils aged 10 - 13. This plan is based on the content of the training programme and gives a step-by-step 

overview of the training process. 

The total duration of the training course is 40 academic hours* (a. h.), comprising 11 contact a. h. (face-to-

face meetings) and 29 a. h. for the theoretical e-learning via platform and practical application in the 

classroom. 

Training session Type Duration in 
academic hours* 

Content 

The first training 
session Face-to-face 5 

 Getting to know the participants and their classroom 
context  (~ 0,5 a. h) 

 Introduction of the training course (~ 0,5 a. h.) 
 Self-assessment of math teachers’ competences on-line 

using the self-assessment tool (~ 0,5 a. h.) 
 Short presentation of the 3 modules and instructions how 

to work with them:  
a. Module I “The Use of Mobile Apps to Improve Pupils’ 
Math Skills” (~ 1 a. h.) 
b. Module II “The Use of Mobile Apps to Promote 
Pupils’ Critical Thinking and Creativity within Math 
Lessons”(~ 1 a. h.) 
c. Module III “Dealing with Diversity in the Classroom” 
(~ 0,5 a. h.) 

The second 
training session 

e-learning via 
platform  
 
Practical 
application of 
the acquired 
knowledge in 
the classroom 

20 

 Deepening knowledge of the participants via self-study of 
Modules I-II and the 2 e-toolboxes presented as OER. 

 Practical application of existing mobile applications under 
the two e-directories and the newly developed mobile 
apps “The Math App” and “The Eureka App”  

Communication and consultations with the facilitator  

The third training 
session 

e-learning via 
platform 

9 
 Deepening knowledge of the teachers via self-study of 

Module III presented as OER. 
 Analyzing of the 24 video and written success stories.  
Communication and consultations with the facilitator. 

Final training 
session Face-to-face 

 

6 

 Summarized discussions about practical application of the 
two e-toolboxes (Module I-II) in the classroom, reflecting 
the results of observation on how the pupils’ level of 
motivation has increased using the ICT tools (~ 3 a. h.) 

 Reflection of the best practices presented in the 
experiential success stories (~ 1,5 a. h.) 

 Self-assessment of math teachers’ competences on-line (~ 
0,5 a. h.) upon completion of the training course. 

 Reflection on training course (~ 1 a. h.) 
 Certification  

  Total:     40 a. h.  

1 academic hour*  – 45 min  
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6. Summary of Modules I-III 

Module I “The Use of Mobile Apps to Improve Pupils’ Math Skills” 

The aim of the module is to develop math teachers’ digital educational culture to enhance pupils’ 

engagement and achievement in math using mobile apps. 

The objectives: 

1) present the value of usage of mobile devices in math teaching for modern young generation; 

2) introduce new teaching/learning methodologies used in math lessons;  

3) provide teachers with practical instructions how to operate the “E-Toolbox for Teaching Math” 

using math mobile applications. 

The theoretical part of the module reviews a situation of students’ poor achievement in math in the project 

partner countries according to the International student assessment (PISA). The majority of students and their 

parents in partner countries claim that mathematics is a difficult and unattractive subject to learn. Module I 

presents innovative methods and technologies of teaching math in an attractive and child-friendly way which 

should enhance pupils’ interest and motivation to learn math, especially for those with learning difficulties 

and/or from disadvantaged backgrounds. Also, the module reveals how the use the of digital tools – mobile 

apps, SMART boards, tablets, e-practice books – could increase pupils’ achievements in math. 

It explains how the digitalization of the learning process can meet the needs and the learning style of the new 

Generation Z– they are involved and interested in digital devices and tools, as they are New Millennium 

Learners (NML), grown up with the Web and being “always-on”, adept with computers, creative with 

technology and highly skilled at multi-tasking. Also, they are keen on speed and change, touch and do. The 

success of learning is highly dependent on the micro-learning methodology and gamification, too. The 

module analyses and explains the basics of the micro-learning methodology, based on presenting the learning 

material in small chunks – relatively small learning units – as this way of learning is particularly appealing to 

the new generation. Among other benefits, gamification can boost pupils’ motivation and result in higher 

achievements. The basics of Bloom’s Taxonomy are presented in order to explain the learning objectives of 

the newly created mobile apps. 

