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INTRODUCTION

Learning is, together with working and rest-
ing, one of the basic human activities. It is said 
to last from birth to death. Learning is particu-
larly important in information society in 21st c. 
The effects of learning are knowledge, skills and 
competences. Learning is an intended, planned 
and systematic process (in case of incidental 
learning these features are not present). On the 
other hand, managing the learning process is 
called teaching. 

Learning and teaching together make the ed-
ucation process and are related to the develop-
ment if a man as a whole. Education can be gen-
eral or vocational at different levels. Engineers’ 
education takes place at undergraduate higher 
education level, especially at technical schools. 
The effect of this process is to obtain the title of 
engineer. 

Engineering education process is constantly 
undergoing modifications throughout the pro-
cess, in accordance to the advances of sciences, 
technology and to comply with European Quali-
fications Framework and National Qualifications 
Framework. The works on unifying the system 
of teaching are conducted in over 120 countries 
at the moment. 

AIMS OF EUROPEAN QUALIFICATIONS 
FRAMEWORK

The aim of European and National Qualifi-
cations Framework (EQF and NQF) is to unify 
education in the whole Europe, improve qual-
ity and effectiveness of education and to enable 
comparison of achievements and qualifications of 
students. According to the guidelines of Ministry 
of Science and Higher Education, universities in 
Poland prepare the teaching programmes, within 
their autonomies, in accordance with NQF. 

The methodology emphasises the outcomes 
of teaching, which must be comparable between 
any European school, by the description of com-
petences that are useful for work and further edu-
cation. This requires the school to develop a mod-
ule teaching programme and monitor the quality 
of its outcomes. This generates a chance to adapt 
the teaching programme to students’ possibili-
ties, expectations and predispositions as well as 
the labour market. The obtained qualifications in 
schools are the effects of learning in the frame-
work of standards, completed with a diploma, 
certificate the title, etc. The standards include stu-
dent’s level and workload, materialised in ECTS 
points. The outcomes of education define what 
the student should know, understand, do after 
education process is completed. 
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In National Qualifications Framework, alike 
in European Qualifications Framework, the ef-
fects of learning refer to knowledge, skills (in-
cluding the skills of learning and communicating) 
and competences. In European Qualifications 
Framework for lifelong learning the outcomes of 
learning are defined in three categories:
 • Knowledge that can be theoretic or factual. 

This includes a collection of facts, rules, theo-
ries and related practices with a specific field 
of work and knowledge. 

 • Mental (cognitive) skills – logical, intuitive 
and creative thinking and practical skills (con-
cerning manual skills, using methods, mate-
rials, tools and instruments in order to make 
tasks and solve problems). 

 • Competences related to autonomy and respon-
sibility [1]. 

The basis of teaching outcomes description 
in National Qualifications Framework is “the 
advancement in mastering knowledge in a given 
area, depth of understanding problems, refine-
ment of practical skills, independence of actions 
and recognitions and evaluation of important eth-
ical, social and professional issues” [1, p. 19]. In 
order to make students advance in their personal 
development in this form of teaching process, 
changes in teaching content and methods are 
necessary. 

DESIGNING TEACHING PROGRAMMES 
AND DIDACTICS 

Significant changes in the methodology of 
designing teaching programmes on the basis of 
outcomes have been made. Presently, former pro-
grammes based on teaching content developed on 
the basis of traditional methods are abandoned to 
“shift the emphasis from the teacher onto the learn-
er, from teaching onto learning and from acquiring 
knowledge into developing skills and attitudes – 
social and personal competences” [1, p. 19].  

The procedure of designing educational pro-
grammes covers the following phases:
 • Defining detailed effects of education corre-

sponding to the diploma of a given education-
al programme. The effects are present in the 
following criteria: knowledge, skills, personal 
and social competences. In order to define 
them it is necessary to consider the mission 
and vision of the school, material and human 
resources. 

 • Developing the programme with a set of sub-
jects, teaching content, intended education 
effects, forms and effects of education, teach-
ing forms and techniques (lectures, activities, 
laboratory classes, project consultations, etc.).

 • Verification and correction of initial education 
programme.

 • Developing mechanisms of checking if and 
to what degree the intended effects of educa-
tion are achieved in the process of learning 
[1, p. 92]. 

