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Linguagem – As práticas discursivas como locus de investigação

Language – Discourse practices as locus of investigation

Families as cultural mediators in the science museum

Montse Benlloch, Universitat de Vic, Spain

Objectives

This paper will consider some of the microprocesses present in the interactions between parents and children when contemplating the “Wave machine” in the Barcelona Science Museum.

Our intention is to show how these interactions contribute to the construction of the meaning of the module by the members of the families. We hope to do this by adopting a sociocultural standpoint which may capture the subtlety of family diversity when considering one and the same module. It is therefore necessary to describe different contexts of activity created by different families and which will be the contexts in which the learning processes will supposedly take place. A sociocultural approach differs from others in that it presupposes that a context consists of much more than the physical support present at a particular moment. It will also allow us to ascertain whether some mechanisms of mediation and cultural transmission widely accepted as intrapsychological mechanisms (guided participation and scaffolding) are present in the behaviour of the members of the family when dealing with the module or if these are not as clearly identified in this type of situation as in others.

In-family learning

There is abundant literature on the resources developed by parents in order to stimulate learning processes in their children by means of their mutual interactions when collaborating in the realization of a task such as reading a book, completing a puzzle, making a cake or doing homework. Many research projects have also analyzed the mechanisms of joint construction in skills related to logic, categorizing and reasoning (Winegar 1988).   

Most investigations reveal some of the social help mechanisms used to promote learning and development. A wide conceptual framework is that of the Zone of Proximal Development. In this framework the metaphor of “scaffolding” (Wood,D.J; Bruner,J.S; Ross,G,1976) specifies some of the action strategies of tutors and experts that are most efficient in the solving of a task jointly with a child.

Rogoff (1990) proposes a general mechanism by which adults guide the learning and cognitive development of children in situations of daily life and within sociocultural practices. She puts special emphasis on the active role of the child when he/she follows the social guidelines and points out the importance of implicit and routine forms of organization in which adults allow children to participate.

Various features are present in the activities of adults or experts when guiding children: they build bridges between the skills and information already known and the new ones required by the situation or task; they structure the tasks and decide the approach to the problem to be solved; they gradually allow the child to assume responsibilities and encourage his active role in the shared participation and management of the situation.

Even though the above-mentioned authors agree that learning is not always the result of deliberate teaching on the part of a teacher or of the more skilful person in a particular field and that many forms of learning are based on active, and often silent, observation (Paradise 1994), the fact is that it is more usual to see descriptions of mechanisms of sociocultural transmission related to situations where the skill of a guide who is more expert in a particular field supports the learning of a novice in that field.

These authors do not exclude the child’s capacity for requesting help and selecting the information he/she finds most relevant, but even so, the mechanisms mentioned above refer widely to decisions and control on the part of carers and more expert persons, though this may only be circumstantial.      

A question that arises when analyzing the activity of the families at the Museum is whether or not this scenario favours the same intersubjective mechanisms studied in the contexts of activity generated in situations of daily life between parents and children.

What conceptual framework should be applied in order to understand how families construct a meaning with regard to the “Wave machine”?

Amongst the show-cases and exhibitions to be found in science museums diversity of reaction is paramount. In our study, each of the 84 families filmed in video behaved differently when contemplating the “Wave machine”. Despite this, in an earlier study (Benlloch, M; Williams, V. 1998) the following common characteristics were observed:

· The time spent observing the module ranged from 30 seconds to 1.5 minutes.

· The shared silences were more notable than the conversations between parents and children.

· Most conversations were characterized by the brevity and scarcity of the utterances.

· Very few adults read the texts aloud.

· The majority of the parents who read the texts and consult the diagrams discover what  the module is demonstrating.

· Even though parents may ask their children questions, these never require the children to make an assessment. Rather, they are rhetorical questions aimed at maintaining attention and a story-line.

The present proposal for analysis must fulfil a series of conditions. It must:

· allow for a description of how the majority of adults organize their activity and that of their children in order to find a meaning for the “Wave machine”.

· allow for the data-collecting and description of the diversity of the families.

· take into account the characteristics in common amongst the families studied and mentioned above.

· recognise the intersubjective character of the interactions between parents and children,  showing the occurence, if any, of mechanisms of guided participation.

Situational contexts of activity related to the “Wave machine “

A description of family interactions as situational context (Wertch 1985/88) can help us to understand the variety of possible meanings in an “ethnographically natural” scenario. This approach allows us to take into due consideration the real circumstances of each one of the family groups. It also allows us to appreciate the interdependence that is generated between the individuals and this specific cultural environment, and not so much to understand how the visit to the Museum affects the individuals (Valsiner,J; Winegar,L.1992).

The notion of “situational context of activity” provides a medium for relating phenomena of an institutional social type with individual psychological phenomena. 

“An activity, or situational context of activity, is based on a series of suppositions with regard to the roles, objectives and appropriate means used by the participants in the said situational context (...( it could be said that a situational context of activity guides the selection of actions and their operational composition and determines the functional meaning of those actions.” Wertsch (1988), p220.

