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Abstract This article is based on one of the several case studies of recent graduates of a

teacher education programme that is founded upon inquiry-based, field-oriented and

learner-focussed principles and practices and that is centrally concerned with shaping

teachers who can enact strong inquiry-based practices in Kindergarten to Grade

12 classrooms. The analysis draws on interviews with one graduate, and on video data

collected in his multi-aged Grade 1/2 classroom, to explore some of the ways in which this

new teacher enacted inquiry-based teaching approaches in his first year of teaching and to

consider his capacity to communicate his understanding of inquiry. This article presents

implications for beginning teachers’ collaborative practices, for the assessment of new

teachers and for practices in preservice teacher education.

Keywords Inquiry-based learning and teaching � Beginning teachers �
Communicating beliefs

Introduction

Research shows that teachers’ pedagogical beliefs do not necessarily match their classroom

practices (e.g. Herbel-Eisenmann et al. 2006; Raymond 1997). In this literature, it is most

commonly reported that beginning teachers’ classroom practice lags behind (in terms of

sophistication) their espoused beliefs and their ability to describe good practice (Barrett

et al. 2002; Britzman 1991; Raymond 1997), and that what teachers learn in mainstream

teacher education, and from educational research, does not transfer to the classroom setting

(Kennedy 1997; Lampert and Ball 1998; Wilson and Goldenberg 1998); in other words,

that beginning teachers can ‘talk the talk’ before they can ‘walk the walk’. Whitehead

(1929) would refer to such beginning teachers as having ‘inert’ knowledge—they can talk
about an idea or construct, but it does not guide their action in new settings. In contrast,
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in this article, I develop the argument that, in particular forms of teacher education (such as

the inquiry-based programme in which the teacher described in this article participated), it

may be the case that teachers learn to ‘walk the walk’ of inquiry-based teaching and

learning before they develop a sophisticated ability to ‘talk the talk’. This article is based

on one of several case studies of recent graduates of our teacher education programme—a

programme that is founded upon inquiry-based, field-oriented and learner-focussed prin-

ciples and practices and that is centrally concerned with shaping teachers who can enact

strong inquiry-based practices in Kindergarten to Grade 12 classrooms. The analysis

reported here draws on interviews with one graduate (Daniel1), and on video data collected

in his multi-aged Grade 1/2 classroom, to explore some of the ways in which this beginning

teacher2 enacted inquiry-based teaching approaches that he had learned about in his teacher

preparation programme in his first year of teaching and to consider his capacity to com-

municate his understanding of inquiry.

Theoretical framework—a phronetic approach to teaching and learning

Despite the extensive efforts of preservice teacher education (Darling-Hammond and

Bransford 2005), technical modes of teaching, which valorise prediction, measurement and

control in the classroom, still dominate K-12 education in North America. In the area of

mathematics instruction, for example, research conducted in the United States by Jacobs

et al. (2006) and others (e.g. Hiebert and Stigler 2000) has shown that current teaching

approaches are more like the kind of traditional teaching reported for most of the past

century (Cuban 1993) than the kind of teaching promoted by mathematics educators and

mathematics education leadership organisations such as the National Council of Teachers

of Mathematics (e.g. NCTM 2000). Despite this gloomy portrait, and as Watzke (2007)

indicates, many researchers have proposed that teachers undergo positive developmental

changes as they gain classroom experience. Many such developmental theories draw on

Fuller’s (1969) ‘concerns theory’, which posits three developmental stages: first, a concern

for self (such as concerns for receiving good evaluations from administrators, and

acceptance by colleagues); secondly, a concern about the task of teaching (such as worries

about instructional methods and perceived deterrents to the delivery of curriculum, etc.);

and thirdly, concern for impact (such as concerns for guiding, challenging and meeting the

needs of diverse students). Fuller proposed that these concerns follow a hierarchical pat-

tern, with teachers advancing through the three stages as they gain experience. Whilst some

studies confirmed this assumption, Watzke (2007) noted that multiple beginning teacher

studies, including his own, have rejected this chronology and instead have consistently

identified the prevalence of beginning teachers’ concerns for impact. Such research, whilst

it may confirm that the new generation of beginning teachers are primarily concerned about

student learning and are capable of complex and student-oriented thinking (Burn et al.

2000), does not provide evidence that such articulated beliefs and concerns are actually

reflected in the beginning teachers’ classroom practices. This article presents one example

of a beginning teacher enacting teaching practices inspired by a philosophy—phronesis—

that explicitly rejects a technical perspective on teaching.

1 All the names (beginning teacher and school students) used in this article are pseudonyms.
2 As the research reported here spanned a period of time covering the participant’s experiences in preservice
teacher education and in his first year of teaching, I use the term ‘prospective teacher’ to refer to the
experiences of the participant during his preservice teacher preparation programme, and the term ‘beginning
teacher’ to refer to his experiences in a school classroom as a full-fledged teacher.
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As Coulter and Wiens (2002) note, phronesis does not easily translate into English, but a

common translation, and one adopted by the teacher education programme in which the

beginning teacher featured in this writing participated, is practical wisdom. Phronesis is a

particular kind of knowledge—one oriented to action, and specifically ethical action, action

oriented to the good (Lund et al. 2006; Coulter and Wiens 2002; Ricoeur 1992; Wall

2003). Phronesis, or practical wisdom, in its various forms, is now emerging as an

important re-orientation for practice across disciplines (Sullivan and Rosin 2008). Whilst

the various enactments of phronesis in practice differ somewhat in their emphases, they

each contrast sharply with the dominant technical rationalist approach to teaching.

As Dunne (2005) notes, a technical approach to teaching is one that

seeks to extract from [practice] a rational core that can be made transparent and

replicable. Typically, this entails disembedding the knowledge implicit in the skilful

performance of the characteristic tasks of the practice from the immediacy and idi-

osyncrasy of the particular situations in which it is deployed, and from the background

of experience and character in the practitioners in whom it resides. Through this

disembedding, it is supposed that what is essential in the knowledge and skill can be

abstracted for encapsulation in explicit, generalisable formulae, procedures, or

rules—which can in turn be applied to the various situations and circumstances that

arise in the practice, so as to meet the problems they present (p. 375).

Conceptions of teaching grounded in Aristotle’s notion of phronesis instead emphasise

the importance of judgment in context. Hence, in a phronetic frame, less emphasis is

placed on the applying of generalised knowledge (such as knowledge of efficient routines

for pacing lessons) and more on the ability to bring general and particular—theory and

practice—‘into illuminating connection with each other’ (Dunne 2005, p. 376). ‘This

requires perceptiveness in [the] reading of particular situations as much as flexibility

in…‘possessing’ and ‘applying’ the general knowledge’ (p. 376).

