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The fact that - life long education is indispensable and demanding is 
fortunately realized by almost everyone, i.e. individuals, companies as well 
as most government representatives. The question is way how education 
could become available for everyone, anywhere and at any time. The 
authors develop multimedia study material designed for blended and 
distance learning in mathematics. The goal of the paper is to share the 
experience of a pilot test course where participating students were offered 
to use for their preparation both conventional printed materials and the 
multimedia CD. The authors focused on filling the material with a lot of 
solved and unsolved examples (they are provided with results), figures, 
illustrations, interactive tests and simulations. All this should facilitate 
students to understand the study material easier.               

It has been proven that a class consisting of adults is the least homogenous study group. 
Students differ from each other in their qualities of mental functions, life and work 
experience, age, motivation to study, aptitude, scope and depth of their entry 
knowledge and skills, and the ability to study continuously. This diversity necessitates 
taking a different pedagogical (instructional) approach to individual students in order to 
accommodate their different circumstances; for instance, through consultations, 
assigning voluntary activities or giving tasks with optional assignments.  

 

The human aptitude for learning cannot generally be deduced from age. As for general 
dispositions to teach adults, evidence shows that many physical abilities can be 
maintained at a high level for a long time; moreover, systematic training can delay their 
deterioration. Analyses of intellectual learning abilities have even revealed that learning 
intensity increases commensurately with age.  

 

Thus, age does not usually correspond to an adult’s inability to learn something. 
Instead, this deficiency rather results from lacking abilities to acquire a specific goal, 
weak motivation or bad habits. Nevertheless, the age of students in a study group can 
indicate a lot of valuable information.  
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During the ages from 30 through 45 years, professional activities are stabilized. 
Learning is connected with our job position. We want to use what we learn to solve 
specific work tasks, which shows an apparent tendency to practicality. 

  

Employed adults who enter a work-study program cope with a complicated socio-
psychological situation, which is influenced by many external and internal factors. 
Therefore, they can encounter various blocks having a negative effect on their learning 
process such as psychological (poor motivation, weak endurance, deficiencies in 
intellectual abilities), pedagogical (weakened learning abilities, absence of entry 
knowledge, quality of education and ways of rating and testing) and organizational 
(insufficient information on study opportunities, lack of finance). The process of adult 
learning is most frequently hampered by previous experience, lack of self-confidence 
and motivation, fear of failure and change, and bad learning habits.  

 

1. TEACHERS´ ROLE AND PERSONALITY IN EDUCATION 

The constant changes that our society goes through place high demands on all teachers; 
however, those who teach adults face specific challenges. In addition to meeting 
qualification criteria, they have to prove, in combination with appropriate personal 
characteristics, their didactic and managerial skills. 

 
1.1. General Criteria for Teachers: 
High Level of Proficiency. Teachers should have broad and deep knowledge of 
their profession. They should study continuously and keep pace with latest 
developments not only in their own but also in similar sciences. In addition to 
theoretical knowledge, they should develop solid practical skills, which is the only way 
to win the respect of students (particularly adult students). 

Didactic Skills. The job of teachers is to effectively manage and coordinate the 
process of learning. They must be able to attract students´ attention and motivate them 
to achieve the best study results. Knowledge and ability to apply various teaching 
methods is another criterion. Students expect to be advised on finding the most 
effective way of learning and comprehending the lesson. Teachers should adopt a 
creative approach in their job to avoid stereotypes in teaching.  

Personal Characteristics. A responsible, honest and fair-minded teacher, who 
understands their students and is able to empathize with their situation, is not only an 
ideal requirement resulting from the pedagogical theory, but also a desired precondition 
for superior teaching. They are simultaneously expected to be impartial and highly 
objective with their students. Teachers should be well-balanced, able to control their 
emotions and critical not only of their students but especially of themselves. To 
complete the list of desired personal characteristics, they should display good 
expressive and writing skills, cultivated manners, and be able to solve unexpected 
problems. 
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Both full-time teachers and candidates who are prepared for this profession in a form of 
distance learning confirm that, in order to do their job at a high quality, they need: 

• Broad and deep knowledge and skills in their profession and the ability to take an 
interdisciplinary approach.  

• Suitable personal dispositions. 

