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DESCRIPTION OF THE INNOVATION

1.
What is the innovation?
Within the traditional education system (some teaching methods and techniques still persist with some educators) the curriculum represented plans and programmes received annually from a central bureau of educational planning, which were to be meticulously followed. These programmes did not take into account the individual student, his culture nor his cognitive development. This system did not accommodate play but was more of an intellectualized education system which did not admit any show of spontaneity and freedom associated with childhood.

In the educational experience which we have called Let’s Learn Maths Through Play we are proposing a creative curriculum, made up of different types of games, for the learning of mathematics. 
Many researchers conceive of play as one of the most efficient resources for the acquisition and transfer of learning, since the child from birth is essentially an active being.  Activity and movement promote exploration and autonomy and are the main elements through which the child learns about the outside world. It is therefore necessary to promote learning situations that provide an opportunity to develop the child’s independence and the relevant resources (educational material and educational toys) that will satisfy his profound need to move, to act and to exercise.

2.
Context

This experience took place in a Childcare Centre as part of the Childcare Programme for Boys and Girls Under the Age of Six (PAN) located in Quillacollo, Cochabamba, with the participation of 30 children, three educators and the parents of the children, from January to April 2001.  This programme was created by the Ministry of the Presidency for children who live in the marginal areas of the cities and rural areas of Bolivia.  Its main objective is to guarantee the provision of early childhood education, health, nutrition and protection. The educators who work in PAN Childcare Centres are mothers and fathers nominated by the community and trained by PAN.  In the area of early childhood education, PAN works with Educational Projects and Learning Spaces in the context of Educational Reform.  This is the educational and legal framework for the programme’s activities.
The Child Centre is called “Gaviotitas” (“Little Seagulls”) and is located in the South Piñami area of the city of Quillacollo. The group of 30 children whose educational needs are being addressed was split and the children placed in two rooms according to age.  Children from the age of 2 took part in the project.  We took this decision based on the premise that the earlier the development of the basics and essential elements of learning, the better the chances of understanding and generating new knowledge.

3.
Origin and reason for innovation?
The learning of mathematics requires an abstract level of thinking, which makes it difficult for children to assimilate these concepts easily; more so if the techniques used in teaching do not take into account the stage of the child’s cognitive development, nor his prior learning, nor even his need to explore and the environment in which he lives.
Empirical research has shown, in fact, that there are difficulties in the learning construct for  children under 6 years of age, especially when it comes to mathematical concepts.  We believe that these difficulties are the result of mainly two factors.

First, as mentioned above, the teaching techniques being used by educators still belong to a routine pedagogy which hinders the development of initiative, creativity and exploration, and does not take into account the cognitive development of the child.  Play is therefore relegated to a secondary plane.  Second, the child is introduced to the learning of mathematics without having the basic elements which will allow him to grasp these concepts without difficulty.  These absent or poorly developed elements have to do with the concepts of body, space and time, comparison (correspondence, classification, seriation), quantity, memory and attention.
These difficulties result in significantly low scores in development and maturity according to the Abbreviated Scale of Psychosocial Development, a scale which measures the four areas of development [gross motor, fine motor, audition and language, personal and social]. We are interested in the variables that explore classification, seriation, correspondence and the notion of quantity, all of which are important to the learning of mathematics. 

Based on these observations and the need to resolve this deficiency, we were interested in identifying strategies to facilitate the acquisition of these elements, respecting the need for activity and promoting exploration and autonomy.  We developed a project in which we put forward different kinds of games oriented to our goal, taking into consideration the cognitive level of the children and the environment in which they are developing. 

4.
Rationale
It is worthwhile mentioning that this experience follows the constructivist theory which considers the human being as active and acknowledges the active nature of learning.  Moreover, this experience “Let’s Learn Maths Through Play” is seen as the practice of a creative curriculum which targets interculturalism, goes beyond the ethnic and linguistic and is the pivot for us opening up to each other, respecting each other’s context, developing self-esteem, promoting gender equity and other important values, particularly respect for others.
Play as an educational resource

Play is one of the most efficient resources for the acquisition and transfer of knowledge and becomes a tool for the development of mathematical concepts, since it is a learning situation which helps the child to assimilate new concepts without difficulty as he moves around freely.  The child participates with autonomy and self-direction and also gets to know his own rhythms and style of learning.

