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The EasyLogo paradigm
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Abstract. This paper presents a series of educational activities implemented in
classroom with children between 9 and 12 years old in a Greek primary school,
during a trimester period. It tries to describe in detail the educational scenario
that was followed in order to make children acquire basic programming skills
using the EasyLogo environment. It mainly focuses on aspects like the teaching
path that was followed, the classroom set up, the problems faced by the teacher
and the cognitive difficulties of the children. Finally, some samples of the
children’s work are also presented. The paper is not meant to present however,
the results of a research experiment, since none of the educational research
methodologies was followed, but to report the classroom experience from the
teacher’s point of view and to share it with other teachers and practitioners [9].

Keywords: Logo, computer literacy, didactics of informatics, young children

1 Introduction

During school year 2010-2011, a pilot program was implemented in Greece for 800
primary schools, extending the basic curriculum to include new innovative subjects,
amongst others one called Information and Communication Technologies (ICT),
mostly focusing on informatics education. In order to implement this program the
Greek Ministry of Education had to move temporarily specially trained teachers of
Informatics from the secondary level to the primary level of education. The teachers
were given enough autonomy to implement their own curriculum and methods in a
certain given framework of teaching instructions suggesting Logo as the appropriate
language for teaching basic programming skills to young children aged between 10
and 12 years old. Since no reference to a specific environment or tool was made, the
writer of this paper used the EasyLogo environment [1] in one of the schools of the
pilot program after localizing it in Greek. Here it should be mentioned that children
that participated in this experiment had no previous knowledge of programming at all
and had rather limited experience with computers in general, mostly coming from
playing computer games and surfing the Internet.

The educational activities that will be presented took place in a three month
period for two teaching hours per week. The work started with children of the 3", 4"



and 5™ grade but only the children of the fifth grade managed to reach the last set of
activities. The two others stopped earlier for reasons to be explained later.

Fig. 1. The EasyLogo environment

2  Classroom set up and previous knowledge

The work with EasyLogo started after the first school trimester which was devoted to
familiarize the children with basic computer literacy skills like typing and mouse
moving, basic operation system handling, document editing and some very simple
internet concepts.

The courses took place in a computer lab of 12 personal computers. The children
had to work together in groups of 2 or 3. The choice of partners was up to them, but it
had to remain unchangeable throughout a series of activities, unless a major
collaboration problem occurred between the members of a group.

In all the activities, children were given some degrees of freedom; they did not
have simply to follow and execute commands (the use of worksheets was avoided for
this exact reason) but they had rather left to make their own choices and take
decisions in a well-defined framework of action set by the teacher. As a result the
outcome of their work considerably varied. By letting the children take decisions
about their own work and actions is important for it strengthens their autonomy and
self-esteem and also helps them understand two basic principles of real life: a problem
may have many different solutions and different people view things in different ways.



3  The teaching path

Each series of activities described below is comprised by a number of simpler
activities which will be may be also referred later as steps. According to well
established learning design methodologies [2] all these activities together comprise a
unified Unit of Learning (UoL) [3]. Activities are based on the constructivist theory
[4] and constructionism approach [5][6][7] and some of them, especially the most
advanced ones, on situative learning principles [8]. Every series of activities, as well
as the whole UoL, possess a scalable degree of difficulty, abstraction and complexity
and they build upon each other. They form a continuous teaching path which is
characterized by uniformity in terms of educational goals and teaching
methodologies.

Each of these activities may last for one or more than one teaching hours or
classroom sessions of 45 minutes. During each session a certain teaching procedure is
followed: reviewing of previously acquired knowledge, setting a new problem that
requires the use of new (more advanced) knowledge, experimenting with newly
acquired knowledge together with problem solving techniques and finally relaxation
and play.

At the end of each series of activities, children take screenshots of their work they
save it in a file and they write a small report of what they did and how they did it and
of what they think that they have learned. This process helps them to reflect on their
work in a holistic way and become more conscious of the knowledge and skills that
they have used to accomplish their work.

3.1  Preliminary activities

The first series of activities is based on role playing techniques [9]. Programming is
introduced as a robot instructing technique i.e. you want a robot to do something for
you so you have to give the right commands telling it exactly how to do it. The robot
understands only a limited set of instructions “forward”, “left” and “right”. A child
volunteers to play the role of the robot and to be “programmed” by another child, its
“master”. A demo (by the teacher) is necessary so that the children can see the impact
of the commands to the robot’s movement. At this step it’s very important for the
teacher, to insist on the accuracy of the terminology used by the children. When one
kid starts giving instructions to his/her classmate, she/he must use the only the right
command, for instance “forward” and not “go forward” or just “go” etc. This is
necessary for helping children realize through experience the difference of the
communication languages between humans and between humans and the machine.
The term programming language is not used at this stage, but the children understand
that the language that a human uses to control a machine must be strict, formal and
unambiguous. After some examples with few pairs of volunteers, it’s the right time to
mention for the first time the term “programming”, as an answer to the question:
“what is your classmate doing right now to that robot?” New terminology would
rather be introduced to young children in an experiential way and not by giving
formal definitions.



