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with two of my upper secondary classes in Northern Finland. We studied the basics of calculus, using an investigative approach and small group setting. The students worked in groups of three or four and they were allowed to choose their partners by themselves. It happened that almost all the groups consisted of girls or boys, only. In my research I am interested in how meanings connected to the concept of derivative developed in the small group interaction. Negotiation of meaning is mostly performed through speech. While writing the transcripts, I noticed that the linguistic interaction was somehow different in the groups of girls and in the groups of boys. The concept sociolinguistic subcultures (Maltz and Borker, 1982) seemed to explain what I saw. In this paper I am going to describe the styles of talking of the girls and the boys in the four small groups, in order to create a context for communication and negotiation of meanings. I am aware that studying gender differences is not unproblematic. The theory I am using is criticized by feminists and other researchers. The mere approach to look at gender differences has sometimes been harmful to women, or it has created difference where it doesn't exist. However, the gender of the partners was of certain importance to the students in my study. In my ethnographic approach I can not ignore it. 2. 
Theory 2.1. Different styles of communication Daniel Maltz and Ruth Borker (1982) write in their classic paper about male-female miscommunication. Based on a wide range of research they argue that American women and men have differences in their conceptions of friendly conversation, by which they mean talk in informal, familiar settings. Children learn the rules for friendly conversation from peers at the age of 5 to 15, the time when boys and girls interact socially mostly with members of their own sex. In their intimate and cooperative play in small groups or pairs, girls seem to develop friendships that involve closeness, equality, mutual commitment and loyalty. Maltz and Borker argue that girls learn to do three things with words: 1) to create and maintain relationships of closeness and equality 2) to criticize others in acceptable ways and 3) to interpret, accurately, the speech of other girls. In order to maintain relationships of equality and closeness girls need to learn to give support, to recognise the speech rights of others, to let others speak and acknowledge what they say. In activities they need to learn to create cooperation through speech. Girls also learn to criticize and argue with other girls without seeming overtly aggressive, without being thought to be “bossy” or “mean”. On the other hand, Maltz and Borker describe how boys play in larger, 
more hierarchically organized groups. Important is the relative status. Hierarchies fluctuate over time and over situation. The social world of boys is one of posturing and counter posturing. According to Maltz and Borker boys use speech in three major ways: 1) to assert one’s position of dominance, 2) to attract and maintain audience, and 3) to assert one when other speakers have the floor. Maltz and Borker argue that "American men and women come from different sociolinguistic subcultures, having learnt to do different things with words in a conversation". Their theory represents the so called "cultural" approach to gender differences in language (Tannen, 1993 a) according to which the difference between masculine and feminine speech communities is thought to be stylistic. There is no in advance preference for either style. But when both genders act according to their best understanding, there is a danger for miscommunication. The different cultures thesis is also promoted, for example, by the work of Deborah Tannen and Julia T. Wood (MacGeorge et. al., 2004). 2.2. The dominance approach From feminist perspectives Deborah Cameron (1996) argues that investigating gender differences always has a political dimension that should not be omitted. Our styles of talking and identities develop in patriarchal relations, which are present everywhere 
and all the time. Robin Lakoff's book Language and Woman's Place (1975) in its time awakened the interest in gender differences in language, and it represents the so called "dominance" approach. Lakoff describes typical features of “women’s language” in the America of her time. She argues that girls in America were taught to speak in a friendly way, to talk like ladies. They were socialised to believe that asserting themselves strongly isn’t nice or ladylike. At the same time, they were forced to talk as if they were lacking self confidence, and, as a consequence of this, they were not considered persons to be taken seriously. According to Tannen (1993 a) the "dominance" approach is most often associated with the work of Nancy Henley, Chreis Karmarae and Barrie Thorne. Tannen (1993 a) writes that dividing research on gender differences in language into two camps is unfortunate, "because like most bipolar representations, it belies the complexity of the issues and the subtlety of the scholars' research." She argues that "those who take a "cultural" view of gender differences do not deny the existence of dominance relations in general or the dominance of women by men, in particular. Likewise recognizing that men dominate women in our culture does not preclude the existence of patterns of communication that tend to typify women and men. What 
is needed ... is a better understanding of the complex relations between the cultural patterning of linguistic behaviour and that of gender relations." 2.3. About consequences of research on gender differences Cameron (1996) criticizes that traditionally the research on gender differences has strengthened conceptions about the inferiority of women. For example the greater circumference of the skulls of men has been interpreted to show women to be less intellectual then men. And it is not rare to hear comments that girls are not suitable for engineering, because their spatial "awareness" is not as good as that of boy ’s, or that girls will not make efficient leaders, because they lack aggressivity compared to boys. Researchers investigating gender differences should be aware that their results can be interpreted and used in ways that may be harmful or dangerous to women. The explanation that Maltz and Borker give to the different subcultures of women and men does not satisfy feminist researchers. According to Cameron (1996) we can ask: "Why do children play in unisex groups, and why is their play different in the way it is described? Doesn't the difference in children ’s play have anything to do with the idea that we constantly build an identity of dominance for men, and an identity of subordination for women, in our social interactions?" We can also ask 