Creative curriculum

In the widest sense, the curriculum is everything thought or done in the pursuit of educational goals, including the following aspects:

· Intentionality, which refers to the initial decision taken as to what the child, youth or adult should learn with regard to his culture, society, and especially with regard to the development of his motor, psychological and cognitive skills.

· The educational process, which includes curriculum content and learning situations (teaching strategies, methods, techniques and activities) which the teacher selects and proposes so that the student will achieve meaningful learning in his life, in other words, the learning will be creative and meaningful.
· Evaluation, which refers to the degree of success of these skills and competencies that the students will learn; it is an ongoing process which provides constant recycling and support.

5.
Goals and Objectives of the innovation

· To propose different types of games that will develop basic notions and serve to prepare for the learning of mathematics.  This teaching proposal contains a manual of approximately 20 games for children from 2 to 6 years old.
· To identify strategies to facilitate the use of play in the acquisition of basic mathematic concepts, respecting the need for activity and encouraging exploration and autonomy.

· To develop learning situations within the framework of a creative pedagogy which proposes different educational resources, new to the traditional educational system.
6.
How to implement the innovation?  Strategies to be applied.
The best way to describe in detail the strategies used in the development of the project is to reconstruct it chronologically.  Before beginning the experience, a workshop was held with the educators and a meeting with the parents, in order to explain the objective of the experience and to  find out what they already knew about the subject. 

From the very beginning,questions directed to the teachers were: Do you teach mathematics to the children in your Centre?  How do you teach it?  From what age do you teach mathematics?  What does mathematics mean to you?  Do you think that a child can learn mathematics through play?

Responses were: “Here at the Centre, we teach mathematics from the age of four and a half, approximately..; before that, no, because they are too small, but we let the little ones do other things.  To teach the big ones, we give them exercises on paper for them to learn their numbers, sometimes to work in pencil, at other times we decorate them with lentils or little balls of crepe paper, then we let them learn to count from one to ten with songs or we let them repeat every day, because they quickly forget.”  “For me mathematics is addition, subtraction, multiplication,division ; but at this age, it’s OK for them to learn from one to ten; the parents expect us to give them exercises in their notebooks.”

With regard to the question as to whether play can be a resource for the teaching of mathematics, they replied as follows”  “I don’t think so because children are mischievous, they have to be sitting down to learn, if not, they run around and don’t take things seriously”;  “Maybe, but when we give them exercises in their notebooks, they are quiet, it’s the only way.”

The diagnostic having been done, the objectives of the project were explained, as well as the basic ideas of constructivism.  The same was done with the parents, asking them specific questions: At what age do you think mathematics should be taught?  How do you think teachers should teach mathematics?  What do you understand by mathematics?  Do you think that a child can learn through play?

Some of the more striking responses were the following: “Mathematics should be taught from basic school, here in the daycare centre they are still small.  Of course you can teach them to count their fingers, to make the numbers, but nothing more because otherwise they will not understand.  You can show them the numbers in their notebooks, and the teacher can even give them homework.  I have requested it on several occasions.”  “Mathematics is addition, subtraction, multiplication and division, that’s it.”  “Perhaps they learn a lot of things through play, but if that’s the case they would have stayed in my house, and not here at daycare where they should at least learn something.”  “At the age of six you can already teach them to add and subtract, because that is mathematics, isn’t it?  At this stage, no, I don’t think so, although my daughter has already been taught her numbers, she knows up to ten.  It’s also in her notebook, to my surprise.  I think that the teachers should be firm and give them exercises in their notebooks.  Sometimes the children don’t pay attention.”  “You can learn through play, but it isn’t good because you can get into mischief.  That’s why I say the teachers should be firm and make them write in their notebooks.”