Developing teaching programmes it is neces-
sary to consider documents regulating the aims, 
effects and content that result from them and fi-
nally the realisation requirements agreed for at 
European, National and school level. Detailed 
methodology of a new education programme is 
determined by the concept, planning and defin-
ing the requirements, design, implementation, 
testing and  evaluation [2]. Designing education 
programmes and classes concerns designing a 
detailed description of the effects of learning 
with regards to the total knowledge and skill de-
tailed description of the effects of learning with 
regards to personal and social competences. 
Then, the sets of content are developed, topics 
and contents are assigned to given subjects. As-
signing the types of classes to these subjects. 
Describing (subject sheet, syllabi) defining the 
work load for individual student, expressed in 
ECTS points. One should remember that the ef-
fects of earning should be achievable in a given 
period of time, they should define the range of 
knowledge, levels of skills and competences, 
human and education resources. The effects 
of education implicate the range of content and 
evaluation methods [1]. In order to control the 
correctness of the programme, one can construct 
a matrix of teaching effects. 

The presented changes in the approach to 
teaching process force changes in academic 
teachers’ work by new approach to teaching ac-
tivities that concerns supporting students in their 
independent knowledge, skills and competence 
gaining. Teacher’s activeness is extended to cover 
students by organising and managing education 
process, rather than providing ready knowledge to 
be remembered. The teacher has a role of a man-
ager who facilitates intelligent studying (coach/
facilitator). It is important for the school to evalu-
ate the effectiveness of internal quality control 
system, i.e. achieving the aims of teaching. The  
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range of accreditation agencies also changes, e.g. 
it can cover the products of examination: projects, 
graduation papers and other forms recorded in an 
electronic medium, e.g. the course of graduation 
exam, exercises, exams. This is why, teacher’s 
work must be meticulously documented. 

METHODOLOGICAL FOUNDATIONS  
OF THE TEACHING PROCESS 

The superior aim of implementing changes is 
to increase the quality and efficiency of educa-
tion. The aim is implemented by:
 • The descriptions of teaching effects for all cat-

egories of knowledge, skills and competences 
in the subject sheet (syllabus).

 • Proposal of methods used to achieve the ob-
jectives. The consist of aims and content of 
teaching, teaching methods, new role: extend-
ing the activeness from teacher onto students, 
methods of reporting the effects of teaching. 

 • Defining studetnt’s workload and  assigning 
ECTS points to given subjects. 

 • Methods of verifying the intended effects of 
education process, what includes formatting 
evaluation (shaping), summing evaluation and 
ipsative evaluation (self-assessment). 

Teaching effects for a given subject concern 
knowledge, skills and competences that students 
obtain in the process [6]. They are pre-defined in 
subject description (subject sheet, syllabus) and 
are closely related to the student’s work load ex-
pressed in ECTS points and the methods of veri-
fying the effects of education. The sum of teach-
ing effects from individual subjects constitutes 
the final qualifications of the graduate, according 
to the accepted standards, alumnus profile and 
crowned with an engineers’ diploma. 

The knowledge from given subject is consti-
tuted from scientific rights, rules, facts, theories, 
processes, phenomena, etc. On should add that af-
ter the classes, a student should be able to use the 
knowledge to describe, name, summarise, define, 
characterise, identify, verify, select, calculate, 
prove, explain, etc. 

As far as the skills are concerned, they refer 
to performing tasks and solving problems, using 
the materials and tools, learning and communica-
tion skills. They should be drilled during every 
single class, depending on the subject. After the 
classes the student should be able to design, de-

velop, analyse, formulate, interpret, control, plan, 
calculate, solve, use, perform, organise, cooper-
ate, order, verify, search, use, etc. 

Finally, competences show attitudes and are 
related to emotional and volitional intelligence, 
e.g. sensitivity, awareness, responsibility, ability 
to..., creativity, attention, justice, flexibility, mo-
rality, rightfulness, etc. These attitudes and fea-
tures should be developed in every subject, con-
sidering its specificity. 

The presented effects of education constitute 
student’s holistic development: intellectual, vo-
litional, social, cultural and emotional, which are 
manifested in his/her further actions. Student’s 
personal development and his/her advancements 
in knowledge are considered directly in the sub-
ject description and results from the alumnus 
profile. 

In the profile description (syllabus) it is nec-
essary to point to the effects of teaching, ECTS 
points that define student’s work load, according 
to the Boulogne standards and the guidelines of 
National Qualifications Framework [1, 4, 5, 7]. 
One ECTS point is c.a. 25–30 student’s working 
hours, including their own work. One semester is 
c.a. 30 ECTS points. Prior to each semester, all 
academic teachers are obliged to prepare and sub-
mit a detailed project description  (separate for 
each form of work). Example effects of engineer-
ing education with teaching rights in technical 
and computer education, technology and peda-
gogy are presented in Table 1. 

Engineering education is based on four pillars 
of life-long learning [3]. They are:
 • learn to know,
 • learn to act,
 • learn to live together,
 • learn to be.