• Appropriate didactic, communicative and managerial skills. 

• Motivation. 

In the article Managing Distance Education - Transition Involved in Implementing 
Innovation Zdena Rosická quotes Benjamin Disraeli: “Men govern with words” and she 
adds: 

“An interactive technology does not automatically make a teacher more interactive. 
Teaching and learning occur best in an encouraging and nurturing context both for 
students and for institute or faculty.” 

Interpersonal communication, communication skills are required for any manager 
positions. But not only managers need this skill, it is very important for teachers as 
well. It is the teacher who manager the lesson, he can be able to manager the lesson, to 
deal with the mood of the students, to motivate them, and so on. Communications skills 
are very complex process; it is kind of art, often a source of misunderstanding and 
conflicts, which may be effectively prevented. A part of communication skills are 

• Speech skills. 

• Listening skills. 

• Keep silence skills (estimate of situation, selectivity of communication…). 

For reasons given above, it is obvious that a teacher’s role in the study groups of adult 
students is fundamentally challenging.  Students of the combined or part-time study 
present questions more often than full-time students: “What is this for?”, “Why do we 
have to learn it?”, “What practical application does it have?” They not only ask these 
questions, but they also expect (or even require) their teacher to give them an insightful 
and comprehensive answer, as opposed to full-time students who often ask such 
questions to express their reluctance to learn anything, or just to provoke their teacher, 
without actually expecting an answer.  

Inquiries of this kind and their answers in particular, result in higher demands on 
teachers’ qualifications and their acquaintance with interdisciplinary approaches to 
varied questions. Apart from the theory, they must include practical examples in the 
form of motivational and illustrative tasks in their classes.   

1. 2. Tasks of teachers and students at the University of Defence 
The work of teachers within the bachelor-degree combined study at the University of 
Defence is even harder because their students have not voluntarily made the decision to 
continue their studies, for example, to increase or to pursue their eminent interest in a 
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particular field. These people are professionals who were forced to study due to 
circumstances. They are military officers whose average age is 31 and who have 
already reached a particular position within the army. However, reevaluation of the 
pay-scale and reassessment of the demands on officers’ education have resulted in the 
requirement to have a bachelor or master degree in education for such positions where 
high school education concluded with a leaving examination used to be sufficient.    

These people have really no personal desire for further education. The only motivation 
they have is that if they do not start their studies and do not finish them successfully 
approximately in 5 years, they will have to leave the position they care for.  

This is also why most of the time they have a negative (many times justifiable) attitude 
at the beginning of their bachelor degree studies: 

• They have to fulfill their work duties resulting from their position in unchanged 
amount along with their studies. 

• There is a theoretical possibility to get educational leave in order to prepare for 
the exams; however, they will have to complete all the accumulated work after 
the leave ends. 

• Most of them have families and family duties; therefore, they will have little time 
and silence for their study, plus their spare time for resting and relaxation itself 
will shorten significantly.  

Such reasoning brings about stress and worries whether they will be able to manage all 
their work, family and study load and duties. This is the cause for their reluctance to 
study or attempt to study with minimal effort; not to learn new things on a long-term 
basis, to study just to pass an examination, to be satisfied with even worse study results 
than they would be able to get. To change their attitude towards their study and to bring 
about self-satisfaction from their education are conditions for a successful course of 
study.   

1. 3. Students of combined study programs 
We have asked students of the combined form of study to answer the following short 
questionnaire, the aim of which is that the teachers get a better and concrete idea about 
the reasons that forced their students to come to the class again, the amount of time they 
can (or want to) spend on their learning and what parts of their study are the most 
difficult for them. The information obtained contributed to the preparation of the 
multimedia study survey quoted above and the improvement of the methodological 
work. The questionnaire was as follows:  

• What age are you? 

• What has given you the idea to educate yourself further? 

• What do you expect from your studies as a whole? 

• What do you expect to gain from studying math? 

• How many hours a week do you spend studying? 
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• Which subject do you find as the most difficult and why? 

• Have your studies limited your free-time activities? 

• What does your family think about your studies? 

• Does your employer give you educational leave without problems? 

• If your previous answer was yes, is there anybody who completes your working 
duties, or do you have to do it yourself after your educational leave is finished?  