Flyvbjerg (2001) also notes that phronesis is oriented towards praxis or thoughtful

action, and adds that phronesis concerns itself with addressing three fundamental ques-

tions—Where are we going? Is this desirable? What should be done (in other words, what

is best to do for these students, in this context, with this subject matter, etc.)? These are

questions that reverberated throughout the academic spaces in which the teachers in this

study dwelt during their teacher education programme. The theme of striving for the good

in practice runs as an undercurrent to the programme, and hence becomes an imperative for

many of the graduates as they begin teaching.3 In addition, Ricoeur’s (1992) formulation of

ethical intention as aiming at the good life with and for others in just institutions guides the

actions of the teacher educators responsible for leading the programme and formulating its

curriculum (Lund et al. 2006). The programme embraces phronesis, ‘and in doing so

attempts to prepare teachers [who] can dwell within the rough ground of experience,

appreciate its complexity and deep interpretability, and respond ethically’ (Phelan 2005a,

p. 62). In other words, the programme attempts to develop a capacity for discernment
(Dunne and Pendlebury 2002). ‘Discernment speaks to a teacher’s capacity to see the

significance of a situation, to imagine various possibilities for action and to judge ethically

3 Continuing longitudinal research with Daniel and the other graduates is revealing that despite challenging
contexts in which these graduates have been called upon to practice in their beginning years and despite
sometimes implicit and/or explicit rejection of their ideas by more experienced colleagues around them in
the schools, their frame of reference for judging how to act in relation to their students has continued to be
the phronetic philosophy of the programme. Publications detailing these findings are currently in process.

Learning to teach mathematics through inquiry 245

123



how one ought to act on any given occasion’ (Phelan 2005a, p. 62). A sense of ethical

purpose is, then, central to the work of teaching (and teacher education), and this imper-

ative is taken seriously in the programme.

Given these philosophical underpinnings, a phronetic approach to teaching therefore

calls forth from practitioners a set of capacities and practices that differ strongly from those

valued within a technical rationalist frame. This cluster of practices is commonly referred

to as an inquiry-based approach.

Inquiry-based practice

Inquiry-based practice, in various guises and with multiple descriptors, is emerging as a

popular approach to teaching and learning in many fields, particularly those in professional

domains (see e.g. Hayes 2002; Phelan 2005b; Plowright and Watkins 2004; Shore et al.

2008). Many of the practices now clustered within the term inquiry-based have a basis

in Dewey’s philosophy of learning, and, in the field of mathematics education, can be

traced through the constructivist movement and are reflected in the ‘reform’ movement

spearheaded in North America by the US-based National Council of Teachers of Mathe-

matics (NCTM 2000). Inquiry-based practice is a slippery concept, and it is variously

interpreted and represented in the literature (Aulls and Shore 2008). As Hayes (2002)

notes, inquiry is often conflated or used interchangeably with other terms that describe

similar teaching practices, such as hands-on learning, generative teaching, and construc-

tivist practice.

Advice for teachers attempting to enact inquiry-based practices is now beginning to

proliferate and here, also, definitions of inquiry are quite disparate. A publication produced

for Alberta teachers by Alberta Learning draws on the work of the Galileo Educational

Network, an educational organisation based at the University of Calgary, to define inquiry

as ‘the dynamic process of being open to wonder and puzzlements and coming to know and

understand the world’ (Alberta Learning 2004, p. 1). The document further suggests that

‘inquiry-based learning is a process where students are involved in their learning, for-

mulate questions, investigate widely and then build new understandings, meanings and

knowledge’ (p. 1). Elsewhere, inquiry-based practice is recognised as ‘inquiry into

authentic questions generated from student experience’ (National Research Council, cited

in Hayes 2002), or as ‘the process of searching for patterns and relationships in the world

around us’ (Moscovici and Holmlund Nelson 1998).

Given these descriptions of inquiry, we can anticipate that inquiry-oriented teaching

rests upon a particular set of teacher competencies and dispositions, though it is not easy to

discern a coherent or agreed set of such capacities from the emerging literature. Not

surprisingly, most of the literature on teacher competence works from a technical frame

(such teaching is, after all, much easier to measure against standardised objectives). In this

literature, strong performances on standardised testing instruments are often used as the

fundamental measure of teacher capability (see e.g. Benjamin 2002; Mertler and Campbell

2005; Pecheone and Chung 2006). Such measures privilege technical modes of teaching—

modes that in themselves privilege efficient routines that ‘aspire to exercise total

control…defined in terms of optimal effectiveness in achieving ends, and optimal efficiency

in realising most benefit with least cost’ (Dunne 2005, p. 374). In contrast, scholars and

teachers educated in and through phronesis value other practices in their analyses and

enactments of teaching, and these practices and dispositions tend to be less amenable to

measurement on standardised scales.
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The kinds of knowledge, practices and dispositions typically attributed to inquiry-

oriented teachers include:

• a level of comfort with ambiguity and uncertainty (Lampert and Ball 1998; Phelan

2005a, b);

• understanding the provisional nature of knowledge (Dunne 1997; Lampert and Ball

1998; Phelan 2005a) and the complexity of the teaching/learning relationship (Phelan

2005b);

• responsiveness to students (Lampert and Ball 1998; Moscovici and Holmlund Nelson

1998);

• a commitment to exploring student thinking as well as skill in probing and making

sense of students’ ideas (Lampert 2001; Lampert and Ball 1998; NCTM 2000);

• knowing how to ‘teach for understanding’, including fluency in teaching with

manipulatives, guiding small-group work, capitalising on students’ multiple solution

strategies, and so on (Lampert and Ball 1998; NCTM 2000);

• the ability to understand and draw out the deep structure of the discipline so that

learners learn to reason and connect ideas (Puntambekar et al. 2007) and

• a commitment to building a community of inquiry in the classroom (Alberta Learning

2004; Phelan 2005a), as well as a host of social and personal capacities such as care and

concern for others.

In determining the extent to which the beginning teachers in the study enacted inquiry-

based practices in their beginning teaching, the analysis of data described in the following

sections draws on these core principles of inquiry-based teaching and learning.

Context of the study

Daniel, the participant on whom I focus in this article, engaged in a two-year Bachelor of

Education After-Degree programme at the University of Calgary that is founded on

inquiry-based, learner-focussed and field-oriented principles and practices (see Phelan

2005a, for a broader description of the structure and guiding philosophy of the pro-

gramme). Within this programme, prospective teachers are taught in small groups, usually

between 15 and 22, collaboration is encouraged, the entire programme is non-graded and

much of the curriculum is case-based. Prospective teachers complete three major field

placements—two in school settings and one in a community or workplace setting. They are

in schools continually during the programme, sometimes for 2 days per week and some-

times for full immersion, but whether they are in school or on campus the focus of the

programme’s teacher educators is on integrating theory and practice so that each informs

the other. The description of the programme that follows reflects the programme structure

that was in place when the data collection for this study was undertaken. Since that time, as

the programme itself is constantly evolving, some changes to the organisational structure,

though not to the principles and philosophy, have taken place.

In the first semester of the programme, which focusses on the theme of Learning and
Teaching, all the prospective teachers (secondary and elementary, together) participate in

weekly Case Tutorials, with written case studies focussing on learners and learning and

teachers and teaching. Prospective teachers (again secondary and elementary combined)

also participate in weekly Professional Inquiry Seminars designed to help them interrogate

their assumptions and biases and begin to formulate their identities as beginning teachers.