Modern engineer’s education requires new 
approach of the teacher, who should not only em-
phasise knowledge but also skill and competenc-
es as well as practical use of the interdisciplin-
ary knowledge for problem solving. The change 
in the function of a teacher concerns the fact that 
that he/she not only teaches but also supports a 
student in learning, organises learning and acti-
vates students. The teacher is an expert in his/her 
area and an enthusiast of the subject. They treat 
students as partners. They are always well pre-
pared to classes in terms of teaching subject and 
methodology of work. 
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Table 1. Examples of the effects of training for Education in Technology and Computer Science course with 
computer science, technology and education range
Effects of teaching computer technology

Knowledge:
Student...
•	 ... has knowledge on the construction and operations of computer systems, basic terms of computer technology and opera-

tion systems. He/she can explain the main rules of data protection and computer system safety, knows the main groups of 
software tools and utilities.

•	 ...has detailed knowledge on the multimedia techniques and the use of different types of computer graphics; has knowledge 
on graphical file compression and sound digitalization.

•	 ... has basic knowledge on the use of computer techniques in machine design and building, especially, computer assisted 
design and programming technical systems.

Skills:
Student ...
•	 ... can use utility software to design, develop and configure relational objects in data bases and use applications as tools for 

procedural and object programming, and use simulation environment to solve modelling problems in technology.
•	 ...can define the aim of the designed object and do the necessary analyses in selecting software for a specific design task. 
•	 ...can use computer tools simulate and visualise processes and objects, as well as design, production and exploitation as-

sistance. 

Social competences:
Student...
•	 ... is aware of the social role of a technical school graduate; he/she particularly understands the need to formulate and dis-

seminate the opinion concerning the achievements of technology and other aspects of engineer’s work through such channels 
as the media, etc. 

•	 Understands the need to explain technology in an understandable way. 

Effects of teaching technology

Knowledge:
Student...
•	 ...has well grounded knowledge on production engineering and its use for 

shaping project properties.
•	  ...knows the possibilities to use computer technologies in production technology and measuring techniques.
•	 ...has a grounded, theoretically based knowledge on construction material properties and selection and knows contempo-

rary research trends and methods, as well as the means of obtaining modern engineering materials. 

Skills:
Student ...
•	 ...can prepare and present the documentation of an engineering project.
•	 ... can communicate with specialists from different fields.
•	 ... can solve technical problems on the basis of classical mechanics and modelling the phenomena and mechanical sys-

tems, including computer assisted techniques. 

Social competences: 
Student...
•	 ... is aware of the importance and understands technical and non-technical aspects and effects of engineer’s work, including 

the influence on the environment and the related responsibility for the decisions. 
•	 ... is aware of the importance of precision and solidity in designing and performing technical tasks.

Effects of teaching pedagogy

Knowledge:
Student...
•	 ... has basic psychological, sociological and pedagogical knowledge that allows him/her to understand the processes of de-

velopment, socialization, up-bringing and teaching-learning.
•	 ... knows the didactic process and wants to organise it.
•	 ... has broad knowledge on technology didactics, computer technology and pedagogical activities with the use of comuter 

technologies. 

Skills:
Student...
•	 ... can realise didactic, up-bringing and caring tasks of school.
•	 ... can adapt the technology and computer technology teaching programme to pupils’ individual needs.
•	 ... can use basic psychological, sociological and pedagogical knowledge to analyse, interpret and solve educational and 

upbringing problems.

Social competences:
Student...
•	 ... is practically prepared to responsible realization of professional duties (didactics, up-bringing and caring) that result from 

the role of a teacher and an engineer. 
•	 ... understands and knows the chances of continuous education, thus he/she gains new professional, social and personal 

competences (e.g. by graduate and postgraduate programmes, courses, etc. )

Source: Documentation of the Fundamentals of Technology Faculty. 
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CONCLUSIONS

1. The realisation of teaching on the basis of 
teaching effects advised in European and 
National Qualifications Framework are ben-
eficiary for student, teacher and future em-
ployer. 

2. It influences higher education quality and ef-
ficiency.

3. It facilitates identification and elimination of 
gaps in the teaching programmes. 

4. It gives larger autonomy to the university and 
at the same time, chances to experiment with 
and implement new didactic concept. 

5. It allows for quick evaluation of students’ 
achievements and detecting potential gaps in 
information, skills and competences. 

6. It gives students higher possibilities to build 
individual education paths and realise the idea 
of horizontal and vertical mobility. 

7. It allows testing and evaluation of programme at 
both the phase of planning and implementation 
– teaching effect matrix and competence matrix. 

8. It give a quick access and orientation in edu-
cation offer in the information and promotion 
materials for future students. 

9. It forced the change of aims and teaching 
content, sets new roles for a teacher and stu-
dent, proposes using new activating methods 
of teaching. 

10. It emphasises the use of knowledge, skills and 
competences in practice. 
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