3.2 Game and role playing (Activity mode)

The second series of activities is carried out using the “Activity mode” of the
EasyLogo environment. That is a major step for children of young age since they have
to move from the physical-real world to the virtual world of the computer, which
should be handled with care. They are not supposed to give verbal commands to their
fellow classmate who plays the robot role anymore; instead they have to learn to
instruct a virtual entity in their computer by dragging the right command into a certain
area called the program area (fig. 1)*. To help them make this transition smoothly,
we take care so that the repertoire of commands of both situations remains
unchanged.

By using the Activity Mode of the Easy Logo environment students can be
engaged into imaginary situations like “the bee that needs to visit the flowers”, “the
car that runs a race”, etc. These are in fact little microworlds [10] constructed by
using various background images and an entity that represents the pen-turtle object
that can move over this background. While children navigate through these
microworlds, they fill like navigating through the different levels of a computer game,
which makes them very enthusiastic?.

The series of activities described in this section focus mostly on the development
of algorithmic and design skills as they are basically based on simple graph solving
problems [1]. Most of the children find it fairly easy to drive their entity (the “car” or
the “bee”) as required. However, when one looks more carefully, he/she will notice
that most of them do it in a rather ad-hoc way. Look at the following example (fig
2a): the bee moves to whatever direction is possible at each step and at the next step
the child just tries to correct its way by moving it towards the right direction. Here the
teacher needs to make an important intervention so that children pay attention to the
design phase of their entity’s movement. In fact they should get used to make their
entity move according to a predefined path and not by chance. They should be urged
to design this path beforehand by drawing it (electronically or on a piece of paper) or
even by negotiating it with their group partners (or both). Designing the path before
starting dragging commands into the program area is not only a good design practice;
it strongly enhances their algorithmic skills and makes them much more conscious of
the programming process.

At this step there is a good opportunity also for the teacher of informatics to talk
about the notion of “equivalency” in programming, since there may be more than
solutions to a given problem, given by the groups of the classroom.

! That fact that the commands can be drawn and not written helps them avoid typing and
syntactical errors and at the same time is quite similar in a way to giving verbal commands.

2 Some of these microworlds are found in the original EasyLogo package, or can be constructed

by the teacher or activity maker.



Fig. 2. Ad-hoc movement path

Fig. 3. Pre-designed movement path

Last thing that a teacher should try to help children understand at this step is the
idea of good and bad programming practices and how they can be enforced by the
application of certain rules. The teacher with the help of the children can elaborate a



set of rules, the rules of “good” programming. A rule for instance can be “never use
two times the same command successively” or “never use an angle greater than 180°
(for left and right)”. Children then should be urged to make the necessary corrections
to their programs so that they conform to these rules. Moreover, making corrections to
their own programs is a highly reflective process that helps them become more and
more conscious of their newly acquired programming skills.

3.3  Theclassical Logo square

The third series of activities is based on the creation of the classical Logo square and
is characterized by the transition from the Activity to the Creative mode of the
EasyLogo environment. The children have to move to a more abstract universe where
there is no graphic background, just a simple white paper, and their little entity has
now been transformed to a simple small triangle. Since the degree of abstraction in
the current series is considerably higher than previously, this change should be again
handled with care in order not to turn disappointing for children and hinder their
cognitive processes.

Taking that into account, it was found that it would be more suitable to implement
the first activity of the series again in the Activity mode, rather than going directly to
the Creative mode. So being in the Activity mode children are asked to follow the
trace of a pre-drawn square path by dragging the right set of commands as usual®.
Children at this step have to notice the repetitiveness that appears in their program
and to find out which is the pattern that is repeated. That is crucial for the next steps
of the activity and the teacher should employ various techniques in order for them to
achieve it. One useful technique for instance is that he/she starts reading the
commands of the program that create the square while the children keep their eyes
closed. This helps them to discover the sound pattern that is repeated and memorize it
more easily. Memorizing the code is also important for a reason that will become
obvious in the next step.

So the next step (better take place in the same teaching session as the previous one)
is to move to the Creative Mode and start creating the square again by dragging the
right set of commands into the program area. They have to do it all alone and they are
considerably helped by the memorization of the repeating part that took place in the
previous step.