how much the behaviour of adults is based on childhood socialization. Emphasizing the childhood experiences may deprive the agency of women. It may blind us from the idea that in social interaction the position of a person changes continuously, and that identity building is a process that has not ended. There are methodological problems when studying gender differences. According to MacGeorge et. al. (2004) studies on gender differences in communication can sometimes be criticized about exaggerating the difference between the genders. If the research design is such that the focus is on differences solely, and the research omits similarities or the size of the phenomenon, we may get a distorted picture. Thus we can say that research creates difference. Also focusing on a difference between two groups may inhibit us from seeing the variation inside the groups, which results in simplification of the phenomenon. 2.4. My approach and the research question When transcribing the discussion of the students in my four small groups I noticed that the interaction and talk was different in the groups of girls and in the groups of boys. Maltz and Borker's concept sociolinguistic subcultures seemed to describe well what I saw. I am going to use their theory as a tool for analysis. My interest is not in testing the Different Cultures Thesis (MacGeorge et. al., 2004) 
or in commenting the origins of the different cultures. What I intend to do is to create a context for the negotiation of meaning in the four small groups in my study. In line with Penelope Eckert (1993) I see that gender differences in norms of interaction in one kind of speech event might not apply in another, and that because of that "gender differences in interaction must be studied within the context of the situations in which they are observed, with an understanding of the significance of those situations to men and women in that cultural group." My conception of culture in this research is derived from ethnomethodology. Reflexivity is a fundamental idea in this perspective (Mehan & Wood 1975), it is considered a recurrent fact of everyday social life. People in the same culture possess tacit knowledge which helps them interpret different everyday situations, approximately in the same way, and act in these situations in a coherent way. Ethnomethodologists, however, criticise a determinist conception of culture. An important feature of reality is how people, through their everyday actions and in interaction with others, accomplish reality. Researchers in ethnomethodology are interested in the ways how people make their reality, how they create social order. Ethnomethodologists do not deny the culturally given: knowledge structures, norms and rules for 
example (Peräkylä 1990). But they emphasize the activity of people with respect to the dominant culture and rules. A situation sets the conditions for activity and activity grows out of the situation. At the same time the situation itself is accomplished through that same activity. Ethnomethodology theoretically offers an explanation for both the change in cultural activities and the reproduction of culture. My research question is: What kind of sociolinguistic subcultures the girls and boys expressed in the four small groups investigating mathematics, and how they did it? 2.5. Interpretation Deborah Tannen (1993 b) argues with sociolinguistics that the “true” intention or motive of any utterance cannot be determined from examination of linguistic form alone. The same linguistic means can be used for different, even opposite, purposes and can have different effects in different contexts. To interpret discussions we need to look at the language, the cultural and social context and the effects of what is said. Feminist epistemologies imply that there are no objective researchers (Ronkainen, 1999). One cannot separate what is known from the knower, and what is observed from the observer. Kincheloe (1991) calls for teacher researchers who let the subjectivity of the researcher enter the research act by “utilizing the human as instrument”. What is important, according 
to feminist researchers, is that the position of the knower and the status of the knowledge should be explicitly reflected. Anna Sfard (2001) has similar ideas about assessing what she calls effectiveness of communication: First we must always keep in mind that it is an interpretive concept: any assessment of communication is based on personal interpretations of the discourse. The speaker compares her intentions to the effects her statement had on an interlocutor; an observer -a passive participant-compares the intentions evoked in him by the different interlocutors he is watching and listening to. Different participants-and this includes the observer-may have differing opinions on the effectiveness of the same conversation. Thus, when it comes to the evaluation of communicative efforts, it is important to be explicit about whose perspective is being considered. (p. 49) 3. Empirical research This study is part of the Teachers as Researchers tradition (Kincheloe, 1991) and it has many ethnographic features. I have been teaching in the upper secondary school Lyseonpuiston lukio since 1995. Before the teaching experiment took place in the autumn 2001, arrangements were made to let me become acquainted with the students. I was the teacher in many of their courses, and I was the form teacher for one of the classes. My status as a teacher was very different 
