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Selected didactic aspects of the use of remote experiments 
 in learning process.


 

Selected technical aspects of construction remote 
 experiments.


 

Our experience with design, construction and using our 
 own remote experiment.

CONTENT OF PRESENTATIONCONTENT OF PRESENTATION

Выступающий
Заметки для презентации
On the next slide you can see the content of my presentation. It includes next parts …. 
I hope, that by me selected aspects will be interesting for you.
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SELECTED DIDACTIC ASPECTS SELECTED DIDACTIC ASPECTS 
OF THE USE OF REMOTE (REAL) OF THE USE OF REMOTE (REAL) 

 EXPERIMENTS IN LEARNING PROCESS.EXPERIMENTS IN LEARNING PROCESS.

Выступающий
Заметки для презентации
I start with … 
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When you were a student, did you like 
 the experiments in learning process?

And why ?

Experiments were:
•something other than the normal lesson
•interesting
•not just the boring theory 
•visual and easier to understand the curriculum of study

 … and etc.

Выступающий
Заметки для презентации
I would like to ask … 

Don’t afraid to answer, 
We can make this conclusion …




5
Summer Course Nitra
15‐21 September, 2014 Mgr. Peter Kuna, PhD.

5

Experiments are extremely important part 
 of the educational process !

Because the experiments are “a window”
 to real life for students.

How many experiments did you prepare 
 for your students in last year?

Выступающий
Заметки для презентации
Teachers and specialists in didactics agree that …
I think that everybody in this room is teacher.  Is it true?   
What do you think? Do you agree with this formula too? 
OK. And now I would like to ask you …
Don’t worry, I am not going to wait for your answer and I am going on … 
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Reasons, why we did not prepare more experiments 
 for our students.

•expensive equipment, 
•lack of time to prepare, 
•demotivating salary of teachers, 
•dangerous 

 
for 

 
the 

 
health 

 
of 

 
students,

 (e.g. chemical experiments)
•… Etc.

Выступающий
Заметки для презентации
Yes, of course,  all of us we have many 
Would you like to say another reasons?
So, I would like to tell you now my reasons, why I don’t like to use the experiments in my teaching process. 
I did statistics of percentage of my own experiments, which I realized in my teaching process. 
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Statistics of percentage

Approximately 40 % of my own experiments were not 
 successful. (I didn’t reach expected results)

What are the reasons?

Выступающий
Заметки для презентации
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REASONSREASONS

1.I 
 

am 
 

not 
 

very 
 

successful 
 

experimental 
 

scientist. 
 



2.Measurement error.

3.Repeating 
 

of 
 

experiment 
 

with 
 

another 
 

group 
 of 

 
students 

 
influences 

 
the 

 
results 

 
of 

 
experiment.

4.External influences on process of experiment.
… etc 

Выступающий
Заметки для презентации
In better case for me …
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Experiment is very uncomfortable part 
 of teaching process.  

Because we never know, if the experiment 
is successful. !

Выступающий
Заметки для презентации
When we sum up all these reasons, we can clearly say, that ….
Unsuccessful experiment means difficult situation for teachers. Do you understand? For example. You are explaining all the lesson the theory of curriculum, the experiment should confirm your theory, And what now? 
Repeat the experiment, explain why the experiment was unsuccessful …  
And furthermore I have no time, because I have to continue in another lesson.
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Let us not forget, that experiment is “a window”
 

to 
 real life for our students.

Let me ask you, how many things in your life are the 
 same than in your dreams?

Honest experiments with all danger for teachers are 
 the best preparation for our students to real life.
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The use of experiments in education 
 requires teacher which is:

•personality in his field
•prepared to improvise 
•depends on preparing his

 
students for real life

This is difficult, but it is not mission impossible. 

Выступающий
Заметки для презентации
Yes of course, 
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The use of remote experiments in education solves 
 a lot of mentioned problems with real experiments.

•We don’t need a lot of time to prepare them.
 (from the user's perspective, of course)

•Remote experiment is cheaper than real experiment.
•Students can use it at home.
•Remote experiment is safe to use by students.
•Remote experiment is safe to use by teachers.

 (It doesn’t create various surprises for the teachers)

Выступающий
Заметки для презентации
So far I have talked only about problems with real experiments in education. 
And what I say to use RE ?
I think, that it is not a new information for you when I say that ….
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RE doesn’t create various surprises for the teachers

Selected technical aspects Selected technical aspects   of construction RE.of construction RE.

Выступающий
Заметки для презентации
This slide I would like to start  where I finished the last slide.
Thus we are opening next topic of my presentation.
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Hardware and software of remote experiment must Hardware and software of remote experiment must 
 ensure that it will be use only in specified dimensions.ensure that it will be use only in specified dimensions.

Remote experiments are, unlike the real experiments, 
 very comfortable part of education. 

Выступающий
Заметки для презентации
We could talk a lot about the technical requirements for the construction RE. 
But I am choosing the next ….  

I think , that Its one of the most important requirements for designers and constructors of RE.
This condition (safety condition), ensures that  RE is without  uncomfortable surprises for teachers.

It follows … ©


And now, we can finish this presentation. 

We can applaud and enjoy that we have an amazing teaching tool in the form of remote experiments.
Really? Could it be a happy end of this presentation?

We have not forgotten anything?
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Experiment is Experiment is ““a windowa window””  to real life to real life 
 for our students.for our students.

Hardware and software of remote experiment must 
 ensure that it will be use only in specified dimensions.