In the theory of activity (described and enlarged by Wertsch from Leontiev’s original) action and activity are differentiated. We can only know the activity of a person by means of an interpretation based on the actions carried out by that person. 

“Such actions are tied to both actual situations and metapersonal cultural spheres by the objects to which they are directed, by the instruments they use, by the goals at which they are aimed, and by the operations by which they are constituted. Hence, actions are always (by definition) situated in place and time.” Van Oers (1998), p137.

This view of activity as a sociocultural phenomenon differs from the idea that families will acquire certain knowledge according to the conditions of its members and of the physical context. Rather, it could be argued that in a visit to a museum each family makes use of the measure of freedom it defines in its interactions in order to create a space which can be shared.        

This measure of freedom links up with a feature characteristic of the museum as an institution,  which was defined by Shawn Rowe ( in this same volume) as a place of “free choice learning”.

I will now present three cases of joint construction of a situational context of activity. To describe each context, I will take into account the role adopted by the adults, their control over their actions and over those of their children, the sources of information or means they employ, the sequence of interaction in the relationship between the participants.

Description of the machine

The “Wave machine” is a rectangular prism two-thirds full of water. At one end there is a lever which may be activated from the outside to produce waves. At the other end there is a little pile of stones, and in the middle of the water, a ball. On the floor of the prism there is a thin layer of sand. Near the lever and displayed on a surface perpendicular to it are diagrams and a text. 

These explain that the movement of the waves is only apparently horizontal. When the lever is activated the ball can be seen to move vertically. From this and the fact that the sand on the floor remains still, it can be inferred that the water does not move.
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“The wave machine”. Science Museum of La Fundación La Caixa. Photo: Jordi Nieva

Father (lawyer) and two daughters of 7 and 9 years of age.

They arrive all together and stop in front of the module, which is not working at that moment. The father approaches the start button to activate the lever.

1-Fath:  ....how it makes waves. (Addressing the girls in an exclamatory tone) Look at this! (He indicates the lever).

2-Ge : (Goes out of camera).

3-G:  (She leans on the machine and stares at the water).

4-Fath:  Move away! (Without moving from the button, he waves his arms to indicate that they should move away). 

5-G:  (She moves away from the machine and stares at the water).

6-Fath:  Watch the ball! See? (He places his hand on the button. He presses the button and the lever starts to work. He points at the waves and walks alongside them watching them all the time).

7-G:  (She stares at the waves). 

8-Fath:  Look at the waves!....how it’s making waves!... Do you see how the water in the sea gets to the beach? Do you see that? (indicating the other end of the machine).
9-G:  (She stands very still staring at the waves)

10-Fath:  Do you see how the water in the sea gets to the beach? 
11-G:  This....(pointing to the ball), what’s this? Is it a jellyfish?
12-Fath:  No. It’s to see the movement...
13-G:  Then?...
14-G:  (She moves to the middle of the machine, watching the waves and the lever)

15- Fath:  Do you see how the water gets to the beach?  
This group is characterized by the father’s adoption of a very directive paternal role, the choice of the observable effects of the water as the source of information and the establishment of an interactive pattern in which a description of “what’s happening” dominates.

The father’s words in turns 8 and 10 (“Look at the waves!...how it’s making waves!...Do you see how the water in the sea gets to the beach? Do you see that?”) present a referential perspective which leads his daughter to accept that the machine represents the sea and the beach. This is why she, using the same referential perspective as her father, asks in turn 11 if the ball is a jellyfish. This question takes the same form as the attributions of meaning amongst the participants in the symbolic play The father denies that the ball is a jellyfish, thus limiting the game element in the girl’s activity. Her question in turn 13 (“Then?..) demands an explanation of the meaning of the ball; if it is not a jellyfish, then what is it in the father’s discourse? The father does not reply, either because he does not know or because he considers the question irrelevant. The father emphasises the movement of the water towards the beach, thus expressing an intuitive idea of the direction of the movement of the water, which the design of the module and its texts are trying to counterbalance.

Father (clerical worker) and son of  9 years of age  

The machine is working when they arrive. The father stops in front of the texts and diagrams. He reads in silence. On two occasions he stops reading to look at the module. The son goes to stand next to his father, who is watching the ball. He looks in the same direction as his father.

1-B:  Eh! Here, the ball isn’t moving in the water, is it? (pointing to the ball)

2-Fath:  It’s not moving because it’s not the wave that moves along, it’s the wind that moves the wave and that’s the thrust that reaches the beach. 

3-B:  This is great, isn’t it? (pointing to the ball).

4-Fath:  Look, the sand on the bottom isn’t moving either. (pointing to the sand on the floor of the prism).

5-B:  It’s moving...What’s moving..?
6-Fath:  What’s moving is the energy of the wind.
7-B:  (He leaves the module)

The action of reading with which the father begins the visit, along with the rhetorical act of picking up the boy’s affirmation in order to enlarge it into an explanation, create a context in which both collaborate in the search for a causal explanation of what is still and what moves. 