from the status of the students. I felt, however, that learning mathematics was the area in my students’ lives that I naturally had access to because of my being their mathematics teacher. In my experiment the students (aged 16 – 17 years) studied limits and the concept of derivative using an investigative approach. One class had more structured questions and the other had questions as open as I dared to let them study with. My data for this paper includes lessons connected to the concept of derivative. The students worked in groups of three or four and they were allowed to choose their partners by themselves. Almost all the groups consisted of girls or boys only, which shows that in this context gender was an important factor for the students. For video recordings, I chose one group of girls and one group of boys from each class so that the groups were as similar as possible. I shall refer to the group of girls of the open approach as GO (Anni, Jenni and Veikko), group of girls of the structured approach GS (Heidi, Leena and Maaria) and groups BO (Juha, Mika, Pekka and Reijo) and BS (Matti, Oula and Tapani) correspondingly. Although there was one boy, Veikko, in the group GO the interaction of the students seemed originally to me rather girl -like. This paper is part of a broader study, where I shall investigate the interaction of the students and 
how meanings connected to the concept of derivative developed in the small group interaction. I have got video recordings of discussions of students in the four small groups, introductions and finishing of the lessons, learning diaries of all the students and pre and post tests as my data. The results reported here are obtained by analysing the videotaped discussions in the small groups when they were studying the concept of derivative. Because of the ethnographic nature of my research, I did not make hypotheses of the possible differences between girls and boys before working with the data. While writing the transcripts, I noticed the different styles of interaction in the groups of girls and boys. I also noticed that the girls in the group GS very often gave short laughs, which I interpreted as a sign of uncertainty. I decided to try to find out what kind of sociolinguistic subcultures could be seen in the interaction of the four small groups. I wanted to pay special attention to whether the girls and boys in the small groups expressed uncertainty and how they did it. The context where I discuss these questions is investigative school mathematics in small groups. First I classified the ways I thought the students expressed uncertainty. Then I systematically looked for these ways through my data. These results are reported in Partanen (2005). To approach the features 
of the subcultures more generally, I used the Maltz and Borker's theory and their summary of previous research. I also read other writers about gender and conversational interaction. I listed features that had previously been noticed to describe either females' or males' talk, and that also seemed to be alive in my data. I systematically analysed to what extent these features of talk were present in my data. Finally I conducted a simplified version of Anna Sfard's interactional analysis (Sfard, 2001), and draw flowcharts of the discussions of each group for one episode where they were asked to find the equation of the tangent to a curve at a particular x -value, without previous experience. In the flowchart there is a line for each utterance, and the speaker for the utterance is identified. Arrows from an utterance upwards to another utterance express that the latter is a response to the previous. Arrows downwards from an utterance express that the utterance invites a response. The episode of the group GO included 205 turns, the episode of GS 101 turns, the episode of BO 375 turns and the episode of BS 124 turns. I also analysed the same way one episode of 56 turns for the group GO, when the male member Veikko was absent. While analysing my data, I, no doubt, used my familiarity with the situations and students, and utilized my own ability to 
interpret discussions as a person accustomed to human interaction. In my research, it is the female mathematics teacher of the students, with an additional role as teacher researcher, who made the interpretations. The approach is close to the ethnographic and sociolinguistic approach (Eder, 1993). 4. Results In the following, I am going to introduce the reader with the four small groups in my study. My intent is to describe the interaction in each group by reporting those features of gendered linguistic behaviour that were especially typical of that group. I will also discuss each phenomenon in the other groups, and report all important exceptions. One has to remember that all the features of the talk of the students ’ where I could not see a clear difference between girls and boys, are excluded from the discussion. By emphasizing the gendered features of talk, and variations in it, I want to underline the specificity of the interactions in each group. Gender was one important factor when the students chose their partners, let it be visible in my analysis of interactions. 4.1. Group GS Maaria, Heidi and Leena 4.1.1. Proactive utterances and connectedness of discussion Pamela Fishman (1983) has investigated the supporting strategies of women in conversation. According to her women are more engaged in ensuring interaction than men, they do more of the skilful 
routine work involved in maintaining the flow of conversation. For example, women are more likely than men, to make utterances that demand or encourage responses from their fellow speakers. Anna Sfard (2001) calls this kind of utterances proactive. She classifies an utterance proactive even if there is no response to it. I, however, wanted to see how continuous the discussion was in each group, and counted an utterance proactive only if it actually received a response. The girls in the group GS were differentiating a polynomial function. The symbol f '(x) is used for the derivative function and D is an operator to show differentiating. Maaria is trying to find the derivative of the function and considers whether the symbol f '(x) is the same as the symbol D. Maaria: So well, is it then the same as the D -thing? Leena: [indistinct] (Heidi looks at Maaria's book, Leena and Heidi look a little astonished) Maaria: Because there is that big D. Heidi: (nods) Yes. So well (all laugh) Heidi: But here, isn't it that if you put it like this, then you can see that? That you put, put it now so that one third times three x squared now here. Maaria: Mm. Mm. Heidi: Can't I do it like this? (Maaria nods) Maaria: I got x squared plus x. The first two utterances of Maaria actually function like one question, which invites Heidi's positive response and most probably Leena's indistinct 