Once they manage to write the program that creates the square, it’s time to Start
making some transformations of this square. One may think of many possible
transformations: a square of double (or half) side length, a square that is turned to a
rectangle etc. These transformations are really very amusing and the children that
should be let free to play and experiment with their program. By playing, they
become more conscious of the fact that the drawings on their screen is the result of
the movement of the small triangle entity and they change according to the commands

3 Although the solution of this problem is as well-known repetitive, the repeat command is not
yet mentioned at this step.



that they use to drive this entity. As soon as they realize this, they are ready to move
to the next series of activities.

3.4  Creating interesting shapes

The next series of activities was the last for the children of younger ages (3" and
4™ grade). It seemed that they got cognitively overloaded at this point. This was not
only due to the use of the new tools (commands, programming environment, etc.) that
they had to learn how to handle, but mostly because of the energy and cognitive
power required from them in order to get used to a new philosophy of thinking and
working, that needs continuous interaction with the machine . Since this was their
very first experience with programming, it is rather justifiable that they reached their
cognitive and physical limits rather early. Perhaps next year things will be much
easier, since they will know what to expect.

The first step of the activity series is as usually based on the last step of the
previous one. Let’s recall that this was the free creation of a square and its various
transformations. Now the kids are asked to start changing the colors of the four sides
of the square. The new command Pen colour is introduced that changes the color of
the pen. This task it turned more difficult, especially for the younger children, than
first appeared. It seemed rather awkward for them to learn that they had to change the
color of the pen just before drawing the line and not after the line was drawn, possibly
because of the habits that they had acquired from commonly used painting programs,
yet this is a hypothesis that needs to be checked. The right use of the Pen colour
command was not the only difficulty at this step. The solution to the problem of “how
to draw a colorful side square” is obviously to insert some new commands between
the lines of the code of the black square. That however seemed hard for them to
realize and had to be explained over and over again. Most of them tried to solve the
problem by drawing a second square just below the lines of code that draw the initial
black square and not by altering this code. Another similar activity that a teacher can
use at this point to help them practice more on the insertion of commands between the
lines of an existing piece of code is to make a square with sides of different
thicknesses. In order to do that, children have to use a new command called Pen
width. However it seems that the introduction of this new command does not pose a
significant problem to them, since its functionality is very much similar to the Pen
colour command.

The next activity is for playing and relaxation. Kids are asked to combine different
thicknesses and colors for the four sides of the square, to create interesting square
shapes. They may even change the size of the square or transform it to a rectangle.
This activity enforces creativity and imagination and it is ideal to be the final activity
for younger children (between 9 and 10 years old), because it gives to them a light
and joyful feeling about programming.

The final step of this series is to ask them to fill the square with a color of their
choice and then with a random color. The purpose of this activity is twofold: first to
learn how to use the new command called Fill that fills a closed shape with color and



second to get introduced to the idea of randomness, which is of great importance to
computing in general. The teacher at this point has to make the children notice what
happens when they choose the “random” attribute for the Fill command and then
press the Run it again button. Children should be urged to express their own
hypothesis, discuss about it with peers and check its correctness by a trial and error
procedure. Once they are able to understand in detail what happens when they press
the Run it again button, they are not only able to answer to the question “why the
color changes each time the program is executed” but more importantly they become
more conscious of the execution process of a program and its consequences.

3.5 Drawing atrain

After drawing the basic square and playing with it by changing sizes, colors, and
thicknesses, etc. children are ready to make a different kind of transformation that will
turn the abstract square to an object of the real world: a wagon! That is something
quite easy for them: by just adding two dots at the bottom side of the square, the latter
all of a sudden turns to a small train wagon. The problem that the kids have to solve
this time is how to make a train by using this simple wagon.

This is the right time for the teacher to introduce the Add new procedure command
with the symbol + on the Command panel. By pressing the + button, children find
out, that they are able to create a new command on the command panel that can keep
for later use in a new program. The newly created Draw wagon command can be
dragged into the program area just like the other commands of the enviroment. The
way that the procedure creation is handled in EasylLogo, is so simple, and
straightforward that allows most of the children to make their own procedures without
nearly any help. Moreover, it helps them understand very intrusively the main
purpose of the procedure mechanism in programming which is to create reusable
pieces of code. Understanding the procedure mechanism is a major step for children’s
programming mastering skills and the teacher should devote 2 or 3 teaching sessions
to let them practice with it.

The last step of this activity series is the addition of some more extra wagons to the
previously created train. Although children initially find it easy (and amusing) to add
more wagons by dragging their new command into the program area, they start
getting bored after the fifth or sixth wagon. It is this boredom that the teacher should
take advantage of, in order to introduce the Repeat command. First he/she should urge
them to find which part of their code is repeated. Although this may seem trivial for
an adult, for a child it is not. Pattern recognition is a basic mathematical skill that has
not yet been entirely achieved by children of younger ages. In fact, locating the part
of the code that is repeated is much more difficult than learning how to use the Repeat
command itself. Once they find the repeating part, it is fairly easy to insert it in a
repeat structure and start playing with the “times” argument, which makes them very
enthusiastic. In order the teacher to help them practice more with the use of the
Repeat command, he/she can ask them to rewrite the basic square code of the
previous sections or let them create interesting shapes (polygons and others) by just
using this new command in an ad-hoc manner.