• How do you prepare for math (do you learn the theory, do you count aloud, do 
you remember the content by heart, etc. …)? 

• When you study math, do you use your personal notes and a printed textbook 
only, or do you search for other sources, for example, private lessons, technical 
literature, internet, etc.? 

• Which part of math in the first semester did you find 

         a) the easiest,  b) the most difficult? 

• If you successfully finish your bachelor degree study, do you have a reason to 
study further? 

1. 4. Some results of the questionnaire 
Question nr. 1:  The average age of tested students was 31 years. 

 

Question nr. 2:  90% - The main idea  rised from the employer. 

    10% - Other reasons.  

 

Question nr. 3:    The most frequent answer was: My studies should meet the 
employer's career requirements. 

 

Question nr. 4:   The most frequent answer was: I expect the subject Maths to be 
applied in technical subjects. 

 

Question nr. 5:  The average number of spend hours were 10, 2 per week. 

 

Question nr. 6:  Mathematics and Physics were mentioned in  80% of answers. 

Question nr. 7:  20% greatly,  

                          20% yes,  

                          60% partially. 
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Question nr. 8:  Families are usually helpful. 

 

Question nr. 9:  100% yes – educational leave without problems. 

 

Question nr. 10: 20% anybody else deals my duties,  

                           60% partially anybody do my duties, but some of them are left for me,  

                           20% nobody, I have to do my duties after coming back to my work.   

 

Question nr.13: a)  80% …matrices are the easiest part. 

b)  80%….integral calculus is the most difficult part. 

 

Question nr.14:  40% yes, I would like to continue in my studies, 60% strictly no. 

 

2. STUDY PROGRAMS AT THE UNIVERSITY OF DEFENCE 

University of Defence consists of three faculties. Each faculty has its own study plan. 

3. 1. Faculty of Economics and Military Management 
 

1. TERM 
 

Course description 

 Topic L / E / LE 

1. Linear algebra  

2. Function of one variable  ( 30 / 30 / 0 ) 

3. Differential calculus of one variable  

4. Differential calculus of two  variables        

2. TERM 

Course description 

 Topics L / E / LE 

1. Integral calculus  

2. Differential equations ( 30 / 30 / 0 ) 

3. Sequences and Series  

L … lecture, E … exercise, LE …laboratory exercise 

 182



2. 2. Faculty of Military Technology 
Here is mathematics taught in: Bachelor degree study, Master degree study, Post-
graduate degree study. All degrees can be studied in daily and combined form of study. 
To be more specific we give a full course description about topics in bachelor form, 
specialization mechanical and electrical in the first term in daily and later on in 
combined study form. 

 
1. TERM 

 

Mathematics 1  bachelor mechanical and electrical  
 
Learning outcomes 

To know the basic parts of mathematical analysis and algebra which enable to study 
another discipline in a chosen study field. 

To be able to use basic methods for solving examples from subject Math 1. To be able 
to use developed knowledge in a practice.  

Familiarise students with the use of useful literature and with new mathematical 
methods used in technical and military practice. 

 

 
Course description 
 
 Topics L / E / LE 
1. 
 

Function of one variable, differential calculus            (56 hours) 
Function, elementary functions, polynomials, rational function, partial 
fractions, limit, continuity, derivative, applications of derivative, 
differential, behavior of a function, differential, Taylor polynomial. 

( 28 / 26 / 2 ) 

2. Algebra                                                                        (24 hours) 
Determinants, matrices, rank, inverse matrix, systems of linear 
algebraic equations, Gaussian elimination, numerical methods. 

( 12 / 10 / 2 ) 

3. Integral calculus                                                          (40 hours) 
Definite integral, primitive function, indefinite integral, Newton-
Leibniz formula, basic integration methods for indefinite and definite 
integral, integration of rational function and some irrational function, 
numerical integration, geometrical and physical application, improper 
integral. 

( 20 / 18 / 2 ) 
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2. TERM 
 
Mathematics 2  bachelor  electrical 
 
Course description 

 Topics L / E / LE 

1. An. Geometry in space ( 8 / 8 / 0 ) 

Function of two variables                 ( 8 / 0 / 0 ) 2. 