utterance. Then Heidi starts differentiating the function and asks support for her way of doing it. By this, she invites Maaria's positive minimal response. Heidi is not satisfied with this, and she asks again and invites a nod and an answer from Maaria. In the group GS 37 % of the utterances in the sample episode (101 utterances) were proactive. In the groups of boys the relative frequencies were 13 % (BS, total 124 utterances) and 16 % (BO, total 375 utterances). In the group GO the percentage was 16 % (total 205 utterances). But when I analysed an episode where the male member Veikko was absent, the relative frequency of proactive utterances was 27 % (total 56 utterances). This suggests that in my data in those groups, where all the members are females, the discussion is more continuous than in the other groups. This finding can be contrasted to the great number of interruptions in the discussions of the two groups of boys (chapter 4.3.1). I interpret the continuity of the discussions in the all female groups in my data, to show that the girls in my data encourage others to speak, and also acknowledge what the others say more than the boys. According to Maltz and Borker (1982) this is part of maintaining equal relationships and creating cooperation through speech. 4.1.2. Positive minimal response The third turn of Maaria in the previous 
extract can be interpreted to be an example of a positive minimal response. Scott DeLancey (2001) describes them as "the attention noise - the polite response to being told something, the sound of encouragement to a narrator, the sound that a listener makes periodically as feedback to the speaker". I counted as positive minimal response comments like "mm", "yes" and "exactly". The last word is a translation for the Finnish word "aivan", which in the talk of the students seemed to have the same function as the first two comments. I tried to avoid counting as positive minimal response comments which were clearly answers to questions. The case above is ambiguous. The end of Heidi's comment is a statement, but as a whole her turn is a question. When a turn had many types of sentences, I looked at the last sentence just before the response. I did not mind if the utterance continued after the positive minimal response, but I tried to see a pause between the minimal response and the rest of the statement. According to Hirschman (1973) women show a greater tendency to make use of positive minimal responses than men. This is also true in the talk of the students in my data. In 20 % of all the turns in the group GS there was a minimal positive response. It was Maaria who had the greatest frequency in this. According to my observations she had a 
positive and supportive role in the group and she was mathematically the most successful of the girls in the group. Leena in this group had a low frequency in positive minimal responses compared to the other girls. In the group GO 13 % of the utterances included a positive minimal response. Anni gave twice as many of them as Jenni and Veikko. If we remember that Jenni spoke very little, we can see that this was typical especially for the girls in this group. The relative frequencies of utterances with positive minimal response in the groups of boys were 7 % for the group BS and 8 % for the group BO. Mika in the group BO had similar role as Maaria, and he also had a high frequency in positive minimal response compared to that of the other boys. Maltz and Borker (1982) suggest that the use of positive minimal response may have different meanings for men and women in America of their time. They hypothesize that for women it was showing that they are listening what the other person is saying and that for men it had a stronger element of agreeing. I interpret in line with Maltz and Borker that the use of positive minimal response in the groups of girls shows that the girls were acknowledging what the others had said. 4.1.3. Hedges In linguistics, modality means that a sentence, in addition to the content of the proposition, always conveys information 
about the relationship of the speaker to the content (Häkkinen, 1998). Through suitable sentence structure, mood, tense, negation or vocabulary people express beliefs and attitudes or distance themselves from the propositions they make. Epistemic modality enables the speaker to indicate her or his commitment to the truth of a proposition (Rowland, 2000). Hedges are a class of words and phrases which turned out to be central in Rowland’s study on vague aspects of mathematics talk. He divides them according to a taxonomy developed by E.F. Prince et al (1982). Markers such as ‘I think’, ‘probably’ and ‘maybe’ are called Plausibility Shields. They implicate a belief to be discussed as well as some doubt that it will be fulfilled by events, or stand up to evidential scrutiny. Among the other types of hedges are the Adaptors, which are a category of Approximators. Phrases like ‘a little bit’, ‘somewhat’ and ‘sort of’ are used to attach vagueness to nouns, verbs or adjectives associated with class membership. Rowland reports that in his study, in which primary school children were asked to make mathematical predictions and generalizations, when the pupils hedged it was more often than not in order to implicate uncertainty of one kind or another. Maaria in the group GS made extensive use of Plausibility Shields and Adaptors. 4.4 % of the 