Prospective teachers are in schools 2 days per week for half the semester, and in a
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Community/Workplace placement 2 days per week for the remainder of the semester—this

latter element designed to help them explore and begin to understand the diversity of

spaces in which educational experiences take place in our society. A weekly, two-hour,

on-campus Field Inquiry Seminar in the first semester supports and guides the work of the

prospective teachers in their various field placements, and here prospective teachers are

separated into elementary and secondary routes. Prospective teachers are encouraged to

understand their time in schools and classrooms as a text to be interpreted and as a form of

inquiry into what it means to learn to teach rather than as a space in which to simply

practice being a teacher, and it is perhaps this emphasis more than any other that gradually,

over the 2 years of the programme, helps prospective teachers learn to teach phronetically.

In the second semester of the programme, within the theme Curriculum Content and
Curriculum Contexts, prospective teachers continue in their school placements 2 days per

week, with an additional week-long immersion near the end of the semester, and this work

continues to be supported by a weekly Field Inquiry Seminar on campus at the university.

Prospective teachers participate in two weekly, three-hour Case Tutorials in this semester

(again separated by specialist route). In the third semester of the programme, within the

theme Praxis, prospective teachers participate in a major field placement in a school

(typically in a different grade division, socio-economic region of the city, etc., than their

first-year placement). Prospective teachers are in schools 4 days per week for much of the

semester, and this work is supported by a weekly, three-hour, on-campus Field Inquiry

Seminar that also integrates a Case Tutorial component, wherein prospective teachers are

asked to develop ‘living cases’ derived from their practices in schools. Within third

semester, prospective teachers also experience a full-time, three-week immersion in

schools. In the final semester of the programme, focussing on the theme Integration,

prospective teachers engage in three weekly, three-hour, on-campus components—a Pro-

fessional Inquiry Seminar which further develops the aims of the first semester Profes-

sional Inquiry Seminar, a Case Tutorial, and a Special Topics Seminar, all of which engage

both elementary and secondary route prospective teachers together. The Special Topics

Seminar requires prospective teachers to complete a research-based inquiry project that

includes opportunities for them to return to their schools in the role of action researcher

(Benke et al. 2008) to further analyse issues of teaching and learning in context. This

seminar is also the only space in which the prospective teachers have choice in the

programme, and many opt to engage in deeper study of the various curriculum areas they

may be asked to teach in their beginning practice in schools.

The participants in the research study were prospective teachers who opted to partici-

pate in my own Special Topics Seminar in the final semester that focussed on teaching

mathematics through inquiry. Participants in the seminar, and in the research, were drawn

from early childhood, elementary, and secondary routes in the programme. During the

seminar, prospective teachers were exposed to current research on teaching mathematics

through inquiry, and the weekly seminars were also structured around mathematics tasks

that required participants to engage in learning mathematics through inquiry.

The research study

The purposes of the research study were to explore the experiences of prospective teachers

learning to teach mathematics within an inquiry-based teacher education programme and to

study whether and how these teachers enacted what they had learned in their teacher

preparation programme in their first year of teaching. In order to conduct the research,
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I videotaped 12 of the 13 three-hour teaching sessions4 during the final semester of the

programme in the Special Topics Seminar, focussing the camera both on myself and on

small groups of volunteer prospective teachers (12 in total) as they worked on the math-

ematics and pedagogy tasks. I also interviewed nine of these volunteers once they had left

the programme in the Spring (the remaining three being unavailable to continue with the

research after the end of the teacher education programme). I then followed three of these

beginning teachers, as they embarked upon their first year of teaching, and continued to

interview them during the year.5 I and/or my research assistant also videotaped their

mathematics teaching throughout the year, averaging nine videotaped lessons per teacher

between September and June. We also conducted task-based interviews at the end of the

year with some of the children who had been part of the classroom videotaping to gain

more information about the children’s mathematical understanding. Daniel was one of the

three beginning teachers in whose classrooms I videotaped throughout the first year of

teaching. He has been chosen as the focus of this article not because he is unique but

because his experience, talk, and classroom practices are consistent with those of all three

beginning teachers I followed. Whilst I might, therefore, have focussed on any one of the

three, Daniel’s case highlights the particular challenges for a beginning teacher whose first

teaching assignment is in a teaching environment in which his/her practices are clearly

different to those of a more experienced grade-team partner.

Data analysis proceeded through an iterative process of viewing and reviewing the

video data and supporting evidence (such as field notes and copies of school students’ work

on classroom mathematics tasks), following the approach described by Powell et al.

(2003). Initially, the videotapes were viewed in their entirety to get a sense of their content

and context, without imposing a specific analytical lens. In the second stage, the video data

were described through writing brief, time-coded descriptions of each video’s content. The

aim was both to map out the video data for further analysis and to become more familiar

with its content. In the third stage, the data (videotapes and coded notes) were reviewed to

identify ‘critical events’ (see e.g. Maher 2002). The fourth stage involved analysing and

coding these identified critical events to create rich and detailed theoretical descriptions of

critical events in the process of learning to teach of a number of prospective teachers, over

various time periods. The fifth stage of analysis involved examining closely these analysed

and coded critical events to identify and construct a storyline to ‘discern an emerging and

evolving narrative about the data’ (Powell et al. 2003, p. 430). For Daniel, this storyline

has at its core the disparity between his ability to describe inquiry and his more sophis-

ticated ability to enact inquiry-based practice in his classroom. In the final stage of data

analysis (still in progress), the storylines established for each research participant in the

fifth stage are reassembled to produce cross-case written narratives that speak to general

themes in the data and address other aspects of the nature of learning to teach through

inquiry. Elsewhere, I focus in more detail on some of my own teacher education practices

4 The first session was not videotaped so that prospective teachers had time to understand the purposes and
methods of the study and make informed choices about whether to participate in the research.
5 The three beginning teachers were ‘chosen’ for accessibility reasons rather than because they had shown
particular skills in, or understanding of, inquiry-based practice. For instance, though some beginning
teachers volunteered to be videotaped in their first-year classrooms, their school principals would not allow
the research to proceed (citing it as too much pressure for a beginning teacher). In addition, I was unable to
include in the school-based component of the research those volunteers who accepted teaching positions in
remote locations in distant provinces as well as those who did not gain a full-time teaching contract until
after the school-based research component had begun.
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within this inquiry-based programme (e.g. Towers 2007), and on the issue of the sus-

tainability of beginning teachers’ inquiry-based practices in current K-12 schooling

structures (Towers 2008), but here I present a description and analysis of one beginning

teacher’s practices and discourse to explore both the extent to which this beginning teacher

was able to enact inquiry-based teaching approaches in his first year of teaching and his

capacity to communicate his understanding of inquiry.

Daniel’s experience

Daniel’s classroom practice

At the conclusion of his teacher education programme, Daniel, an elementary-route student

with a background in theatre arts, secured a position in a multi-aged Grade 1/2 classroom.

He demonstrated inquiry-based classroom practice from the very beginning of his first year

of teaching. Analysis of the videotapes recorded in Daniel’s classroom reveals that he

employed a range of teaching strategies consistent with strong inquiry-based practice, such

as using varied and interesting prompts to engage learners, drawing from commendable

sources when planning for teaching (such as the journals of the National Council of

Teachers of Mathematics), using good children’s literature and taped stories as prompts for

mathematical investigation, using children’s own suggestions as prompts for mathematical

investigation, often incorporating the use of manipulatives in his classroom, connecting the

mathematics to other curriculum areas the children were studying, encouraging the chil-

dren to work together to solve problems, showing genuine interest in students’ alternative

solution strategies, and encouraging mathematical reasoning and argumentation. Table 1

offers examples of the kinds of mathematical tasks that Daniel set for his class and the

kinds of teaching strategies he employed.

