Valentin A B Küchle 
email: kuechlev@msu.edu
  
Shiv S Karunakaran 
  
Beliefs about learning attributed to recognized college mathematics instructors

Keywords: Beliefs, learning, teaching, college mathematics

The study of teachers' beliefs has a rich tradition [START_REF] Calderhead | Teachers: Beliefs and knowledge[END_REF], and several key categories of beliefs have been identified: teachers' beliefs about mathematics and the learning and teaching thereof [START_REF] Ernest | The impact of beliefs on the teaching of mathematics[END_REF]. Although the study of beliefs has largely focused on K-12 teachers, researchers have sought to extend this work to instructors of collegiate mathematics (e.g., [START_REF] Speer | Connecting beliefs and practices: A fine-grained analysis of a college mathematics teacher's collections of beliefs and their relationship to his instructional practices[END_REF]. Our study adds to this body of literature by focusing on a particular subset of college mathematics instructors, namely those who have been recognized with teaching awards. Although we do not equate winning a teaching award with teaching excellence, we note that recognized instructors are nominated by fellow colleagues and/or students, have had cause to reflect on their own teaching, and by winning the award have had their teaching explicitly commended by their department and college. Such an award adds weight to their voices in matters of teaching and makes them teaching role models. Thus, we seek to explore recognized instructors' beliefs about mathematics and the learning and teaching thereof.

Below, we present our study's preliminary findings from a series of interviews we conducted with recognized college mathematics instructors. We align with [START_REF] Ernest | The impact of beliefs on the teaching of mathematics[END_REF] conceptualization of beliefs and mirror his focus on beliefs about mathematics and the teaching and learning thereof. Furthermore, we espouse [START_REF] Speer | Issues of methods and theory in the study of mathematics teachers' professed and attributed beliefs[END_REF] view that researchers attribute beliefs to participants and concur that interviews alone do not do justice to our participants' beliefs. Thus, we see our interviews as forming the first step of a larger study including detailed classroom observations.

Method

At a large US institution, six mathematics instructors who had won at least one teaching award each were randomly chosen-from the set of thirteen mathematicians who had won a teaching award within the last five years-and individually interviewed for around one hour using a semistructured interview protocol. Two of the participants were non-PhD mathematicians, the other four held PhDs in mathematics. One of the non-PhD mathematicians was male (Aleph), the other female (Beth), whereas the four PhD mathematicians were all male (Gimel, Dalet, Waw, and Zayn).

All interviews were transcribed and coded with the help of MAXQDA, a qualitative data analysis software. A coding scheme was iteratively developed by the two authors with four top-level domains (Learning, Teaching, Mathematics, Miscellaneous) and several subcodes allowing for more nuanced coding. Separately from this coding scheme, declarative statements were highlighted.

Results

Thus far, we have identified three interesting findings. First, the interviews with the non-PhD and the PhD instructors took markedly different turns. For the non-PhD mathematicians, who had typically taught incoming undergraduate students, students' motivation was perhaps the most dominant issue. Both Aleph and Beth agreed that students require intrinsic motivation for true learning, which their students lacked. As a result, both had embraced efficiency in their teaching, for instance via course handouts containing most of the lectures' content. For the PhD mathematicians, motivation was hardly a topic of concern: They took intrinsic motivation for granted-perhaps because they were teaching mainly upper-division courses.

Second, the beliefs of the PhD mathematicians varied widely: Beliefs ranged from learning is solitary to learning is collaborative. Whereas Gimel believed that learning happened when one was working alone on a problem, Dalet took a more moderate approach and stated that learning could be both a solitary and a social activity. In opposition to Gimel's belief, Waw asserted that learning is social. The last PhD mathematician, Zayn, noted that he did not want to impose his own learning experiences onto others and that there are as many ways of learning as there are students. Thus, even among this small number of PhD mathematicians, beliefs varied widely, and no dominant view emerged.

Last, PhD mathematicians' own learning experiences aligned with how they spoke about their teaching. Gimel, Dalet, and Waw all taught in a way that reflected how they themselves had learned. Even Zayn, aware of the possible differences between his and his students' learning, realized during the interview: "[The course] is made in my image, now that I think about it. I went through all that trouble of saying I don't want them to learn the way I learned, but now that you're making me say it …" Thus, the PhD instructors' teaching mirrored their learning experiences.

Discussion

Our results lead us to ponder several issues. First, we wonder whether college mathematics is too broad a term. Perhaps a more fine-grained view that distinguishes between lower-and upperdivision courses might be beneficial for untangling college instructors' beliefs. Second, we note that instructors holding a wide variety of beliefs were able to win teaching awards at this institution. Lastly, the interview with Zayn demonstrated that one's teaching may be in-line with one's learning preferences even when one is aware of differences between one's own and others' learning experiences and wishes to be considerate of these differences.