utterances in the group included her hedges. Finnish words like “varmaan”, “kai”, “luultavasti” and “vissiin” meaning something like “sure”, “I guess.”, “probably” and “I think” were frequent in her talk. Maaria: Kai se piti vissiin jakaa silleen jotenki. All the three Finnish words underlined, are normally interpreted to express hesitating. The other girls in the group GS used hedges to some extent. The total proportion of hedges in all the utterances of this group was 5.8 %. Sanna in the group GO talked very little. In that light the frequency of her Shield -like expressions was great. 0.9 % of the utterances of the group and 5.7 % of her own utterances included her hedges. She supported Anni, but with uncertainty by expressions like “Obviously.”, “Perhaps it is good like this.”, “Shouldn´t we?” and “I suppose so.” Anni and Veikko in the same group hedged as much in frequency as Jenni. The total proportion of hedges in this group was 2.8 %, in the group BO it was 2.0 % and in the group BS 1.3 %. Lakoff (1975) suggests that women’s speech in general (in the America of that time) seemed to contain more hedges than the speech of men. Two boys, in addition to Veikko, did more hedging than the rest of the boys. In the group BS 0.8 % of the utterances included Oula's hedges and in the group BO 0.9 % of the utterances were Mika's hedges. Oula and 
Mika were the most active boys in their groups. Maaria was mathematically the most successful girl in her group. I think that by using hedges she avoided giving an impression of mathematical authority, and thus maintained equal relationships in the group. On the other hand using hedges can also be interpreted as an expression of uncertainty. 4.1.4. Short laughs Girls in the group GS very often gave short laughs, when the content of their speech or the context conveyed the possibility of them feeling uncertain (Partanen, 2005). The proportion of such laughs to the total number of turns was 5.7 % for Maaria, 4.8 % for Heidi and 4.2 % for Leena. In addition to the girls in this group Anni in the group GO and the male member Veikko of the same group often laughed a bit in situations where one might possibly feel uncertain. The proportions for the students in the group GO were 4.6 % for Anni, 1.4 % for Jenni and 2.6 % for Veikko. The proportions for the other boys varied from 0.07 % to 0.9 %. Investigating mathematics may sometimes raise threatening situations for students. They have no clear understanding of the topic, it is their task to discover important ideas. The short laughs can be interpreted to show uncertainty. On the other hand laughing together may be releasing tension and supporting the others: We are together in this. 4.2. Group GO 
Anni, Jenni and Veikko 4.2.1. Propositions as questions and statements Robin Lakoff (1975) describes typical features of “women’s language” in the America of her time. Among other things, she mentions that women spoke with question intonation where one might expect declaratives. In Finnish, question intonation is not used to change a statement into a question, like in English. But the students in my data used questions and conditional sentences in a meaning very similar to that. Rowland (2000, p. 126) reports that question intonation was used in his data to hedge statements. Changing a statement to a question can work like Shields. I picked from my data all the propositions which were meant to enhance the development of the mathematical discussion, or to organize the work of the group. I classified them into three categories: statements, questions and conditional sentences. I counted orders as statements, and there were few propositions that did not fit any of these categories. The students could be divided into three groups according to their way of expressing propositions: 1) those, who mainly asked questions and also used conditional sentences, but stated little, 2) those, who stated in approximately half of the cases and also used the other forms, and 3) those, who mainly stated and made only sometimes use of the other forms. In the group 
GO the girls Anni and Jenni belong to the first group, and the male member Veikko to the second group, though very close to the first group. One feature of the interaction in this group was that a lot of propositions were made in question form. The group were calculating gradients of secants for different intervals in a time-distance graph starting from x = 1 by making the time interval longer and longer. Anni made a suggestion: Anni: Should we put a little smaller intervals, or should we try in a way with integers? Her idea of making the intervals shorter was not noticed by the others, maybe because it was not expressed very forcefully. After I had discussed with the group and advised them to make the intervals shorter instead of longer, the students began to do so. This made sense to Anni, and, after a while, she again proposed as a question that they should find the limit, an idea which was not taken up either. What is striking is that a great number of suggestions in a question form were made in the latter half of the recordings by the male member, Veikko, in the group GO. There is evidence in my data that this is connected to his loosing his authority in the group. In the first few episodes of the data, Veikko was the leader of the group. 31 % of his propositions were expressed as questions and 56 % as statements. He had to be absent for a few lessons 
due to a minor operation. When he returned the girls did not let themselves to be led by him as easily as before, and the latter part of the data is characterised by a sensitive rivalry between Veikko and Anni. From then on he made propositions as questions in a great extent (32 % of his propositions as statements and 54 % as questions), although every now and then the old Veikko was also there. The girls in the group GS all belong to the second group, they asked questions and made propositions using conditional statements in half of the cases. Three boys in the group BO stated their propositions in a great extent, thus belonging to the group 3, and one boy was in group 2. Two boys in the group BS stated much, and one boy was in group 2. It is also interesting to note that those boys who had the greatest proportions in making suggestions as questions were among the three least successful boys: Tapani in the group BS and Reijo in the group BO. I interpret making suggestions in question form and using conditional sentences as giving space to others to express their ideas. It is recognising the speech rights of them. On the other hand, if we take into consideration that research has shown Finnish girls to be less confident in mathematics than Finnish boys (Soro, 2002), and if we look at the exceptions among the boys in my data, it can also be seen to 