The choice of sources of information, the dialogue pattern and the selection of evidence contribute to creating this context in which the father’s authority rests on the fact that he is the one who has an explanation. This explanation which condenses and links the different phenomena does not coincide with the texts but does fit in with the purpose of the Science Museum in designing a machine which stimulates thoughtful action using different instruments and sources of knowledge. 

Father (university lecturer) and daughter of  9 years of age

They arrive when the machine is stopping. The father notices the ball and goes to stand in front of it. He places his hand on the glass and keeps it there with a finger pointing at the ball. He looks at his daughter who is waiting ready to press the start button.

1-G:  (She watches her father who stays still in the same position). Now? Now?
2-F:  Wait a minute. (He keeps his hand in the same position on the glass while the water is still moving slightly).

3-G:  Now?
4-F:  (The water is almost still). Now!
5-G:  (She presses the button and the water begins to move).

6-F:  He keeps his hand in the same position on the glass pointing at the ball, and waits till the machine stops and the water becomes calm again. The position of his hand continues to coincide with the position of the ball. Father and daughter look at each other and smile.

In this context, the father chooses the activity of the module as his main source of information. 

In the sequence of actions, he controls the alternation between his own and those of his daughter, deciding the most suitable moments for them.

This family constructs a context of silent experimentation. The actions of the father with regard to the machine seem to be aimed at demonstrating that the movement of the water does not change the final position of the ball. However, it’s impossible to tell if the meaning of these actions is known and shared by the girl.

Discussion

· The meaning of the module for the families partly depends on the construction of the situational context carried out by the family. The nature, choice and organization of actions shape the context which is spoken about. Regarding the module as a representation of the sea and waves is not the same as discovering the demonstration purpose behind the machine, or using it as an instrument for experimentation. 

· The parents have no experience in interpreting what the machines in the Museum are demonstrating so a great degree of improvisation is required of them. This does not prevent them from adopting a directive role which is evident in the control of the sequence and ordering of their own and their children’s actions.

· The directive role, common to the fathers, coexists with different types of participation on the part of the children. Guided participation (Rogoff 1990) in the activity of the families with relation to the module demonstrates that among the members of each family the search for a meaning is reciprocal. In spite of the fact that the children seem to accept that their fathers direct the activity, they themselves actively participate with their actions, questions and comments, which do not always coincide with the line taken by their fathers.

· One type of action which is no doubt highly relevant to the formation of the context by the family is the realization of reciprocal adjustments in the conversations between parents and children. The parents may say some things which encourage certain actions and others which inhibit them. This mechanism, which would be covered by Valsiner’s description of a “free movement zone” and a “promotion of action zone” (Valsine 1987) can be found to function both in almost silent action and in verbal communication.

· With regard to the co-construction of the meaning of the machine by the families, one assumption that we apply in the analysis of these microprocesses in the elaboration of meaning is that the asymmetry between parents and children influences the interaction and plays an important part in the creation of context. However, this asymmetry only conditions or prepares the context which is spoken and thought about, but is not so determinant in the final meaning adopted by all the participants.  The parent’s interpretation does not necessarily have to be the same as the children’s. There are families in which the children collaborate in silence with the action carried out by the parent, thus making it impossible to know if both parties share the same meaning.

· The learning which may potentially take place is limited to this context of activity, the restrictions and possibilities of which have been established by the participants through adjusting themselves to each other and doing it using the sources of knowledge that they provide each other with and which is provided by the module.
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Annex

Explanatory text fixed to the side of the exhibit

Waves

OBSERVE: how the waves seem to move towards the beach, where they break. But the ball that is “at the mercy of the waves” stays around a fixed point. Look at the sand on the floor of the tank: this does not move forward either, but drifts around certain points and tends to make curious shapes.

Press the button to produce waves

WHAT HAPPENS? The waves in the water are in fact waves of a different sort, like those of sound or the vibrations of a string. What travels from one side of the tank to another is not the matter itself (in this case the water) but energy, that is to say, the disturbance taking place within the matter. The disturbing energy in the waves of the sea is usually the wind, though here it is produced by a mechanical paddle and in the case of a violin by the bow.

The disturbances in a wave in the sea form circles the diameter of which -on the surface- is the height of the wave and which are smaller the deeper down they are. When the particles are on the crest of the wave, they advance in the direction in which the wave is travelling,  whereas when they are in the trough they move in the opposite direction (see diagram).   

The different positions of the particles as they follow their respective paths are what give the wave its shape at any particular moment. When the wave (the disturbance) approaches the beach and the water is shallower than the diameter of the circle, the wave cannot keep its shape and breaks.  
Relate this to

- "Transverse waves” and "longitudinal waves”.

- The "Mexican wave" that football fans make at matches.

- The surface of the sea and the appearance of the sand on the sea floor at the edge of a beach.
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