The practical part of the module supports teachers on how to operate the e-toolbox for enhancing pupils’ 

motivation to learn and develop their math skills in formal and non-formal learning. The teachers are 

provided with practical instructions and recommendations on how to use the e-directory of existing mobile 

applications and the new “The Math App” mobile app's exercises for different teaching areas: numbers and 

calculations, expressions, equations and inequalities, geometry, measures and measurements, mixed. The 

descriptions of the mobile applications provide teachers with a huge selection of exercises for individualized 

and personalized teaching, to improve the low-achievers’ cognitive skills and abilities in math (see Annex 2). 
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Module II “The Use of Mobile Apps to Promote Pupils’ Critical Thinking and 
Creativity during Math Lessons” 

The aim is to develop teachers’ didactic and digital competencies in order to increase pupils’ engagement 

and motivation to learn math and other STEAM subjects, with the help of mobile apps. 

The objectives: 

1) present the importance of developing pupils’ critical thinking and creativity to learn math; 

2) review the possibilities and the necessity to integrate math with other STEAM subjects; 

3) provide teachers with practical instructions on how to operate the e-toolbox and mobile apps to 

promote pupils’ critical thinking and creativity. 

In the report of the World Economic Forum (2015) a set of 16 crucial proficiencies for education in the 21st 

century are defined. Those skills include six “foundational literacies”, such as literacy, numeracy and 

scientific literacy, financial literacy, ICT and cultural and civil literacy, and 4 competencies (critical 

thinking, creativity, communication and collaboration). Development of these skills sets the direction for 

today’s school, how to prepare students for the future in a rapidly changing world - for jobs that have not yet 

been created, for technologies that have not yet been invented, to solve the problems that have not yet been 

anticipated. To navigate through such uncertainty the pupils need to develop not only the above mentioned 

skills, but also their “character qualities”: curiosity, initiative, and adaptability, social and cultural awareness. 

The theoretical part of this module contains theoretical material about 2 competencies - critical thinking 

and creativity in math lessons, their relationship, as well as how these competencies contribute to more 

attractive and inclusive learning of math and better pupils’ achievements through integration of different 

teaching subjects. Mathematics is an important tool for solving not only human daily life problems, but also 

for fundamental problems, such as climate change, energy supply, healthy aging, and digitalization. The 

module presents the necessity and highlights the benefits of integration math with other STEAM subjects, 

also, reveals how this integration can help pupils become more aware of the worldview; reveals how it 

increases learners’ interest in mathematics, encourages their discovery of new ideas, and contributes to the 

development of critical thinking and creative perception of managing problem situations. 

The practical part of this module supports teachers how to operate the e-toolbox for developing pupils’ 

critical thinking and creativity in formal and non-formal learning through integration of STEAM subjects 

(Technology, Biology, Economics, Chemistry, Science, Physics, and Art). The teachers are provided with 

practical instructions  and recommendations how to use the e-directory of existing math mobile applications 

and the newly created “The Eureka App” exercises with the elements of gamification, real-life situations 

from pupils' daily life. The descriptions of the mobile applications provide teachers with a wide selection of 

exercises for individualized and personalized teaching, more motivated math learning for low-achievers 

according to their learning style, needs, hobbies, teaching and learning objectives (knowledge, 

comprehension and application) and content. 
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Module III “Dealing with Diversity in the Classroom” 

The aim is to support math teachers’ competences to deal with issues related to the diverse groups of pupils 

with a special emphasis on individualization, differentiation and personalization of the educational process, 

through the use of best practices. 

The objectives: 

1) analyze the pedagogical and psychological aspects of dealing with diversity in the classroom from 

the point of view of pupils’ social/economic/cultural background, their skills and abilities, as well 

as motivation to learn; 

2) explore the possibilities to employ a variety of digital tools and innovative methods (e.g. micro 

learning, gamification, reversed flipped learning, mobile apps, and integrating math within 

STEAM - (to achieve pupils’ better learning results in Math) to individualize and differentiate the 

teaching/learning process; 

3) empower math teachers to adopt best practices from the success stories presented under this 

Module of how to deal with diverse groups of pupils. 

The theoretical part of the module describes the social and psychological characteristics of the pupils 

coming from different social/economic/cultural backgrounds and presents various pedagogical and didactic 

approaches to deal with low-achievers in the math classroom. Having taken into account the characteristics 

of the pupils, their learning needs and expectations, the math teacher can employ different tools and methods 

of delivery and foresee the necessary means to motivate pupils to engage in learning. A great deal of 

attention is paid to the possibility of individualization and differentiation of the teaching/learning process 

with the use of digital tools, applicable innovative methods and approaches, such as micro learning, 

gamification, reversed flipped learning, mobile apps, integrating math within other STEAM subjects to spur 

the pupils‘ interest for math and achieve better learning results.  