show uncertainty of some kind. 4.2.2. Tag questions and denial of statements Related to propositions in question form is the way in which the girls in my data asked support for their suggestions by asking a question afterwards. This can be compared with what Robin Lakoff (1975, p.15) defines to be a tag question ("It's hot, isn't it?"), which in English is midway between an outright statement and a yes-no question. It is less assertive than the former, but more confident than the latter. Anni: v is s divided by t. Do we get it like that? Anni explained how to find the average velocity. By a question following her statement, she asked the others to confirm her method. Lakoff explains the standard use of tag-questions: “A tag being intermediate between a statement and a question is used when the speaker is stating a claim, but lacks full confidence in the truth of the claim”. This is what also Plausibility Shields are used for. Lakoff suggests that the usage of tag questions was especially a feature of “women’s language” in the American English of that time. Anni in the group GO used tags 6 times. In addition to her all the girls in the group GS used tag questions: Maaria 7 times, Heidi 5 times and Leena 3 times. Tag questions were much rarer in the groups of boys. It happened sometimes in my data that girls totally denied their statements or suggestions. I did not 
see this happen among the boys. Anni in the open group of girls did so 6 times. All the other girls, except Jenni from the group GO, did so sometimes: Maaria and Heidi once and Leena twice. Anni, Jenni and Veikko were discussing the meaning of the gradient of a secant in a time-distance graph. Veikko: Now what did that gradient of secant mean? (looks at Anni triumphantly) So the time and [indistinct]. Anni: (doesn´t notice the expression of Ville) I wonder if it is like something average? ... I don´t know. Saying “I don’t know” after her suggestion didn’t mean that Anni cancelled what she just said. This can be seen from the fact that she continued with her idea until Veikko interrupted her and directed the discussion in his way. For me, Anni's sentence gives an impression that she lacked confidence in constructing mathematical knowledge in this situation. Oula from the group BS and Juha from the group BO had utterances somewhat similar to those of Anni, twice and three times. But they expressed their uncertainty in a realistic way like “Maybe.” or “I am not quite sure.” Although the frequencies of tag questions and denials of statements are small, the phenomenon becomes bigger because the use of them occurred in the same groups. They also add to the other features, like propositions as questions, in giving a similar impression. 4.3. Group BO 
Mika, Reijo, Juha and Pekka 4.3.1. Overlapping and interruption Interruption in discussions has widely been interpreted as a sign of dominance (Tannen, 1993b). Most often cited is West and Zimmerman's (1983) finding that men dominate women by interrupting in conversation. Deborah James and Sandra Clarke (1993) reviewed research on gender and interruption, and did not find a clear pattern of males interrupting females. Interesting is their discovery that in all -female and all-male conversations there were more interruptions in all-female groups. Tannen (1993b) comments on the finding: "Though initially surprising, this finding reinforces the need to distinguish linguistic strategies by their interactional purpose." She calls for the need to distinguish between, firstly talking along with another to show enthusiastic participation in the conversation and, secondly interruption. Markku Hannula (2005) describes how sometimes, in mathematical problem solving, moments of cognitive intimacy take place. They are characterized by the way other student frequently continues or completes what the other has said. At times the students may even speak in unison. In this research I call overlapping, if another person starts talking when the previous speaker has not yet finished her sentence. If the content of the new utterance is not closely connected to the content 
of the previous utterance, I see the utterance as interruption. I picked from my data all the utterances that indicated overlapping and that could be interpreted to be interruptions. The boys in the group BO were asked to use a time-temperature graph to find, with the accuracy of 0.1 hours, when the temperature was increasing most rapidly and what the greatest rate of change was. Mika: (reads from the assignment) What is that greatest value? Well, that's then two point five Celsius per hour. Pekka: (writes) Two point five Juha: Where did, how did you draw the tangent? Mika: What? Where? Juha: (in English) One point five? Mika: Yes. Because I put, I first put Juha: Are you sure, that it is in a way Reijo: It is the answer. Mika: It is. That Juha's first turn starts where the previous utterance ends indicates in my transcripts overlapping. Because he started talking about a different thing, I interpreted this as an interruption. In his third turn Juha asks for a reason for the method, but at the same time stops Mika from giving an explanation. Reijo is the only person who knows that this time the answers can be found in the assignment sheet. He is eager to show his knowledge to the others and inhibits Juha from finishing his sentence. 9.4 % of the utterances of the group BO included this kind of interruptions. The corresponding relative frequencies were 8.6 % for 
BS, 4.9 % for GS and 4.0 % for the group GO. When Anni and Jenni in the group GO worked together without Veikko, there was only one utterance that could be interpreted as interruption. The boys in the group BO talked the most. Their total number of utterances exceeded by one third the number of utterances in the group BS and by more than hundred per cent the total number of utterances in the group GS. So high number of interruptions was a typical feature of the talk in the group BO and also in the group BS. There were most often four boys taking part to the conversations in the group BO. Sometimes they were discussing in pairs, which caused the feeling of interruption at the level of the whole group. Sometimes it seemed that they all just wanted to be voicing something continuously. Interruptions can be seen as an expression of the greater tendency of boys to assert themselves when other speakers have the floor (Maltz and Borker, 1982). Findings of Lindroos (1997) and Staberg (1994) support the view that boys are more assertive than girls in classroom discussions in Scandinavian cultures. This can be seen as domination. Tannen (1993b, p.176) emphasizes that if a speaker repeatedly overlaps and another repeatedly gives away, the resulting communication is asymmetrical, and then the effect is domination. But on the other hand 