Выступающий
Заметки для презентации
Let us not forget, that …
Can RE be this WINDOW with its important requirement 
Is it real life, without surprises? ()
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To be or not to be?To be or not to be?
Hamlet

To use the real experiments To use the real experiments 
 in education or not to use.in education or not to use.

Peter Kuna

Выступающий
Заметки для презентации
And so … with a hamlets I ask?

To use the real experiments in education or not to use.
Of course … I ask from the didactics perspective.

I think that This is very important question for me, for you, and for everybody, who is involved to DESIRE project. 

If we want to answer we have to say What is the starting situation in our schools …
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What is material, personal and What is material, personal and 
 financial coverage of our schools financial coverage of our schools 
 (in your country) at present?(in your country) at present?

After reflecting the situation in Slovak republic,  
my answer is …. (thrilling silence ) 

Выступающий
Заметки для презентации
Demotivating salary of teachers.
Not well financial situation of our schools.
We lack qualified teachers. Some teachers is not competent to teach technical subjects, because good experts are in occupations with better earnings.  
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YESYES
Let us not forget, that experiment is “a window”

 to real life for our students.

and remote experiments are not the best solution as a 
 “window”

 
to real life for our students.

 (from didactics perspective)
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OUR EXPERIENCE WITH DESIGN, OUR EXPERIENCE WITH DESIGN, 
 CONSTRUCTION AND USING CONSTRUCTION AND USING 

 OUR OWN REMOTE EXPERIMENT.OUR OWN REMOTE EXPERIMENT.

Выступающий
Заметки для презентации
When I joined here three years ago, Mr. Kozik professor gave me an ambitious task



20
Summer Course Nitra
15‐21 September, 2014 Mgr. Peter Kuna, PhD.

20

DESIGNED AND CONSTRUCTED THE REMOTE DESIGNED AND CONSTRUCTED THE REMOTE 
 EXPERIMENT FOR TESTING OF THE EXPERIMENT FOR TESTING OF THE 

 BERNOULLI FORMULA BERNOULLI FORMULA 

Выступающий
Заметки для презентации
I think, that the best for you could be jump in time and on the picture you can see the realized experiment.
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View of realized remote experiment

Выступающий
Заметки для презентации
Theoretical documents of this formula are on memory sticks on the page 50.

I think, that the best for you could be jump in time and on the picture you can see the realized experiment.
The purpose of this experiment is measurement of  flowing air. 
Fan, which creates a flowing air.
Pitot tube, Venturi tube
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A few problems of design and A few problems of design and 
 construction of this RE.construction of this RE.

1.
 

Incompatible constructing frame with industrial 
 measuring the flow rate of fluid.

2.
 

Constructing frame, could not manage speed 
 of three phases motor.

3.
 

Construction frame, which was designed for use 
 was inapplicable to our goals

Выступающий
Заметки для презентации
And what now?
We found the solution.
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Remote experiment is remote control Remote experiment is remote control 
 industrial automatic system.industrial automatic system.

We can use a huge number of components developed 
 for industrial automation

Выступающий
Заметки для презентации
Getting old.
 basic idea of this solution was
It means that …
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PLC PLC ––  Programmable Logic ControllerProgrammable Logic Controller

Выступающий
Заметки для презентации
Getting old.
Our basic idea
PLC for RE required a specially properties .

Very quick OPC server 



25
Summer Course Nitra
15‐21 September, 2014 Mgr. Peter Kuna, PhD.

25

PLC systems with sufficient PLC systems with sufficient 
 requirements for remote experiment requirements for remote experiment 

 is very expensive.is very expensive.

Low cost PLC systems are not able to Low cost PLC systems are not able to 
 use in construction of remote use in construction of remote 

 experiments.experiments.

Выступающий
Заметки для презентации
Getting old.
Our basic idea
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We have found the following We have found the following 
 solutions:solutions:

We prepared to use for RE constructing the low cost PLC We prepared to use for RE constructing the low cost PLC 
 system, only by our software upgrade. system, only by our software upgrade. 

(with nothing hardware parts) (with nothing hardware parts) 

Выступающий
Заметки для презентации
I could talk a lot and show off how we did it. But important is, that the company which produces this low cost PLC systems,  interesting to our research.
Result:
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Result Result 

So far, the company in question materially supported our So far, the company in question materially supported our 
 research approximately the amount of research approximately the amount of €€

 
40,00040,000



28
Summer Course Nitra
15‐21 September, 2014 Mgr. Peter Kuna, PhD.

28

THIS RESULTS ARE RESULTS THIS RESULTS ARE RESULTS 
OF WORK OF OUR TEAMOF WORK OF OUR TEAM

BIG THANKS, THAT I AM ABLE TO WORK BIG THANKS, THAT I AM ABLE TO WORK 
 WITH SUCH EXPERTS AND AMAZING PEOPLEWITH SUCH EXPERTS AND AMAZING PEOPLE

Выступающий
Заметки для презентации
Finally I would like to say to you, that everything what I presented and we will present today is no result of my work,  It is result of work of our team. 
I would like to say the very big thanks, that I am able to work with such experts and amazing people
Specialy thank for KOZIK, +SEBO, CULAK, SITAS, Stevik and every body from department , who supports our efforts. 
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Thank you for your attentionThank you for your attention

Выступающий
Заметки для презентации
I am afraid, Dirk doesn’t praise to me for this my presentation.
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