It is beyond the scope of this article to provide extensive transcripts from the lessons

that might serve as evidence of Daniel’s classroom practice. Instead, I provide here a

description of one lesson that shows features that were typical of problems, events,

practices, and norms in Daniel’s classroom throughout the year. This particular lesson

occurred in April near the end of the school year, though similar problems, conversations,

and ideas were in play from the very beginning of the year. Daniel began the lesson by

reviewing what the children remembered about a story they had recently read about the

history of counting. In the story, a shepherd boy had counted the sheep in his care by

collecting small black pebbles—one for each sheep. When the bag of pebbles became too

heavy, the shepherd boy painted some of the pebbles red (with berry juice)—one red

pebble for every 10 black. In this way, he was able to reduce the number of pebbles he had

to carry in his bag. In time, the flock grew and the boy extended his system by colouring a

pebble green for every 100 sheep. In class, as the students re-told the story, Daniel rep-

resented the various numbers of sheep in the story by drawing black, red, and green dots on

chart paper. The task he then set for the class was to show different ways of representing

any given number with coloured dots. As an example, Daniel showed how 112 could be

written as one green dot (100), one red dot (ten) and two black dots, or as one green dot and

12 black dots. Daniel then extended the problem context to consider how the 112 sheep

could be represented if they were located in two different fields (e.g. 51 ? 61). As he set

the students to work in pairs, he asked for three representations of the given number using

dots—(1) the shortest way to represent the whole number, (2) an alternative way to

represent the whole number and (3) lots of ways the sheep could be distributed between
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two fields. As the class was a multi-aged grouping, Daniel differentiated the task by having

different starting numbers for the two grade groupings (though he used flexibility in having

students work at a level of comfort regardless of grade level assignment). For this par-

ticular task (though not always), Daniel chose to have the students work with another

student at the same grade level. Whilst the class was working on the problem, Daniel

circulated around the room, settling the groups and ensuring everyone could begin the task

and then he knelt by the desks of successive pairs of students, encouraging, directly

teaching, asking questions, and monitoring students’ progress and understanding.

In this lesson, for the small-group time, I focussed the camera on two Grade 2 stu-

dents—Marlon and Ophelia. This pair began with the number 126. They quickly drew one

green dot, two red dots and six black dots and moved onto representing this whole number

in different ways. Ophelia’s second representation of 126 was 12 red dots (12 tens) and six

black dots (6 units). Marlon’s second representation was one green dot (100), one red dot

(1 ten) and 16 black dots (16 units). This pair then progressed to the ‘field’ scenarios and,

with a prompt from Daniel, began with two sheep in the first field. Both Marlon and

Ophelia represented two black dots (for the two sheep in the first field) and one green, two

red and four black dots for the remaining 124 sheep. However, Ophelia included

the conventional ‘?’ symbol between the two black dots and the green dot, and between

the red dots and the black dots of the 124. She also introduced the adaptation of writing the

conventional numerals (2 and 124) beneath each representation of dots and colour-coding

each digit to match the colour of dots it represented. Marlon also appropriately coloured

dots for 2 and 124, adding a ‘?’ symbol between them and ending his expression with

‘= 126’. Marlon, in addition to colour-coding dots also showed a distinct tendency,

throughout his work, to use different sizes of dots (large for hundreds, medium for tens and

small for units).

Both students, sometimes working individually and sometimes drawing on each other’s

ideas, created several other representations before Daniel, visiting their desk and recogn-

ising that they needed further challenge, suggested that they set challenges for each other

by each giving the other a starting number of sheep in the first field. Marlon and Ophelia

engaged enthusiastically with this challenge, Ophelia first suggesting 20 sheep in the first

field and Marlon responding with (and representing) ‘ten reds and six blacks’. Ophelia

asked, ‘Is there an easier way to do that’?—pondered the problem for a moment—and

decided ‘one green and six blacks’. They each represented this scenario, showing both

these ways of constructing 126.

When Daniel called the class back to the carpet to discuss their work, he gathered

students’ differing representations of 52 (the initial number assigned to the Grade 1 stu-

dents) and 126, again drawing these on chart paper. During this plenary, many students

showed that they had strong number decomposition skills. For instance, in reviewing a

‘two fields’ scenario offered by a Grade 1 student who suggested that for 52 sheep in two

fields ‘‘you could have three red dots and one black dot in Field One [31] and two red dots

and one black dot in Field Two [21]’, a second student, when asked for an alternative way

of splitting the 52 sheep said, ‘you could take one of the red dots from the three red dots in

Field One and have five black dots on that side [Field One] and five black dots on the other

side’. Daniel used this opportunity to show that this new scenario (26 in each field) had

created a situation in which decomposition would be needed in a two-digit addition in

column format. He wrote 26 ? 26 in column format and connected the 12 that appears in

the algorithm (6 ? 6) to the 12 black dots in the two fields represented on the chart paper

and reinforced how these came from (and can be recombined to make) a red dot and two

black dots.
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This classroom example shows some features that were typical of Daniel’s classroom:

• active student participation in both small-group and whole class activity,

• mathematics tasks drawn from a story scenario that captured students’ interest and

connected to prior instruction,

• curriculum differentiated in the classroom not by separate, leveled activities and tasks

but by adaptations to, and multiple entry points for, the same task,

• a flexibility in being able to extend a task (e.g. the device of two fields and the game in

which Marlon and Ophelia participated near the end of the session),

• connections made between conceptual understanding and facility with procedures

(e.g. two-digit addition algorithms),

• use of tasks and tools that enable students to glimpse the deep structure of mathematics,

• demonstrating interest in, and valuing, students’ alternative solutions and strategies, and

• encouraging mathematical reasoning.

This classroom description also shows that a sophisticated level of fluency with number

concepts was expected from these Grade 1 and 2 students.

Daniel’s talk about practice

Despite the above evidence of his inquiry-oriented classroom practice, Daniel was one of

the prospective teachers who voiced the greatest concern about his knowledge of, and

preparation for, teaching. When I interviewed him five weeks before the start of his

teaching, he was unsure how he would begin and vague about how to translate his vision

for teaching through inquiry, and his learning in the teacher education programme, into

reality. He reflected on how nervous he was about the first week of school, how he felt

under-prepared to develop a literacy programme for young children, and was not able to

describe to me how one might teach early childhood students through inquiry, though it

was clear that this was how he believed it ought to be approached. In our first interview,

I asked Daniel what he was most looking forward to as he prepared for his first year of

teaching. His initial reaction was to switch focus to talk about what he was most nervous

about instead:

Daniel: [You mean] what am I most nervous about?….There’s a lot of things [laughs].

First of all the first week of school. I mean, I don’t know, I can’t even think about what’s

going to happen….I guess when I get there I’ll figure it out. Erm, and I’m just nervous

that ‘will I do a good job’? You know, is it going to work? I mean, I have a vision of

how it should work, but it never works out that way. You just sort of have to go with the

punches and go with how your classroom sort of moulds together.

