Mary Barnes 

Department of Science and Mathematics Education, 
University of Melbourne, Parkville, Vic 3052 
maryb@netspace.net.au 

Paper presented at the Annual Conference of the 
Australian Association for Research in Education, 
Adelaide, 29 November - 3 December, 1998. 

Abstract 

This paper is a report of work-in-progress on the first stage of an ethnographic study of students' experiences of collaborative learning in secondary mathematics classrooms. One aim of the study was to investigate the interaction of student gender and the social construction of mathematical competence in collaborative learning contexts. Students working in small groups on investigative activities were observed and videotaped, and key informants interviewed. One approach to analysing student-student interactions was to identify the discourses circulating in the classroom and the subject positions taken up by the students. This helped to throw light on some of the ways in which power is exercised within small groups of students working independently of the teacher. 

Two classroom snapshots 

Snapshot 1: Collaborative investigation 

Students are scattered around the room in groups of three or four, boys and girls working together on a mathematical task designed to help them develop some of the introductory concepts of calculus. They have not been taught a particular method for solving this problem, but are drawing on their general knowledge of mathematics and problem-solving, as well as on recent classwork. 

The level of background noise is fairly high, as students discuss with one another within their groups, but the level of engagement with the task is also very high. Occasionally, the voice of one student or another stands out, as someone becomes excited about a new idea, or tries to emphasise a point in the discussion, but there is no pattern to this-both male and female voices can be heard speaking confidently, explaining and justifying their assertions. The teacher circulates around the groups, checking progress, and asking questions designed to help the students clarify the problem, and to focus on key aspects which may facilitate breakthroughs. At one point, she is heard to exclaim "Well done!" and students in other groups notice this and remark on it. 

The members of one group pause briefly, having reached a resolution of part of the problem, and look around the room. A boy calls out to a friend in a nearby group, "What ho, Stevo, have you got the equation?", and reports back to his colleagues "They haven't even found the equation yet!". 

After about twenty minutes, the teacher warns the class to get ready to present reports on their work. Five minutes later, discussion is stopped, and a girl is asked to come to the board and present her group's solution to the first part of the task. This is followed by some questions, both from the other students and from the teacher, which are answered with confidence. Two more students come out and repeat the process, explaining solutions to different parts of the task. When one reporter is unsure how to answer a question she has been asked, she looks towards her group, and one of them is able to help out. The solution to the final part produces considerable disagreement, and a heated whole-class discussion ensues. This continues even after the bell rings, indicating the end of the period, and also the end of the school day. The teacher brings the lesson to a close, promising to come back to this point the next day. Most students pack up their books and go, but a group of girls and boys remain behind for several minutes, still arguing, explaining, and writing or drawing on the blackboard as they attempt to justify their assertions. 

Snapshot 2: Teacher-led lesson 

Students enter a room in which the tables and chairs are arranged in four straight rows, facing the front. The boys all choose to sit in the front two rows, and the girls sit in the two rows at the back of the room. The teacher writes a list of questions on the board, and the students work on them silently while she moves around, answering questions and giving help. 

After about fifteen minutes, a student is asked to write his solution to the first question on the board, and the teacher then asks "What does that mean?". In the discussion that follows, the boys in the front row take a greater part than most of the other students. While others sit with their hands up, waiting to be called on to speak, the boys in front are so close to the teacher that she can easily hear everything they say, and they do not bother to raise their hands. It is easy for them to call out answers to questions, to make comments, or to ask questions of their own. When the teacher ignores them, and asks another student, their comments become louder. Occasionally, the class answer a question in almost in chorus, but the chorus is dominated by the voices of these boys. 

More questions are written on the board, and the class return to individual work. There is occasional quiet discussion between neighbours, but mostly the lesson progresses in silence. After a further period of discussion, again dominated by the boys at the front, the teacher summarises the conclusions they have reached, and writes some notes on the board for the students to copy into their books. 

A comparison of the two snapshots suggests that the use of collaborative inquiry approaches in mathematics teaching can do much to decrease the influence of dominant groups of male students on classroom interactions. In the whole-class context, it is easy for one group of students to exert an influence on classroom processes which is out of proportion to their numbers. In the context of the discourses about gender relations in the wider society, this influence may appear to completely natural and to require no correctional action. Yet such a situation may have serious long-term effects for the mathematical learning of other students. For example, domination of the classroom by one group of males may act to decrease the confidence of female students and less-assertive males. 

Where a collaborative inquiry approach was used in this classroom, there were still opportunities for dominant males to exercise power, but these appeared to be greatly reduced. The discourse of collaborative learning includes an emphasis on inclusiveness and on valuing different talents and skills. This has potential to help female students, and less assertive male students, position themselves in ways which are empowering for them, and allow them to exercise greater control over their own learning. Further analysis may reveal patterns in student interactions. It is hoped that this will make it possible to identify key features of collaborative learning environments which help to ensure effective group processes, and hence support all students in learning effectively, developing confidence in their mathematical competence, and increasing their enjoyment of mathematics. 