the very engagement in a symmetrical struggle for the floor can also be experienced as creating rapport. The boys in the group BO knew each other well, mostly they were friends and two of them were brothers. Juha contributed by 3.2 %, Mika by 2.6 %, Pekka by 0.7 % and Reijo by 2.3 % to the total 9.4 % of utterances that included an interruption. Pekka was absent during few of the episodes. In the group BS Oula contributed by 2.4 %, Matti by 2.6 % and Tapani by 3.7 % to the total 8.6 % of utterances with interruption. Tapani's great contribution might be due to the fact that very often he could not follow the mathematical discussion in the group and he had to ask what the other boys were doing. It seems that all the boys, except Pekka, participated in the phenomenon symmetrically. I am tempted to see the greater number of interruptions in the all male groups in my data the style of boys to maintain friendships, rather than domination. 4.3.2. Dispute and boasting The interaction in the group BO was also characterized by disputes and boasting, especially between Juha and Mika. The boys had argued even in their free time about how to use the formulae of squares of binomials for a square of a difference. This came up at different moments in the data. Juha: I can come to your place for the weekend to dispute about the thing. Mika: Yeah, 
let's finish the dispute Juhai: Let's dispute, let's dispute, for the hell's sake. Mika: The guy, you know what he claims, that minus one is one. Reijo: We know, we know, it's not. Mm, mm. Juha: Listen you guy, listen to me. Let's take the camera with us (nods to the video camera). Let's film it (laughs). The teacher gets some material how two meatheads dispute about mathematics. Tomi: Two meatheads? One meathead against one guru. (Juha and Reijo laugh). I my data there were no disputes or boasting in the groups of girls. In the group BS few short episodes could be classified as boasting. But in this group Oula and Matti were often teasing Tapani in a way that reminded me of the disputes in the group BO. Tapani arrives late in the lesson. The other boys accuse him of shirking. Tapani makes a counterattack. Tapani: And you have not succeeded to do anything. How can that be? Matti: We were waiting for you, that you'll solve the problem for us. Tapani: OK. I'll solve it for you. I'll try to solve it. Let me first write it down. Then Oula, Matti and Tapani together solve the problem. Matti knew very well that Tapani was mathematically the least successful of the students in the group. I interpret his request to Tapani to solve the problem as teasing. The extract shows one of Tapani's interesting strategies to save his face in the interaction of the group. He 
pretends seriously to start to solve the problem for the other boys. Sometimes, when Tapani had made a mistake, he could turn the events opposite, by claiming that he had said what the others actually had said. He could also support with confident voice ideas of Oula, the most able boy in the group, again pretending to be more knowledgeable in mathematics that he actually was. This all was done with a twinkle of humour in his eye. I see that the disputes in the group BO and teasing Tapani in the group BS exemplify the processes of posturing and counter posturing that Maltz and Borker (1982) refer to. Deborah Tannen (1993b, p.180) describes how in different contexts fights, teasing and mock attacks have be seen as initiating and strengthening friendships among boys of different ages. The disputes and teasing in my data may be seen as asserting one's position of dominance (Maltz and Borker, 1982). But at least as much they are what Tannen describes. 4.4. Group BS Oula, Matti and Tapani 4.4.1. Propositions as statements According to Fishman (1983) men tend to make more direct declarations of fact or opinion than do women, including suggestions. I have already discussed the tendency of the girls in my data to use questions and conditional sentences to do propositions concerning the development of the mathematical discussion, or 
organizing the group work. For the boys the situation is different. In the group BS Oula expressed 84 % of his propositions as statements and Matti did so in 78 % of the cases. The two boys belong to the third group of students, when classification is done on the basis of the nature of their propositions. Tapani did 50 % of his suggestions as statements and 50 % as questions. In the group BO three boys stated their propositions in a great extent, Juha 71 %, Mika 73 % and Pekka 58 %. Only Reijo in this group belongs to the second group. He made questions in 60 % of his propositions and stated in 40 % of the cases. The most successful and most active boys in the group BS were Oula and Matti and in the group BO were Juha and Mika. So making propositions as statements, and also as orders, was typical of these two groups. Oula, Matti and Tapani were investigating how to find the instantaneous velocity of a car at one second from start by using average velocities in a smaller and smaller intervals. Matti: Did you calculate that? (points a table on the page) Why [indistinct]? Oula: But you can see the number is approaches. It approaches two. (Tapani bends to see what the boys are talking about.) Oula expresses the new idea as a statement sounding rather confident, even suggesting it to be obvious. The differences in ability were big in this 