Differential equations                        ( 8 / 0 / 2 ) 3. 

Series                                                   ( 8 / 8 / 0 ) 4. 

5. Linear spaces    ( 6 / 0 / 0 ) 

6. Fourier series and Fourier transformations  ( 6 / 0 / 0 ) 
 
 

Mathematics 2 bachelor  mechanical  
 
Course description 

 Topics L / E / LE 

1-4. The same as electrical specialization  

5. Probability and statistics                                    ( 12 / 0 / 0 ) 
 

 
 

1. TERM 
 

 
Mathematics 1 bachelor – combined study mechanical and electrical 

 
Course description 

 Topics L / E / LE 

1. Function of one variable ( 10 / 0 / 0 ) 

2. Differential calculus ( 18 / 0 / 0 ) 

3. Algebra – matrices, determinats ( 12 / 0 / 0 ) 

4. Integral calculus ( 12 / 0 / 1 ) 

 
2. 3. Faculty of Military Medicine  

No mathematics is taught here. 
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2. 4. Summary 
By summing up what awaits the teachers at the University of Defence, we will get the 
following: 

Entry 
• Students, most of whom did not decide to study “voluntarily”. 

Exit 
• Bachelor degree or Master degree. 

 

3. THE AIMS OF ADULT EDUCATION IN A COMPOSITE STUDY 
In these days, fortunately almost everybody - individuals, firms and goverment 
representatives of the majority of countries - is aware of the necessity and difficulty of 
constant life-long education. The essential question is not how to persuade somebody 
that life-long education is a necessity, but, rather, to determine how it is possible to 
provide the education so that it is available for everybody, anytime, anywhere. 

When working on the didactic text of diferential and integral calculus we had to 
consider a lot of standard pedagogical and didactical questions in order to achieve the 
best results for adult students of mathematics. Unfortunately, in the Czech Republic not 
enough attention is paid to the particular problems of adult education results of which 
could facilitate our work.  

During our previous work on our multimedia CD, we gained a lot of experience in 
working with adult students and we would like to share this experience with other 
teachers of adult students; especially to alert teachers to certain problems that could 
arise:  

We therefore asked a basic question. 

“What are the aims of adult education in a composite or extramural study of 
mathematics?”  

In agreement with other adult education experts, our experience suggests that the most 
important factor in the success of adult mathematics pedagogy is the further 
development of the personality of an adult student as an individual to whom the 
education offers a second chance. The primary focus of adult education is professional 
education, despite the disagreement of some pedagogical theoreticians.  We can also 
relate to other opinions; opinions that hold that there are great differences between 
officially-stated perceptions about life-long adult education in the Czech Republic, and 
the real situation.  

Our experience in teaching and observing adult students in mathematics suggests that it 
is necessary to develop their “personalities” in order to maximize their educational 
experience. Needless to say, the requisite development of the personalities of our adult 
students at mathematics study is not an easy process.  
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An opinion, we quote: 

“Students themselves should realise that the contemporary level of their knowledge, 
skills and abilities needs to be improved so that not to stagnate but to be able to practise 
their work for their own satisfaction and also for satisfaction of others.” Unquote. 

   This quatotion is unreasonably optimistic according to our experience with students 
of  a composite study at UO – University of Defence 

Nearer to reality is the opinion a of pedagogue Jaroslav Mužík who remembers 
decidedly more skeptical (cynical) statement by professor František Hyblík, the founder 
of the Department of Adult Education in FF UK in Prague. We quote:  

   „Adult education is in reality forcing people to some knowledge“. Unquote. 

It is our opinion, in fact, that changing the mental attitude of adults is therefore the first 
and most important pre-condition for the successful education of the adult mathematics 
student. It has been our experience here at the University of Defence that it is therefore 
necessary to change the attitude of our adult students, whose goal of attaining a higher 
qualification in mathematics is not in most cases, their own ambition, but, rather a 
requirement imposed on them by their service regulations. 

Our particular pedagogical challenge, therefore, is that our students do not long for 
obtaining knowledge of mathematics for their inner need; or, for the sake of  
“knowledge for the sake of knowledge”.  

Most of them study mathematics only for its professional utility;  learning for the sake 
of career-advantages.  