Finally, Daniel described what he was most looking forward to:

D: I guess…those moments when they do mould together and things do happen, you

know? [Pause 4 secs] And hopefully they will.

As we talked about what he learned in the mathematics course with me in his final

semester, we start to see (in the next excerpt) a glimpse of how Daniel is thinking about

pedagogy—though he still reported not knowing ‘how to teach Grade One’.

D: Well…I guess if I didn’t have the experience I did in the [mathematics course]

I wouldn’t really understand. I would have sort of gone back to my memories of high

school math or junior high math, which is, you know, memorise, learn, memorise….But
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since I’ve had this experience in the [names the Programme], I’ve kind of looked at it

differently and even though I…probably don’t know how to approach math in Grade

One and Two in all the ways, I know that it’s better to approach it where the children

discover it on their own than to tell them. [Pause]. Although sometimes you need to tell

them if, yeah, but, erm, I haven’t really…thought about the details of how I’m going to

go through that process, but I know that’s how it needs to be done.

We also see here some of the tension in Daniel’s description of inquiry-based learning

and teaching. He struggles to articulate the relationship between children ‘discovering for

themselves’ and the role of the teacher in ‘telling’, rendering this relationship somewhat

dichotomous. The relationship between exploration and telling, as much of my own and

others’ research has shown (Towers 1998, 2002; Towers and Davis 2002; Chazan and Ball

1999; Davis 1994; Lobato et al. 2005; Smith 1996) is, of course, a core dilemma of

teaching that remains unresolved; therefore, it is not surprising that Daniel would struggle

to traverse this terrain verbally in an interview, though I know many who would expect a

more nuanced descriptive ability by the time prospective teachers graduate, as Daniel had,

from 2 years of education in inquiry-based teaching and learning. This, though, is precisely

my point. Many of these beginning teachers were tongue-tied when asked to describe the

nuances of inquiry-based teaching; yet, they were capable of enacting a nuanced under-

standing of inquiry-based practice in their classrooms.

Of course, there were areas of Daniel’s practice that showed the usual beginning teacher

inexperience, such as some of his classroom management strategies, but he himself

commented on this during one of our interviews and described how he had recognised the

problem as one that was ‘contagious’ in his classroom and had made changes to re-stabilise

things, though he was at pains to point out that he was seeking a balance between the

extremes of chaos and too much control and that he really did not want the students to be

‘scared to do anything’ and that he still wanted them to be able to ‘express their ideas’.

We also addressed the issue of collaborating with other teachers—an element of

Daniel’s teacher preparation programme that was emphasised both in descriptions of

inquiry-based teaching and as a core element of the structure of our case-based curriculum.

Given this, I had anticipated that Daniel would value and seek out collaboration in his

school, but his response rather surprised me. As I describe more fully elsewhere (Towers

2008), Daniel admitted that he had resisted his team partner’s vision of ‘team planning’

and ‘team teaching’ for mathematics. He indicated that the other Grade 1/2 team teacher

whose classroom adjoined his wished to split the two grades and teach them separately for

mathematics so that instruction could focus on ‘facts and addition’. Daniel had strongly

resisted this philosophical approach to mathematics teaching, and thus avoided ‘team’

planning and teaching for mathematics, preferring instead to keep his class together and

work in more investigative ways on rich problems that could support the curriculum, and

breadth of ability levels, of both grades of students. In actively choosing not to ‘team’ with

the other Grade 1/2 teacher for mathematics, I do not believe that Daniel was rejecting

collaborative practice as a stance but rather protecting what he saw as an important feature

of his mathematics teaching—the opportunity to present flexible contexts and problems to

students that he felt could accommodate both grade levels of students, rather than split the

classes and teach the two grade levels separately for mathematics so they could focus

on ‘facts’.

In discussing with me this power struggle within his grade team, Daniel framed the

problem in terms of his inability to convey his vision for teaching mathematics through

inquiry in ways that would enable his more traditional team partner to understand:
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D: [She] isn’t very comfortable with sort of the way I see math being taught. She’s very,

erm, she trusts that I know what I’m talking about. I don’t know if I really do know what

I’m talking about [laughing] but, erm, she sees my vision. [Pause 4 seconds] Well,

maybe she doesn’t. She sees that I have a vision, but she doesn’t see what it is…you

know what I mean?

Daniel adopted the blame for this breakdown of communication between his team

partner and himself:

D: It’s partly my fault because I can’t really describe [pause 2 secs] how I’m wanting to

teach it. I just sort of have an idea, and I can’t/I mean in order for me to really describe it

to her I’d have to just show her sort of the learning I did over in [the university] and all

that, and all the papers I’ve read from there and…my inquiry project I did last

year…and…I mean I could, I guess, steer her in the right direction and say ‘this is sort of

the latest thinking on teaching math in a constructive manner’, or this and that, but I

can’t really explain to her how to do it.

When I asked how he felt about needing to try to explain new teaching approaches to

experienced teachers, we see Daniel’s characteristic beginning teacher’s uncertainties

coming to the fore:

D: Erm, yeah, I guess it was a bit nerve-wracking. ‘Cos how do I know if I’m doing it

right, right?

Though he cannot find the words to describe inquiry-based teaching to his col-

leagues, and does not feel completely confident that his approach is the ‘right’ one, his

decision to resist splitting his multi-aged class for mathematics represents an act of

courage from a first-year teacher. Whilst he was hesitant in his ability to describe good

inquiry-based practice in mathematics, he had the confidence to take a stand to practice
in the way he thought would best benefit his students, even in the face of resistance—a

characteristic that is evident in the data for several of the other beginning teachers in

my study and that is developing as a consistent theme in the continued longitudinal

research I am conducting with these teachers. However, we also can see here how

Daniel’s inability to describe inquiry-based practice interfered with his capacity to help

his teaching colleagues understand what he was attempting to achieve through inquiry

and hence prevented the Grade 1/2 teachers from coming together to learn from

one another.

Discussion and implications

Aporia: ‘a perplexing difficulty’ (Oxford English Dictionary)

Whilst I have used Daniel’s experience of learning to teach through inquiry as an example

in this article, his case represents a common theme in the data collected during the study.

Daniel, and most of the other beginning teachers, conveyed a tentativeness in their talk

about inquiry-based learning that presents, for me as a teacher educator, an aporia or

perplexing difficulty, in that their observed classroom practices belied their articulated

concerns of under-preparedness and their relatively unsophisticated ways of describing

inquiry in mathematics. If, as teacher educators working in an inquiry-based frame, we are

concerned with shaping strong inquiry-based practices in beginning teachers’ classroom

teaching, why should it matter that those beginning teachers seem unable to articulately
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describe their vision for teaching through inquiry? Herein lies the aporia. Graduating

beginning teachers whose ability to describe good practice lags behind their capacity to

enact it leads to several challenges.

Challenges for collaborative practice

As Daniel’s case reveals, the inability to fluently describe a vision for inquiry-based

teaching can lead to a set of dilemmas that centres on the difficulty of collaborating with

other teachers who do not share the same vision for teaching. Daniel made the difficult

decision to withdraw from collaborative planning and teaching efforts with the more

experienced teacher in his grade team, not because he does not value collaboration but

because he wished to protect what he saw as an important feature of his mathematics

teaching—the opportunity to present flexible contexts and problems to students that he felt

could accommodate both grade levels of students. In terms of a phronetic approach to

teaching, we might see Daniel’s action here as the exercise of discernment and good

judgment. As Dunne (2005) notes, what is called for in situations of complexity is

‘receptivity to the problem…rather than keenness to master it with a solution’ (p. 377) and

Daniel’s resistance shows that he is receptive to the challenge of teaching through inquiry.