The practical part presents the analysis of success stories – the experiential learning and practical examples 

on how to achieve better teaching/learning results in the math classroom, dealing with diverse group of 

pupils. After close analysis of the video and written stories, the math teacher will be able to adopt the best 

practices in their own classroom. The success stories will serve the inspirational purposes of how to employ 

available digital tools and the everyday content (real-life situations) to teach math and not only improving 

pupils’ academic performance but also enhancing their skills such as creativity, critical thinking, problem 

solving. 
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7. Technical and Human Requirements for the Training Course 

The organizations which are going to organize the training course according to the prepared training 

programme should ensure a convenient learning environment, technical equipment and tools, necessary for 

providing the teaching and learning process based on the blended learning approach within the following 

facilities:  

 classroom with a multimedia projector/smart board and a computer with the possibility to use 

Power Point for face-to-face meetings; 

 access to the personal computers/ tablets with the internet connection to the e-learning platform, 

WIFI; 

 mobile phones with Android system for practical exercises; 

 other organizational tools for face-to-face meetings (white or flipchart board, handouts, paper, pens 

and etc.) 

The teacher trainers/ facilitators must be qualified, knowledgeable in didactics of mathematics, 

information technologies, also, have a basic pedagogical and psychological background, and possess 

appropriate personal skills, attitudes and values to encourage active learning with reflective, open and 

tolerant communication. The trainers have to formulate clear tasks for self-learning on the e-platform and 

indicate the requirements for feedback and reflection.  
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8. Self-assessment of the Participants’ Competences 
 
Self-assessment of the participants’ knowledge and skills will be performed in three steps: taking the self-

assessment test on-line; participating actively in the learning sessions and completing practical assignments; 

reflecting on one’s own learning experiences after the training course. Upon successful completion of the 

course, the participants will be awarded certificates of achievement. 

 At the beginning of the training course math teachers will be asked to perform a self-assessment 

test on-line to determine the level of their knowledge, abilities and attitudes regarding the training 

material. At the end of the course they will be requested to retake the self-assessment test on-line in 

order to evaluate their progress in learning.  

 At the end of the final session, the teachers will be asked to reflect on their learning experiences 

during the training course, practical work on “e-Toolbox for teaching math” and “e-Toolbox for 

developing pupils’ critical thinking and creativity” both face-to-face and via the e-learning 

platform.  

 To successfully complete the course, the participants will need to provide correct answers to at 

least 80% of theoretical questions in the final self-assessment test. The test will also serve as a tool 

to measure the change in teachers’ level of confidence to use digital tools both for self-studying on-

line and teaching math to pupils. Also, to spot the change in their attitudes towards the use of 

digital tools to teach math both inside and outside the math classroom. The improvement of 

teachers’ digital skills will be showcased throughout the training course and will be reflected 

during the final face-to-face session.  
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Annexes 

 

Annex 1. Glossary 
  
Bloom’s Taxonomy was created by Benjamin Bloom in 1956. Bloom’s taxonomy contains six categories 
of cognitive skills: knowledge, comprehension, application, analysis, synthesis, evaluation ranging from 
lower-order skills that require less cognitive processing to higher-order skills that require deeper learning 
and a greater degree of cognitive processing. 

Competence is the entirety of knowledge, skills and attitudes in a particular area, proven ability to perform 
tasks, actions in accordance with agreed requirements. 

Creativity means to create, to discover something new in a unique way that is appropriate to the problem, 
or question. Mostly, creativity is defined as the ability to discover new or original solutions by transferring 
knowledge to new situations. 

Critical thinking There are many different definitions of critical thinking.  
Critical thinking is reasonable reflective thinking that focused on deciding what to believe or do (Cf. Norris 
and Ennis, 1989).  
Critical thinking is "active, persistent and careful consideration of a belief or supposed form of knowledge 
in the light of the grounds which support it and further conclusions to which it tends (John Dewey,1909) 
 http://assets.cambridge.org/052100/9847/sample/0521009847ws.pdf. 
Critical thinking is making of reasoned decisions.  

Didactic competence is about the knowledge of how to teach and communicate knowledge to students 

Digital competence is one of eight key competences that includes the ability to use all digital technologies 
reliably and critically to search for information, communicate, and solve key issues in all areas of life. 

Diverse classroom includes the pupils having special learning needs, low motivation, living in remote 
areas, coming from diverse backgrounds e. g. migrants, socially disadvantaged. 