This may be an understandable, if regrettable, motivation; so it is necessary to attempt 
to change their motivation into a more positive one. A desire to learn for the sake of 
intellectual curiosity to feel the  joy of academic success; the will to achieve something. 
We find that this motivation is also intensified by a feeling of inner satisfation. 

In order to intensify their inner motivation, therefore, we try to give our students the 
opportunity to experience some of the more pleasant stimulations when working with 
our didactic text. We are also more sensitive to the knowledge that an adult appreciates 
what is expected from him/her, his/her education aim and the fact that his/her attitude to 
education is often a by-product of by his/her strong-mindedness.   

Cognition of rules in the process of adult education, which are in many ways different 
from rules of children education, is one of conditions in order to achieve success in 
educational process. It is known that an adult when learning uses his/her preceding 
experience and this is not always optimal in mathematics. Althouth learning is an 
individual process,  there are certain common principles in learning: 

• I listen and I forget. 

• I watch and I remember. 

• I do and I acquire. 
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In our considerations, an emotional influence on adult learning must not be omitted. In 
order to get an older person ready to learn, we have to affect his/her emotions 
positively. We can restore and develop abilities of adults to learn only by affecting their 
emotions. In this connection it is also good to remind the rule of relationship between 
teacher and studying adult. We must always treat him/her as a partner, we must not 
consider him/her to be only a learner.  

If we need to restore and develop abilities to learn, we must learn about the range and 
depth of current knowledge and mathematics skills in the first place. Only after 
completing required information, restoration of skills and re-improvement of habits we 
can start learning process development. It is known not only from available literature 
but also from our teaching practice that if a student manages to evaluate his/her flaws 
and gaps in education and starts to learn voluntarily, he/she is on the best way to gain 
other knowledge more easily.  

Our great problem that we have tried to solve also by a well-thought-out creation of our 
didactic texts consists in the very fact that a big part of students starts to learn with a 
feeling of a forced obligation. Moreover, a studying adult is afraid of making mistakes 
and of his/her failure more than a child. Therefore we have composed our textbook in a 
way, in which students gain their self-cofidence from understaning simplier examples 
and, at the same time, worries of failure do not harm their study attitude. We have also 
tried to find examples and methods of solution supporting understanding of 
meaningfulness of mathematics and  connectig the previous knowledge and experience 
of our students in the best way. 

Feedback also improves quality and success of education. When a student finds out 
about his/her progress, he/she improves their inner motivation and motivated students 
are able to struggle through even more difficult parts of curiculum. Therefore, in order 
to check learnt knowledge, all parts of the textbook are abundantly interlarded with 
interactive tests, revision questions and selftests. Individual revisions with evaluation 
confirming students’ success in learning, improve their activity and help them to get 
over the period of stagnation existing in every education and weakens their motivation.   

 

4. EDUCATIONAL MATERIALS OF UNIVERSITY OF DEFENCE 
AND EU GRANT  

During semester there is no possibility to explain and practise everything of educational 
schedule of a given subject due to various reasons. Some chapters are left for individual  
selfstudy and thus it is necessary to create a good quality educational suppor.  

Nowadays the department of mathematics and physics has got its own textbooks for the 
whole course of mathematics for daily students. Moreover, students of the University of 
Defence have a great advantage because they get all required educational material for 
free.    
There is still lack of specially formed literature for students of composite study and 
doctoral study. Thanks to cooperation of University of Defence with VŠB – TU 
Ostrava and thanks to ESF grant number CZ.04.1.03/3.2.15.1/0016 “Operational 
programme of Development of Human Resources – Educational Support with 
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Prevailling Distance Components for Subjects of Study on Theoretical Basis“ we 
managed to create also a textbook for both composite and distance education. 

The aim of the grant of VŠTB-TU has been and still is a compilation of study materials 
of mathematics, descriptive geometry, physics and chemistry so that they can enable 
individual studies and thus minimalize the number of contact lessons with the teacher.  

The compiled texts could be used by students of all sorts of study. Students of 
composite and distance types of study can use them for selfstudy, students in a daily 
type of study can through their help improve their learned knowledge. 

Last but not least the aim of the project is enabling to improve qualifications of wide 
range of people who could not start their university studies immediatelly after school 
leaving exam because of various reasons.  