It is clear that his inability to describe inquiry-based practice, though, interfered with his

capacity to help his teaching colleagues understand his vision for teaching through inquiry

and hence prevented the Grade 1/2 teachers from coming together to learn from one

another. Daniel is in a difficult position—caught between a vision for teaching through

inquiry that he feels is right but cannot articulate fluently and a system populated by

veterans who value straight talking, ready and familiar answers, and tried and tested

methodologies. Daniel’s response to this dilemma was to assume the blame for the lack of

collaboration in his grade team, and attribute the problem to his inability to articulate

his vision.

If beginning teachers, educated in and wishing to practice inquiry-based teaching and

learning, are not to have their initial attempts at inquiry-based teaching filtered through

more traditional teachers’ lenses of ‘what works with these kids’, then they must be given

the opportunity and support to grow their practice. In this frame, Daniel’s decision to resist

his team-partner’s vision of team-teaching might be seen as, in fact, a sensible one. Like

many first year teachers, not all of Daniel’s attempts to teach through inquiry were smooth,

and a team-teaching approach (with a sceptical teacher) immediately puts the novice

teacher under pressure to make an inquiry approach ‘perform’ better than a traditional one.

This is an unreasonable expectation for a newcomer. Being ‘teamed’ with a sceptical

veteran is, therefore, a particularly undesirable assignment for a beginning teacher

attempting to teach through inquiry.

Collaborative practice is increasingly seen as an important element of developing a

school or classroom culture that supports student learning and teacher change (Krainer and

Wood 2008), and a teacher’s willingness to collaborate with others is perceived as a

valuable disposition (Alberta Learning 2004; Britt et al. 2001; Government of Alberta

1997; Kluth and Straut 2003). Hence, a beginning teacher who seems to resist collabo-

ration or team-teaching may be perceived as ‘difficult’ to work with and, therefore, not the

kind of person principals want to have on their staff. As we have seen, Daniel had good

reason to resist collaborative planning and teaching in his particular context, but his case

suggests that further research is needed to help us better understand the nuances of

beginning teachers’ experiences of trying to enact and sustain inquiry in a context where

they encounter resistance.
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Many beginning teachers do indeed abandon research-based practices in favour of the

more common traditional practices they see around them in the schools (Allen 2009), but

Daniel’s case shows us that inquiry-based practices can be maintained, though perhaps at a

cost (in this case, lost opportunities to collaborate with more experienced teachers as there

was likely much Daniel could have learned from his team partner if they could have found

a meeting ground). Research that specifically seeks to explore ways in which collaboration

can be encouraged such that beginning and experienced teachers can learn from one

another, despite holding opposing philosophical views about teaching, would be particu-

larly valuable since these are the conditions under which teachers like Daniel have to try to

practice inquiry. Such research may also help to inform current debates about the role of

induction and mentoring programmes for beginning teachers.

Challenges in the assessment process

The second challenge suggested by data that reveal beginning teachers whose ability to

describe good practice lags behind their capacity to enact it, is the way in which a

beginning teacher’s competence is perceived by those responsible for assessing them and

recommending them for permanent teaching contracts. Typically, beginning teachers are

assessed by school-based administrators, many of whom rely on multiple measures of

beginning teacher competence, including classroom observations and, crucially, interviews

and/or informal conversations with other members of staff in the school who may have had

opportunity to interact with the beginning teacher. Even when administrators support

inquiry-based practices in the classroom, they may be swayed by concerns expressed by

other powerful constituents in the educational community, such as parents and experienced

senior teachers—particularly if those voices internal to the school (such as senior teachers)

indicate that the beginning teacher seems unwilling to collaborate with, or learn from,

others. The beginning teacher’s capacity to confidently and fluently describe their own

vision for teaching, and/or their willingness to ‘fit in’ with dominant practices in the

school, may therefore contribute significantly to how they are perceived in the school

community as a competent teacher.

Phronesis is ‘knowledge not as a possession…but as invested in action’ (Dunne and

Pendlebury 2002, p. 198)—specifically ethical action, action oriented to the good—and as

Flyvbjerg (2001) notes phronesis concerns itself with addressing three fundamental

questions—Where are we going? Is this desirable? What should be done? Daniel showed

that he was concerned with whether his practices were desirable—oriented to the good—

and was able to take action that showed his knowledge of what ought to be done; yet, he

seemed unable to articulate the first dimension of Flyvbjerg’s triad: Where are we going?

Beginning teachers’ responses to explicit or implicit expressions of this dimension in the

collective (for example, grade team discussions of team-teaching structures and philoso-

phies) are often seen as a crucial measure of whether they ‘fit’ in a particular school’s

vision and structures. In Daniel’s case, his inability to articulate how he felt the team’s

practices should be moving left his team partner at a loss to understand how she might

move away from traditional mathematics teaching practices and towards an inquiry

orientation. She and Daniel drew away from collaborative teaching (despite a highly

conducive physical teaching space they shared) and, as a senior teacher in the building, her

opinion of his competence as a beginning teacher no doubt carried weight. Whilst Daniel

did gain an ongoing teaching contract with the school board, he moved schools several

times in search of a place where inquiry-based teaching practices were widespread

amongst the staff. Daniel’s case suggests that we still have much to learn about how
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inquiry-based practices are fostered and sustained in schools and about how administrators

assess beginning teachers who privilege such approaches in their classrooms. Further

research on these questions is needed.

Challenges for teacher education practices

From the point of view of preservice teacher education programmes, an immediate response

to the aporia identified here might be to effect a fix—to more deliberately teach the language

of inquiry to these prospective teachers so that their discourse catches up with their enacted

practice. In this way, graduates might put on a better show in employment interviews, and

they might also be better able to convince reluctant colleagues in the schools of the value of

inquiry-based practice. However, my ongoing research is considering whether directly

teaching the talk of inquiry may interrupt the very learning that enables the (embodied)

inquiry-based practice to develop (see Smits et al. 2008). Clearly, teaching beginning

teachers to talk of (rather than just enact) inquiry in sophisticated ways might be accom-

plished by more subtle means, and so as a programme we are further developing the avenues

through which prospective teachers are able to document their learning so that they have

additional and richer opportunities to express what they know. These opportunities include,

for example, documenting learning throughout the programme in electronic portfolios and

expanding prospective teachers’ opportunities to present in public.

As Dunne (1997) in his extensive analysis of phronetic knowledge notes though, ‘the

knowing person can never quite catch up with how he or she knows…if to be known means to

be fully available for inspection and certification by consciousness’ (p. 357). Drawing on

Gadamer’s (1989) work, Dunne (1997) further suggests that phronesis bestows a ‘peculiarly

intimate kind of self-knowledge without however making this self fully transparent or

available’ (pp. 126–127) and hence ‘the self appears not within the field that can be surveyed

by phronesis but rather in the very activity of phronesis itself’ (p. 269). Daniel’s inability to

describe the tenets and practices of inquiry-based learning (despite evidence that he enacts

inquiry-based teaching practices in the classroom) emphasises the embodied and tacitly held

nature of his knowledge. In addition, Daniel’s suggestion that his colleague would need to live

through the whole, complexly woven programme of education in which he had participated in

order for her to understand his practice reminds us, as teacher educators, that we cannot hope

to simply tell learners what inquiry is, that instead they need to experience inquiry.

