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Abstract – Each generation of students poses a great 
challenge to teaching/learning methodologies. The 
current generation of students always tries to avoid the 
abstract things; they need concrete things in order to 
understand the world. In this paper we propose a new 
approach of how and what to teach in the introduction to 
programming course for engineers. We believe the 
classic approach of teaching programming by teaching a 
programming language is no longer appropriate for the 
new generations of students. We use the idea of the 
parachute paradigm used in specification of models to 
gradually introduce the notions of programming instead 
of the syntax and semantics of a programming language. 
 
Index Terms - Introduction to programming, Notions of 
programming, Parachute paradigm, Teaching/Learning. 

INTRODUCTION 

Programming became a basic science for any engineer. We 
can see an industrial engineer programming the best path 
between two places in order to save things such as time and 
money, or programming a production chain; we can also see 
a civil engineer programming a GPS device to take some 
measures; and we can continue naming different situations 
in which engineering professionals must use notions of 
programming. This is why many universities have changed 
their curricula to incorporate an introductory programming 
course in the first year of all engineering students. However, 
this has brought some problems such as lack of motivation, 
low grades, and university desertion. For this reason, there 
have been many proposals of how and what to teach in the 
introduction to programming course (we may see one of the 
first publication of this matter in [1]). The classic approach 
is the “teach-a-language” approach which through the years 
has reduced its effectiveness. Other approaches include 
using different (interactive) spaces [2], integrating software 
and hardware topics [3], using languages never tried [4] or 
proposing new ones with graphic tools like Alice [5]. 

We propose a new approach changing the idea of the 
course. Since we believe in formal methods, we propose an 
introductory course of programming based on the notions of 
programming instead of tools and languages. We use the 
idea of the parachute paradigm used in specification of 
models with the Event-B and Rodin platforms [6]. We go 
through all the notions starting on that of a system, then the 

notions of observation, state, condition, abstraction, 
recursion, iteration and ending with the notion of data 
abstraction. We do not teach them how to write a line of 
code, they learn that in a logical way. It is necessary to use a 
programming language for the practice (we use Python [7] 
because we think it enhances the learning process, the fourth 
principle of an initial programming course [8]) but it is not 
the core of the course since many of the engineers never use 
a programming language after the course; they just use the 
notions of programming. The classes are supported by 
readings, practices and tools similar to micro world-based 
educational software. We have followed this approach for 2 
years now and the results have been satisfactory, especially 
in increasing motivation and reducing desertion. 

The rest of the paper is organized as follows: section 2 
explains the idea of the parachute paradigm, section 3 
illustrates the contents and methodology of the course 
describing every notion of programming and how we teach 
them, and section 4 shows some results, and gives some 
conclusions and future work. 

THE PARACHUTE PARADIGM 

The Parachute Paradigm [9] is an approach of system 
studies by means of one or more models which are refining 
in order to make them more accurate. Models are built from 
the observations that can be made about the system. These 
observations determine the states and events of the system. 

To better understand the parachute paradigm we must 
place ourselves mentally at certain level above the system to 
be modeled.  We can take a football game, for instance: If 
we are too high in the sky the observations we can make 
about it are just the field and people moving around inside it. 
Sometimes a person gets out and sometimes another gets in. 
This is the first approach of the system. Then, if we step 
down a little (closer to the system) we may be able to 
observe more interesting things like the ball (the players pass 
it to each other) and the colors of both uniforms. This way 
we refine the model. We can step down more and more and 
thus the model is gradually refined offering all the details 
and properties of the system. 

We can see the parachute paradigm in action by 
considering the evolution of the video games. In the Atari 
2600 console (1977), for instance, the football game had a 
rectangle as a field and the players were squares; even the 
ball was a little brown circle. But through the years this 
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VIII. Notion of Data Abstraction 

This final notion comes out at the necessity of grouping 
large amount of information. We ask, for instance, to 
develop a function computing the numeric grade point 
average of all classes they have taken. If the number of 
classes is just a few then there is no problem, but if students 
have taken seven or more classes, handle that amount of 
variables is inconvenient (imagine the amount of input 
variables). 
From all kinds of data structures we choose lists. This has 
two reasons: they are basic data structures and their use 
mechanism in Python is very comfortable. 

We use the remaining sessions for this notion and we 
make a third and last evaluation. 

RESULTS, CONCLUSIONS AND FUTURE WORK 

In this paper we have shared our approach of the 
introduction to programming teaching/learning process. 
After two years of applying this idea our students not only 
increased their motivation (70%) and grades (30%), but they 
are able to 

• to model computationally a problem, 
• to apply the notions of programming in the solution 

of a problem, and 
• to interpret, to develop, and to explain algorithms in 

a programming language.  
The decision of using Python as a programming language 
was decisive. We needed a language that was interpreted to 
avoid the noise of the compilation step, had a very simple 
syntax and a lot of documentation, and that was used in the 
industry just in case the future engineers use the language in 
their work. We previously tried C and Scheme but they do 
not fulfill all the requirements.  

We have proved that the use of graphic programs in the 
micro-world paradigm is effective. We plan to enhance our 
software by upgrading it to a 3D program. The program that 
inspired us to make the jump to 3D was Light Bot, the 
puzzling gameversion of Lego Mindstorms [11]. 
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