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An example of real

agroengineering
ETF PDAA
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What was the reason for our research?
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Why?
Image source: https://en.wikipedia.org/wiki/The_Thinker

https://en.wikipedia.org/wiki/The_Thinker
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What factor we had been researching?

Individual style of 
coding educational 

information

For students of applied training 
areas visual learning style preferred 
by 61% of the persons…

(Aulakh, M., Khan, Z. M., Sana, A., 2018).

Image source: https://www.clipartmax.com

https://www.clipartmax.com/
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Hypothesis

the BMM learning 
outcomes can be 

improved by the use of 
appropriate computer 

(software) visualization 
tools in practical and 
laboratory learning 

performances 

Objective

testing the thesis that 
the visualization of 

computer simulation 
results creates the 

conditions for 
improving students' 

knowledge
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Software we used

numerical 

calculations

and graphs

dots, lines, 

vectors etc.

visualization

Images sources: http://cvolino.be; https://www.geogebra.org/geometry

+

http://cvolino.be/
https://www.geogebra.org/geometry
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Experiment design

All participants

N=163

Sept-Nov 2018

Group E

NE=53

Excel

Group G

NG=58

GeoGebra

Group EG

NEG=52

Excel + GeoGebra 
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The problem task for students

Simulate the movement of two spherical bodies were 
thrown at an angle to the horizon towards each other.

Investigate the conditions of bodies’ collision if body 
collision is absolutely elastic.

Not taking into account air resistance, gravitational
and electrostatic interaction of bodies, etc.
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Algorithm for solving the problem

1. Build a mathematical model and find its solution.

2. Create a computer implementation of a mathematical 
model.

3. Using a mathematical model:
1. Calculate the coordinates and the speeds of the bodies at given 

moments of time (before the collision of bodies).

2. Build trajectories of body movement before their collision.

3. Find  the initial conditions of motion, in which there is a collision 
of bodies.

4. Find: the moment of bodies’ contact, coordinates of centers and 
speeds of bodies at the moment of their collision.

5. Find the initial velocity of bodies after moment of their collision.

6. Find trajectories of body movement after their collision.
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Math Model 

Before collision
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Math Model Collision and 

after collision
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With Excel (Groups E&EG)
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With Excel (Groups E&EG)



20

With Excel (Groups E&EG)
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The implementation of Math Model by 

means of GeoGebra … (fragment)
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With GeoGebra (Group G&EG)
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With GeoGebra (Group G&EG) 

collision moment visualization
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With GeoGebra (Group G&EG) 

collision moment parameters



Results

The ETF PDAA students' learning outcomes at 2018
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Methodology for assessing the performance results of 

an individual independent learning tasks by the students
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Final learning outcomes of students 

after the experiment
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ETF PDAA students' learning outcomes 

distribution (percentage valid) at 2018
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The ANOVA results
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Thanks for your attention!!!
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