The responses of both parents and teachers had one thing in common: both conceived of the child as someone to be taught with prepared models, like a blank slate with nothing on it, someone you can handle with a series of programmes of external stimuli.  And something that was very important, they did not conceive of play as a very useful resource for the development of mathematical knowledge and skills.

After listening to the opinions of the parents, we explained to them what we hoped to achieve with their children and the importance of play in their children’s lives.  It is clear that the proposal did not interest them at first, because they did not seem convinced; however, they agreed to bring the materials requested (plastic bottles, matchboxes, pieces of sticks, icecream sticks, etc.).

The next step was to organize another workshop with the teachers, to develop the materials for the games, as well as to plan the steps which would follow, as summarized in the following eight guidelines: 

· The games should be carried out as part of the activities of the “Moments of the Day” Centre, which is a part of the PAN programme.
· Each teacher should work with the children in his or her class. 

· The teacher must plan in advance the activities to be done with the children. 

· Before instructing the children to play, the teacher should introduce the materials to the children, according to the skill being developed, and allow the children to explore them.

· The teacher should be receptive to all questions and difficulties that the children may have while playing, but not solve the problems immediately and alone.

· The teacher should wait for the children to solve their own problems, asking problem questions to arouse their interest and allowing them to tell stories so that the beginnings of identification and curiosity may be awakened and identified.

· Once the game is finished, teachers should ask the children if they enjoyed it, what they learned and what they found difficult.

· Finally, teachers should evaluate the games daily through systematic observation. 

Once this period of readiness was concluded, the experience began.  Development of the activities took approximately three months.  In the first two months they worked on basic ideas for the learning of mathematics with all of the children (from 2 to 6).  The third month, however, was dedicated exclusively to the older children (4 to 6) on mathematics itself, on the supposition that they already had the foundation for new learning.  Work was done on the following elements:

a) Interaction with the numeration system.  Although from the beginning the classroom had posters with numbers and letters, children still could not differentiate between them.  The teacher therefore worked with the children on this.

b) Identifying and writing down numbers. Until this point the children knew the numbers but had not yet written them down.  Therefore the teacher presented the numbers on cardboard and using different textures, so that the children could touch them and see their shape.

Games Suggested for the Learning of Mathematics 

The games are divided as follows: games that stimulate the physical structure, attention span, memory, classification, correspondences, etc.  We must clarify that these games were developed and created from waste materials.  The games are the same for children 2 to 4 years old, as for 4 to 6 years old, although the degree of complexity is different.

As an example of the methodological process used in the play activities, let us look at the game, “Let’s make tahua tahuas [a Bolivian dish]”, which is geared to stimulate the notion of correspondences and quantity in children from 4 to 6 years old. 

Skills: Identify the numbers and relate them to their quantity. 

Tiime: Approximately one hour.

	Activities
	Material
	Evaluation

	The teacher explains to the children that together they will make tahua tahuas. He asks if anybody knows how to make them.
The teacher explains that they will cook tahua tahuas and play at the same time. 

The teacher presents all the materials for the preparation as well as the materials for play.

He lets the children explore and ask questions.

The teacher tries to let the children answer their own questions.  To this end he asks them questions to help them respond.

After they have examined the game, the teacher chooses 3 children for the game

To one of the children he gives a large chart on which are drawn the ingredients for cooking and the quantities to be used.

To the second child, he gives a box containing 10x10 cards, on which are drawn all the ingredients to be used in quantities of 10. For example, on separate cards are drawn:  10 eggs, 10 cups, 10 spoons, 10 teaspoons  On other cards also measuring 10x10 cm., the numbers from 1 to 10 are written. This child will clips on to the chart the ingredients and their quantities, as instructed by the first child.

For the third child, along with the others, the teacher places on a table all the ingredients for the preparation.

Now the teacher explains how the game will be played :

-The first child must read the recipe to the others in a loud voice, stating correctly the number of ingredients.

-The second child must look into the box for the cards where the ingredients are drawn, in accordance with the quantities specified by the first child, and hang them on the chart on the wall.