Research has shown that traditional preservice teacher education often has a limited impact

on prospective teachers’ conceptions of, and relationships with, mathematics and mathematics

teaching and on their subsequent professional practice (Ball 1990; Bennett and Jacobs 1998;

Ensor 2001). As our teacher preparation programme does seem to be having a strong influence

on our prospective teachers’ relationships with mathematics and on their classroom practices,

I am prompted to urge caution in rushing to modify our curriculum, lest we, by focussing

attention on the talk of inquiry, disrupt the very embodied practices that we are seeking to

foster. Daniel’s case suggests that we need to understand more about educating teachers to

practice and communicate about inquiry in schools; in other words, to be receptive to the

problem rather than to rush to master it with a solution.

Conclusion

Most of the beginning teachers in my study had not experienced inquiry-based mathe-

matics teaching in their own educational histories. Many had come to the programme
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feeling very uncomfortable about the prospect of teaching mathematics, though all reported

feeling differently by the end of the programme. Several reported that the non-graded

nature of the teacher education programme was key in their willingness to undertake an

additional mathematics course in their final semester, and that the programme philosophy

and structure had enabled them to uncover and face their weaknesses, encouraged them to

take on the challenge of addressing the gaps in their preparation, and convinced them of the

value of inquiry-based practices. This is heartening information, because inquiry-based

materials and classroom practices have been shown to enhance student achievement and/or

mathematical understanding as well as attitudes or motivation (see e.g. Boaler 1998;

Hickey et al. 2001). There is every reason, then, that teacher educators should continue to

encourage such practices through their preservice teacher preparation programmes. The

data I have collected show that, given a certain kind of programme philosophy, structure,

and activities, beginning teachers, even those like Daniel who enter their programme with

limited content area knowledge, can be taught to enact strong inquiry-based practices.

However, my data also raise questions about how such programmes might better prepare

graduates as they learn to ‘talk the talk’ of inquiry so that they are better able to articulate

their vision for teaching through inquiry and so that their ability to describe good practice

catches up with their ability to enact it.

As I have attempted to show here, strong inquiry-based teaching is nuanced and

complex practice and the evidence suggests that for beginning teachers the knowledge

upon which such practice rests may be tacitly held, and deeply embodied. As Dunne (2005)

notes, against the advantages of control, predictability and accountability offered by a

technical approach to teaching, phronetic knowledge—knowledge with an irreducible core

of judgment—‘can appear makeshift, unreliable, elitist and unaccountable’ (p. 377). We

might expect that this would leave beginning teachers feeling as though they have no stable

ground on which to stand, no confidence in the validity of their approach, and no authority

to teach. On the contrary, though, and as Daniel’s experience shows, given a programme

philosophy, structures, and activities grounded in phronesis, beginning teachers can learn

to enact strong inquiry-based practices, even in the face of opposition, or at least lack of

understanding, from more experienced teacher-colleagues in the schools.
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Benke, G., Hospešová, A., & Tichá, M. (2008). The use of action research in teacher education.
In K. Krainer & T. Wood (Eds.), The international handbook of mathematics teacher education.
Volume 3: Participants in mathematics teacher education. Individuals, teams, communities and
networks (pp. 283–308). Rotterdam: Sense Publishers.

Bennett, T., & Jacobs, V. (1998, April). Becoming a teacher of mathematics: The effects of a children’s
thinking approach. Paper presented at the annual meeting of the American Educational Research
Association. San Diego, CA.

Boaler, J. (1998). Open and closed mathematics: Student experiences and understandings. Journal for
Research in Mathematics Education, 29(1), 41–62.

Britt, M., Irwin, K., & Ritchie, G. (2001). Professional conversations and professional growth. Journal of
Mathematics Teacher Education, 4(1), 29–53.

Britzman, D. (1991). Practice makes practice: A critical study of learning to teach. Albany, NY: State
University of New York Press.

Burn, K., Haggar, H., Mutton, T., & Everton, T. (2000). Beyond concerns with self: The sophisticated
thinking of beginning student teachers. Journal of Education for Teaching, 26(3), 259–278.

Chazan, D., & Ball, D. L. (1999). Beyond being told not to tell. For the Learning of Mathematics, 19(2),
2–10.

Coulter, D., & Wiens, J. R. (2002). Educational judgement: Linking the actor and the spectator. Educational
Researcher, 31(4), 15–25.

Cuban, L. (1993). How teachers taught: Constancy and change in American classrooms, 1890–1990
(2nd ed.). New York: Teachers College Press.

Darling-Hammond, L., & Bransford, J. (Eds.). (2005). Preparing teachers for a changing world: What
teachers should learn and be able to do. San Francisco, CA: Jossey-Bass.

Davis, B. (1994). Mathematics teaching: Moving from telling to listening. Journal of Curriculum and
Supervision, 9(3), 267–283.

Dunne, J. (1997). Back to the rough ground. Practical judgment and the lure of technique. Notre Dame, IN:
University of Notre Dame Press.

Dunne, J. (2005). An intricate fabric: Understanding the rationality of practice. Pedagogy, Culture and
Society, 13(3), 367–389.

Dunne, J., & Pendlebury, S. (2002). Practical reason. In N. Blake, P. Smeyers, R. Smith, & P. Standish
(Eds.), The Blackwell guide to the philosophy of education (pp. 194–211). Oxford, UK: Blackwell.

Ensor, P. (2001). From preservice mathematics teacher education to beginning teaching: A study in
recontextualizing. Journal for Research in Mathematics Education, 32(3), 296–320.

Flyvbjerg, B. (2001). Making social science matter: Why social inquiry fails and how it can succeed again.
Cambridge, UK: Cambridge University Press.

Fuller, F. (1969). Concerns of teachers: A developmental conceptualization. American Educational
Research Journal, 6(2), 207–226.

Gadamer, H.-G. (1989). Truth and method (2nd revised ed.). New York: Continuum.
Government of Alberta. (1997). Directive 4.2.1—Teaching Quality Standard applicable to the provision of

basic education in Alberta. Section 4 Ministerial Orders and Directives. K-12 Learning system policy,
regulations and forms manual. Edmonton, AB: Government of Alberta. Accessed July 1, 2009, from
http://education.alberta.ca/department/policy/standards/teachqual.aspx

Hayes, M. (2002). Elementary preservice teachers’ struggles to define inquiry-based science teaching.
Journal of Science Teacher Education, 13(2), 147–165.

Herbel-Eisenmann, B. A., Lubienski, S. T., & Id-Deen, L. (2006). Reconsidering the study of mathematics
instructional practices: The importance of curricular context in understanding local and global teacher
change. Journal of Mathematics Teacher Education, 9(4), 313–345.