  For futher information about the project go to: http://www.studopory.vsb.cz/ . 

4. 1. Interactive CD-ROM 
In the frames of the project, the following materials were created by the staff of 
department of  mathematics and physics, Faculty of Military Technology of University 
of Defence in Brno: 

• standard didactic texts in printed form, composed for selfstudy,  

• e-learning study material, accessible on the Internet, 

• a bank of test exercises for individual subjects in which student can check up to 
which extent they mastered the problems done in the class. 

This textbook covers basics of differencional and integral number of functions of one 
variable that are explained at the University of Defence in winter semester of the first 
year of bachelor type of study. 
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Figure 1. Multimetia CD front page 
 
4. 2. Teaching experience 
Students in a composite study of a school year 2006/2007 were in the first lesson of 
mathematics informed about the opportunity to use a CD with above mentioned 
interactive form of textbook, except for regular printed textbooks (these textbooks are 
available for all our students free of charge). Teachers thoroughly explained the CD 
content to students, its installation and all possibilities it offered – i.e. especially the 
greater number of solved and unsolved examples, interactive tests and animation. Each 
student got his/her own CD free of charge. During the whole semester students were 
given homework from the CD and they were repeatedly informed about the possibilities 
of particular chapter in the electronic form of the textbook when encountered in the 
class. These students used the interactive CD which includes the above mentioned titles 
of didactic texts, as a study aid that completes and extends the material taught at 
ordinary lectures and traditionally supervised seminars. 

 The CD content with its well made visual and typographic sites suitably complemented 
the didactic texts and not always perfect notes from lectures and seminars. Students 
positively evaluated not only the synoptic text of both textbooks but also a lot of tests 
and pictures as well as interesting made animations. Unfortunately, nowadays their 
presentation is not always possible due to technical reasons.  
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2. 3. Examples 
 

 
Figure 2.  An interactive test 
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Figure 3. An explanation of Newton-Leibnitz formula is shown. 

 

5. SUMMARY 

Continuous changes our society is experiencing nowadays, make high demands on 
teachers at every grade of education, particularly on college and university teachers. 
Proficiency requirements as well as teaching procedures, managerial skills, and last but 
not least personal profile qualities are rising. Current society asks teachers to show 
generally high competence, teaching skills and superior personal profile. 

The number of students participating in the course is comparatively small for being able 
to watch better understanding of taught mathematics concepts. Limiting factor for an 
objective judgement of the course was a different level of skills and abilities of 
mathematics of indivi-dual students.  

Better results were achieved by those students who actively worked with the 
electronical text because they got better idea and notion about given theme thanks to 
the pictures and animation. A lot of students also positively accepted checking tests and 
questions that had helped them to show the level and quality of learned knowledge. 

Educational results of students who were included in pilot course of project Educational 
support with Prevailling Distance Components for Subjects of Study on Theoretical 
Basis where students were given a possibility of using the educational support 
“Differential calculus of one variable“  and  “Integral calculus of one variable“ during 
the whole semester were not importantly changed in the first two monthes against 
results of students of last years who went through standard education of mathematics in 

 191



the stubject Mathematics I and who did not have an opportunity during their 
preparation for lessons to use multimedial form of scripts. In this time the most of 
students has the greatest problems in a transition from secondary type lessons into 
university type lessons, students have to get used to a new system “lecture – exercise“, 
students meet new surounding, new pedagogues. Then after this time there is a certain 
difference between students of pilot course and “ordinary“ students. 

It can be said that the opportunity of multimedial CD using brought an improvement in 
understanding and in exercising of learned knowledge. Students used CD as an 
educational tool completing and enlarging knowledge gained during classical lessons 
and traditional exercises. CD content with its visual and typographic frame and with a 
well-qualified theme completed very well educational texts and also imperfect notes 
from lectures and exercises.  

Students positively evaluated not only synoptic text of the both script titles but also a 
rage of tests and pictures and also animations made in a interesting way. The 
presentation of these anination is not sometimes possible to use in lessons because of 
technicals reasons. Limit factor for an objective evaluation of course was often very 
different level in mathematics abilities and knowledge of individual students.   
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