-The third child, together with the others, must listen attentively to what the first child is saying and look on the chart to see the quantity of necessary ingredients that the second child is placing there, then all do the preparation.

They all happily share the tahua tahuas, and the teacher asks the questions:

- How did you like the game?

- What did you like most?

- What did we learn?
	10x10

cards
Cartridge  paper
Clips
Ingredients

6 cups of flour
4 spoons of butter
4 teaspoonsof Royal 

10 teaspoons of sugar 

1 teaspoon of salt 

3 eggs
2 cups of milk

	Three evaluations will be done:

At the beginning an evaluation will be done to find out what the children already know, through questions and by giving them time to explore the prepared material
During the game, another evaluation will be done through observation, in order to help children achieve the skill.

At the end another evaluation will be done using a checklist.




In each case the checklist showed that the majority of the children knew their basic numbers (one to ten), could differentiate numbers from letters and related the number to the quantity.  These were the three aspects being measured by the activity.

Nevertheless, this new learning strategy initially met with a certain resistance in the teachers.  Analysis showed that they were probably still opting for traditional education strategies, in which play is not a part of the teaching technique and notebook assignments with examples to be copied are more important.  Moreover, culture, previous knowledge, learning style, questions, doubts, exploration by the learner are not taken into account.

It was proven that, in spite of the workshops carried out with the teachers (to emphasize the need to use the constructivist approach in teaching), practices still persisted which obstructed the teaching/learning process.  Characteristics of the standard education were still firmly embedded in the population (parents, teachers, students). The following practices drew our attention: 

· They presented the games and immediately “showed” the children how to play, without giving them time to explore and ask questions.
· In response to questions and difficulties of children during the game, the teacher immediately solved the problem and gave orders how to do it so as not to “make a mistake” again.
· The teacher did not ask problem questions to arouse the interest and curiosity of the children, neither did she find out their previous knowledge.
These difficulties made us suspend for a day our work with the children in order to do work again with the teachers on the guidelines of the constructivist theory.  Although it is certain that after this workshop they did not radically change their behaviour, there were changes and improvements in their work with the children.  With regard to the children, we can say that they felt satisfied to see that they could learn many concepts through play, and that we listened attentively to them, making them feel important.
7.
Outcome and Impact of the Innovation
From the experience “Let’s Learn Mathematics Through Play” we have been able to see the following results:

· Children happily internalize the mathematical concepts and value the “homemade” materials.

· Children learn not only mathematical concepts but also other skills like motor, language, and socialization skills.
· Children perform better on the Abbreviated Scale of Development and on the Checklists.

· Children from 2 to 4 years of age easily grasp the basic elements of mathematics.

· Children from 4 to 6 years of age do not repeat their numbers from memory without understanding what they mean and their relationship with their quantities.

· Through play teachers promote self-esteem, gender equity and other values such as solidarity, cooperation, and respect for others.

· Teachers learn to listen and to think of children’s mistakes as indicators of progress which show that they are exploring, experimenting.

· Teachers teach with pleasure and see their work as no longer routine and tiresome but rather as a space where they also share, learn and enjoy free activity with the children.

· Teachers express their creativity in planning the games.

· Parents value the work of teachers and understand that play is an effective resource for teaching/learning.
Finally, and by way of conclusion, we must point out, with regard to the fundamental role that the teachers must play in this new proposal, that the perception that teachers still have about teaching/learning, based on standard, top-down teaching practice, will probably change only gradually, so that it is something we have to work at constantly and systematically.  Thus, in the experience just completed, although at the beginning the teachers found it difficult to create spaces for discussion and exploration, at the end new horizons of communication were developed; the teachers even felt that they could establish a better relationship with the children and keep them occupied, without the need for notebook assignments.

� Play as a factor of development and learning of mathematics in children 2 to 6 years old. Carola Torrez M. Gladis Calani Plata. Work presented at the Innovative Educational Experiences Competition. Third place. Modality: Early Childhood Level Education.