Fig. 4. The graphical result of the “Drawing the train” series of activities

3.6 Decorative motifs or let’s be creative

The last series of activities is meant to summarize all the previously acquired
knowledge and skills and at the same time gives the opportunity to the children to
explore new ways of expressing themselves and make their own creations. It is
mostly based on situative learning rather than on problem solving techniques; children
are not asked to solve specific problems posed by the teacher (which was a common
practice in all previous series of activities) but to get themselves involved in a real —
like, yet imaginary situation®.

The teacher starts this series by showing a collection of geometrical decorative
motifs that he/she can find on the Internet. Since the experiment took place in a Greek
public school, it was found most appropriate to focus this demonstration on the most
common ancient Greek motif called meandros. This is a geometrical motif that is still
widely used in modern times and by other civilizations, as well. What is important at
this step is the children to see that meandros, like most other geometrical motifs, is
made by the repetition of a simple pattern. The teacher shows many examples of
different forms of the meandros motif and asks the children to recognize which is the
part that is repeated each time. Then he/she sets up the learning situation: the children
should imagine that they are modern designers that they have to create modern
decorative motifs using not a drawing tool but a programming environment like
EasyLogo. They are advised to start by creating a simple motif and then produce more
complex ones by repeating it in imaginative ways. There are no limitations or

4 The activity was inspired by the African motifs scenario presented in [4]



restrictions to this process, as long as they use proper programming techniques and
their own aesthetical taste.

This approach liberates creative power; kids feel free to experiment and play, try
out their newly acquired programming skills and see where they can lead them. They
work as usually in groups and the results of their work may considerably vary as
shown in fig. 5.

If they are not aesthetically satisfied with the result of their work produced by
programming means in EasyLogo, they can use a paint tool to add some more features
to their motifs for instance to add more colors in certain areas of their motif, delete
certain areas, etc. When finished, members of each group, have to think and discuss
about the objects or surfaces that would be mostly suitable to be decorated with their
motifs and send a relative post to the blog of their classroom. The post also contains
the images of the motifs as well as some details about how they got inspired for these
creations. Blog posts are a very nice way to share thoughts and experience with peers.
By looking at the work of others, children have the chance to reflect about their own
work as well, get more ideas, make comparisons, give their opinion and get highly
involved to the activity that took place. The whole process of blogging is very fruitful
and helps the children also get used to the idea of publicly share the result of their
work.

4  Conclusions and further work

The work presented in this paper is not the result of a research experiment. The
reaction of the children, although has not been methodologically measured, can be
considered as positive and the results of their work is a good indication for that. For
them the whole experiment was a complete novelty, not only because of the new
knowledge domain that they were approaching but also because of a whole new set of
principles of teaching that were applied in classroom. The whole learning experience
was set up in such a way to urge them be confronted with innovation, creativity and a
sense of freedom. Their self- esteem was also considerably boosted, by feeling proud
of the quality of their work and by letting them take their own decisions. It’s
important to say at this point that very often during this experiment they kept on
asking “what all this has to do with informatics?” And when they were asked (as an
answer to this question) “what does informatics means to you?” they mentioned the
use of the office tools (word, powerpoint, etc. and the Internet searching) although in
fact they started to realize their idea about informatics is rather vague. This is
something should be thoroughly considered by the researchers, as it might have both
negative and positive results on the didactics of informatics at school.

Although kids considered the experience in general as positive, it would be rather
difficult to prolong the activities time duration for more than 10-12 weeks. That
possibly will have a negative impact on kids and it would reverse the results that they
have achieved so far. In fact the younger the children, the more often one has to
change tools and activities. But this is of course a hypothesis that needs to be
carefully studied. As a proposal for further work, | would suggest that children should



Fig. 5. Decorative motifs of young designers created with EasyL.ogo




be involved in more meaningful (for them) activities, like for instance the creation of
an interactive board game. This kind of activities take advantage of EasylLogo’s
newly added animation (they were not present when this experiment took place).

These are more advanced activities in terms of algorithmic and programming skills
but also in terms of rulemaking and design issues that they can serve as an advanced
series of activities with the EasyLogo environment that follow the ones presented in
this paper.

Finally in the future, it would be interesting to implement a systematic research
that measures the educational result of the activities presented with regard to
children’s acquired skills, knowledge and attitudes towards programming.
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