group. Very often it was Oula who answered the questions, and the others tried to keep pace in his thinking. Matti succeeded a little better than Tapani in the task. It is interesting to note that although the most successful boys in the data expressed a great proportion of their propositions as statements, the most successful girls used questions and conditional sentences as much, or more, than the least successful boys. I interpret that by making propositions as statements the successful boys in my data expressed their mathematical authority and leadership in the groups. This is in a way what Maltz and Borker (1982) call asserting one's position of dominance. This way of expressing one's ideas gives an impression of self -confidence. The next two features of boys' talk are discussed here although they were slightly more common in the group BO than in the group BS. 4.4.2. Commands and orders Richard Savin-Williams (1976) examined dominance patterns among boys in a summer camp. He used the following speech interactions as measures of dominance: 1) Giving verbal commands or orders, 2) name calling and other forms of ridicule, 3) verbal threats or boasts of authority, 4) refusals to obey orders and 5) winning a verbal argument. In the discussions of the boys in my data it was approximately twice as common to hear orders and commands, than 
in the groups of girls. The relative frequencies in each group were: 3.8 % in BS, 4.3 % in BO, 2.0 % GS and 1.7 % in GO. The commands and orders were expressed symmetrically. The boys used some very strongly expressed commands like "Shut up!" which I did not see in the discussions of the girls. Again one has to remember the possibly dual nature of this kind of linguistic behaviour. It may be expressing dominance, but it also may be the style of boys to create and maintain friendships. It may, of course, be both of these at the same time. 4.4.3. Name calling, jeering and mocking In the groups of boys there were more than five times as much name calling, jeering and mocking towards the other members of the group. In the group BS 2.4 % of the utterances included this kind of verbal behaviour. Oula and Matti did it twice as often as Tapani. The corresponding relative frequencies in the other groups were 2.7 % in BO, 0.5 % in GO and 0.3 % in GS. Juha from the group BO had the greatest frequency and proportion of all the students in my data in this kind of behaviour. Sometimes he even recognised that he had been mean towards the other members of the group. It should be noted that in the groups of girls this kind of behaviour was sometimes directed to the girl herself or to her group, which happened only once in the group BS and twice 
in the group BO. 5. Discussion The gendered features of the talk of the girls and boys investigating mathematics in my data fit with Maltz and Borker's theory (1982). Through their talk, the girls encouraged others to speak and acknowledged what the others said, more than the boys. Maltz and Borker see this as part of maintaining equal relationships and creating cooperation through speech. Many of the girls used different strategies to hedge what they said. This can be seen as trying to avoid giving the impression of mathematical authority and also recognizing the speech rights of others, which both contribute to building relationships of equality. Whether the girls really did listen the messages of others in an equal manner is not clear on the basis of my analysis. I have merely described the style of their talking. The boys in my data were very often in the process of posturing and counter posturing, that Maltz and Borker refer to. They had disputes, boasting, name calling, jeering and mocking, and they gave more orders to each other than the girls. They can be interpreted having been more assertive than the girls. Although this way of talking of the boys can be seen as domination, as Savin -Williams (1976) does, I want to emphasize with Tannen (1993b, p.180), that boys also initiate and strengthen friendships through that kind of behaviour. It can not 
always be seen as mere domination. Instead, I saw as domination the way the most successful boys in my data did propositions as direct statements and orders. The way they talked conveyed mathematical authority and leadership, with no expectation that the others might have different ideas or wanted to express them. Through their talk the girls and boys in my data established that it is not feminine, but masculine, to know mathematics and be confident in it. The way the girls talked is easily interpreted conveying lack of self confidence, and the way the successful boys expressed mathematical authority speaks for confidence in the domain. In line with Robin Lakoff (1975) I am asking: does it follow from this that girls are not taken seriously as knowers of mathematics? I am a teacher who wants to promote and support girls' studies in mathematics and I find it difficult to cope with the claim that teachers have different expectations for boys and girls and treat them in different ways. Do I give more challenge to boys? Do I demand less of girls and trust their ability less than that of boys? There must be unconscious cultural behaviour that I am no aware of. But what I know is that I tend to treat in a different way, students who, I see expressing anxiousness and uncertainty than students who seem to be sure and confident with mathematics. The former I try 
to convince that mathematics is not that difficult and the latter I urge to develop their thinking. Walkerdine (1989) has shown that teachers do make judgements about their pupils' mathematical potential which is influenced by their observations about the pupils' level of confidence. I want to emphasize that the girls' ways of expressing themselves are by no means deficiencies. Aren’t giving space to others to express their ideas, cooperation, supportiveness and equal relations important, desirable qualities in small group interaction? In addition Rowland (2000) describes The Zone of Conjectural Neutrality to be a space between what we believe and what we are willing to assert. The forms of linguistic shielding have the effect of reifying the ZCN and locating the conjecture in it, thus distancing the speaker from the assertion that she makes. That way testing of conjectures happens more on a cognitive level than on affective level. Because of their way of talking, girls may be better equipped, than boys, with linguistic tools for studying in an investigative way. They have the means of expressing tentative ideas to be discussed. 6. References Cameron, D.: 1996, Sukupuoli ja kieli, Feminismi ja kielentutkimus, Vastapaino, Tampere. (Original book: Feminism & Linguistic Theory, Macmillan, 1985 and 1992.) Delancey, S.: 2001, ´The mirative and evidentality, 
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