Hickey, D. T., Moore, A. L., & Pellegrino, J. W. (2001). The motivational and academic consequences of
elementary mathematics environments: Do constructivist innovations and reforms make a difference?
American Educational Research Journal, 38(3), 611–652.

Hiebert, J., & Stigler, J. (2000). A proposal for improving classroom teaching: Lessons from the TIMSS
video study. The Elementary School Journal, 101(1), 2–20.

Jacobs, J. K., Hiebert, J., Givvin, K. B., Hollingsworth, H., Garnier, H., & Wearne, D. (2006). Does eighth-
grade mathematics teaching in the United States align with the NCTM standards? Results from the
TIMSS 1995 and 1999 video studies. Journal for Research in Mathematics Education, 37(1), 5–32.

Kennedy, M. (1997). The connection between research and practice. Educational Researcher, 26(7), 4–12.

Learning to teach mathematics through inquiry 261

123

http://education.alberta.ca/department/policy/standards/teachqual.aspx


Kluth, P., & Straut, D. (2003). Do as we say and as we do. Teaching and modelling collaborative practice in
the university classroom. Journal of Teacher Education, 54(3), 228–240.

Krainer, K., & Wood, T. (Eds.). (2008). The international handbook of mathematics teacher education.
Volume 3: Participants in mathematics teacher education. Individuals, teams, communities and net-
works. Rotterdam: Sense Publishers.

Lampert, M. (2001). Teaching problems and the problems of teaching. New Haven, CT: Yale University
Press.

Lampert, M., & Ball, D. L. (1998). Teaching, multimedia, and mathematics. Investigations of real practice.
New York: Teachers College Press.

Lobato, J., Clarke, D., & Ellis, A. B. (2005). Initiating and eliciting in teaching: A reformulation of telling.
Journal for Research in Mathematics Education, 36(2), 101–136.

Lund, D., Panayotidis, L., Smits, H., & Towers, J. (2006). Fragmenting narratives: The ethics of narrating
difference. Journal of the Canadian Association of Curriculum Studies, 4(1), 1–23.

Maher, C. A. (2002). How students structure their own investigations and educate us: What we’ve learned
from a fourteen year study. In A. D. Cockburn & E. Nardi (Eds.), Proceedings of the twenty-sixth annual
meeting of the International Group for the Psychology of Mathematics Education (Vol. 1, pp. 31–46).
Norwich, UK: School of Education and Professional Development, University of East Anglia.

Mertler, C., & Campbell, C. (2005, April). Measuring teachers’ knowledge and application of classroom
assessment concepts: Development of the Assessment Literacy Inventory. Paper presented at the annual
meeting of the American Educational Research Association. Montreal, Canada. Eric Document
490355.

Moscovici, H., & Holmlund Nelson, T. (1998). Shifting from activitymania to inquiry. Science and Chil-
dren, 35(4), 14–17.

NCTM. (2000). Principles and standards for school mathematics. Reston, VA: National Council of
Teachers of Mathematics.

Pecheone, R., & Chung, R. (2006). Evidence in teacher education: The performance assessment for Cali-
fornia teachers (PACT). Journal of Teacher Education, 57(1), 22–36.

Phelan, A. (2005a). On discernment: The wisdom of practice and the practice of wisdom in teacher
education. In G. F. Hoban (Ed.), The missing links in teacher education design: Developing a multi-
linked conceptual framework (pp. 57–73). Dordrecht, The Netherlands: Springer.

Phelan, A. (2005b). A fall from (someone else’s) certainty: Recovering practical wisdom in teacher edu-
cation. Canadian Journal of Education, 28(3), 339–358.

Pinczes, E. (1993). One hundred hungry ants. [Children’s literature]. Boston, MA: Houghton Mifflin.
Plowright, D., & Watkins, M. (2004). There are no problems to be solved, only inquiries to be made, in

social work education. Innovations in Education and Teaching International, 41(2), 185–206.
Powell, A. B., Francisco, J. M., & Maher, C. A. (2003). An analytical model for studying the development of

learners’ mathematical ideas and reasoning using videotape data. Journal of Mathematical Behavior,
22, 405–435.

Puntambekar, S., Stylianou, A., & Goldstein, J. (2007). Comparing classroom enactments of an inquiry
curriculum: Lessons learned from two teachers. Journal of the Learning Sciences, 16(1), 81–130.

Raymond, A. M. (1997). Inconsistency between a beginning elementary school teacher’s mathematics
beliefs and teaching practice. Journal for Research in Mathematics Education, 28(5), 550–576.

Ricoeur, P. (1992). Oneself as another (K. Blamey, Trans.). Chicago: University of Chicago Press.
Shore, B. M., Aulls, M. W., & Delcourt, M. A. B. (2008). Inquiry in education. Volume II: Overcoming

barriers to successful implementation. New York: Lawrence Erlbaum Associates.
Smith, J. P. (1996). Efficacy and teaching mathematics by telling: A challenge for reform. Journal for

Research in Mathematics Education, 27(4), 387–402.
Smits, H., Towers, J., Panayotidis, E. L., & Lund, D. (2008). Provoking and being provoked by the

embodied qualities of learning: Listening, speaking, seeing, and feeling (through) inquiry in teacher
education. Journal of the Canadian Association of Curriculum Studies, 6(2), 43–81.

Sullivan, W. M., & Rosin, M. S. (2008). A new agenda for higher education. Shaping a life of the mind for
practice. Stanford, CA: The Carnegie Foundation for the Advancement of Teaching.

Towers, J. (1998). Telling tales. Journal of Curriculum Theorizing, 14(3), 29–35.
Towers, J. (2002). Blocking the growth of mathematical understanding: A challenge for teaching. Mathe-

matics Education Research Journal, 14(2), 121–132.
Towers, J. (2007). Using video in teacher education. Canadian Journal of Learning and Technology, 33(2),

97–122.
Towers, J. (2008). Living ethically in the classroom: Enacting and sustaining inquiry. Journal of Educa-

tional Thought, 42(3), 277–292.
Towers, J., & Davis, B. (2002). Structuring occasions. Educational Studies in Mathematics, 49(3), 313–340.

262 J. Towers

123



Wall, J. (2003). Phronesis, poetics, and moral creativity. Ethical Theory and Moral Practice, 6, 317–341.
Watzke, J. L. (2007). Longitudinal research on beginning teacher development: Complexity as a challenge

to concerns-based stage theory. Teaching and Teacher Education, 23, 106–122.
Whitehead, A. N. (1929). The aims of education and other essays. New York: Macmillan.
Wilson, M., & Goldenberg, M. P. (1998). Some conceptions are difficult to change: One middle school

mathematics teacher’s struggle. Journal of Mathematics Teacher Education, 1(3), 269–293.

Learning to teach mathematics through inquiry 263

123


	Learning to teach mathematics through inquiry:  a focus on the relationship between describing  and enacting inquiry-oriented teaching
	Abstract
	Introduction
	Theoretical framework---a phronetic approach to teaching and learning
	Inquiry-based practice
	Context of the study
	The research study
	Daniel’s experience
	Daniel’s classroom practice
	Daniel’s talk about practice

	Discussion and implications
	Challenges for collaborative practice
	Challenges in the assessment process
	Challenges for teacher education practices

	Conclusion
	Acknowledgement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