Flipped learning is a pedagogical approach in which the conventional notion of classroom-based/ face-to 
face learning is inverted, so that learners are introduced to the learning material before class, with classroom 
time then being used to deepen understanding through discussion with peers and problem-solving activities 
facilitated by teachers/ trainers. 
Generation Z – the newest generation born between 1995 and 2015, who have used digital technology 
since a young age and are comfortable with the Internet and social media, but are not necessarily digitally 
literate. 
Gamification is an educational approach to motivate students to learn by using video game design, mobile 
apps and game elements (point scoring, competition with others, rules of play) in learning environments. 
The goal is to maximize enjoyment and engagement through capturing the interest of learners and inspiring 
them to continue learning. 
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Micro learning is a holistic approach for skill based learning and education which deals with relatively 
small learning units. It involves short-term-focused strategies especially designed for skill based 
understanding/learning/education. Micro learning refers to micro-perspectives of learning, education, 
training and skill development. The technique is capable enough to address challenges associated with slow 
learners.  

Open educational resources (OER) are digital materials that can be used and re-used for teaching, 
learning, research and more, made available free through open licenses, which allow uses of the materials 
that would not be easily permitted under copyright alone. OER include full courses, course materials, 
modules, textbooks, streaming videos, tests, software, and any other tools, materials, or techniques used to 
support access to knowledge. 

Reversed training methodology means that trainer has the role of a facilitator and guides learners to make 
an initial analysis of the on-line training materials presented as OERs by themselves. After fulfilling their 
independent learning tasks, the learners discuss the training results with the facilitator in face-to-face 
meetings. It means that trainees use the flipped learning method to improve their skills and competences.  

Social and civic competence can be defined as personal, interpersonal and intercultural skills equipping 
individuals to participate in a constructive way in social life. Civic competence enables individuals to fully 
participate in civic life, promoting democratic values, attitudes and practices.  
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Annex 2. A List of Cognitive Skills and Abilities in Math 

 
1.  Cognitive abilities – knowledge and perception: 
1.1 to be able to memorize and reproduce basic mathematical concepts (area, fraction, etc.), symbols 

(≤, +), definitions, structure (units, tens, hundreds, etc.) and features of numbers 
1.2 to be able to recognize mathematical objects (figures: rectangle, square, etc.), numbers, fractions 

(simple and decimal), literal and numeral expressions (e.g., 3a + a; a + 6 = 18;  0,5 · 6 + 1,3; 
etc.) 

1.3 to be able to recognize equivalent mathematical objects (e.g., equivalent simple and decimal 
fractions, geometrical figures angled in different ways)   

1.4 to be able to choose the right answer from the given options 
1.5 to be able to compare (>, <, ≥, =) and round numbers 
1.6 to be able to perform common algebraic procedures (to calculate meanings of numeral 

expressions, perform addition, subtraction, multiplication, etc.) 
1.7 to be able to write a natural number in words, Arabic or Roman numerals (e.g., twenty one – 21 – 

XXI) 
1.8 to be able to write a simple or decimal fraction in words or numerals (e.g., two thirds – 2/3; two 

fifths – 0,4) 
1.9 to be able to find and select information from diagrams, charts and other sources of information 
1.10 to be able to evaluate a partition of a scale in measurements of mass, time and length 
1.11 to be able to use means of measurement 
1.12 to be able to choose and apply units of measurement (length, mass, length, area, volume, etc.) 

properly 
2.  Cognitive abilities – application 
2.1    to be able to choose a valid operation, method, strategy for solving ordinary tasks of a known 

algorithm (e.g., 36·48+64·48= 48·(36+64)=...) 
2.2 to be able to present, depict mathematical data in diagrams, charts, schemes 
2.3 to be able to depict mathematical data in one way presented in another way (e.g., depict the given 

data  
Points 20 21 22 23 24 25 
No. of 

participants 
5 5 4 2 4 3 

in a column diagram) 
2.4 to be able to create an appropriate model for solving a common task (e.g., find 20% of number 

160… possible variants: 160 : 5; 160 · 1/5; 160 : 100 · 20; etc.) 
2.5 to be able to depict a graph or scheme according to the task setting (e.g., a student is able to 

depict a probability tree) 
2.6 to be able to draw a proper geometrical figure (e.g, to draw a right-angle triangle with legs of 3 

cm and 4 cm) 
2.7 to be able to apply data from schemes, charts, graphs, diagrams for solving a task 
2.8 to be able to minimize/maximize units of measure (1 cm = 10 mm; 1 cm = 0,01 m; etc.) 
2.9 to be able to write, present, explain the task solution 
2.10 to be able to make conclusions or answer the given questions. 
 


