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How can we design high-quality professional development (PD) that substantially 
increases teachers’ knowledge of mathematics for teaching, supports the improvement of 
their instructional practices, and promotes student achievement? From a theoretical lens, 
situative views on cognition and learning offer a focused direction for such an endeavor. 
Scholars within a situative perspective argue that knowing and learning are constructed 
through participation in the discourse and practices of a community, and are shaped by 
the physical and social contexts in which they occur (Greeno, 2003; Lave & Wenger, 
1991). To understand learning in school settings, researchers analyze the conditions 
under which successful participation in one type of situation facilitates successful 
participation in other settings, and they explore the processes of recontextualizing 
resources and discourses in new situations (Adler and Reed 2002; Ensor 2001). With 
respect to teacher learning, it is particularly relevant to consider how practices learned in 
a PD setting can be recontextualized in elementary and secondary school classrooms. A 
situative perspective supports the growing consensus regarding the value of creating 
opportunities for teachers to work together on improving their practice, and of locating 
these learning opportunities in their everyday classroom activities (Ball & Cohen, 1999; 
Putnam & Borko, 1997; Wilson & Berne, 1999).  

Guided by principles derived from a situative perspective, our research team 
designed and studied the Problem-Solving Cycle model of mathematics professional 
development. In this paper, we describe the three major design principles that provided 
the conceptual framework for our PD program and research: establishing a professional 
learning community, using artifacts of practice, and establishing community around 
video.1  

The Importance of Establishing a Professional Learning Community 

Situative theorists draw our attention to the social nature of learning and the 
central role that communities of practice play in determining what and how people learn 
(Greeno, 1997). From a situative perspective, learning is both an individual process of 
coming to understand how to participate in the discourse and practices of a particular 
community, and a community process of refining norms and practices through the ideas 
and ways of thinking that individual members bring to the discourse (Lave & Wenger, 
1991). In educational settings, a situative perspective suggests that strong professional 
learning communities can foster the enhancement of teachers’ professional knowledge 
and improvement of practice (Little, 2002).  

To create an environment in which teachers collectively explore ways of 
improving their teaching and support one another as they work to transform their 

                                                 
1 The conception of “knowledge of mathematics for teaching” developed and elaborated by Ball and 
colleagues (e.g., Ball & Bass, 2000; Ball, Thames, & Phelps, 2005, April) also informed the conceptual 
framework for the PSC (see Koellner, et al., 2007; Jacobs, et al., in press). 
 



practice, PD programs must establish trust, develop communication norms that enable 
challenging yet supportive discussions, and maintain a balance between respecting 
individual community members and critically analyzing issues in their teaching (Seago, 
2004; Wilson & Berne, 1999). Although conversations in PD settings are easily fostered, 
discussions that support critical examination of teaching are relatively rare. Such 
conversations must occur if teachers are to collectively explore ways of improving their 
teaching and support each other as they work to transform their practice (Ball 1996; 
Frykholm 1998; Wilson & Berne 1999).The QUASAR project’s site-based PD programs 
are illustrative. At schools where strong professional learning communities evolved, 
teachers increased their use of cognitively challenging tasks and students’ mathematical 
explanations, and students grew in their ability to solve problems and communicate 
mathematically (Stein, Silver, & Smith 1998; Stein, Smith, & Silver 1999).   

Using Artifacts of Practice to Provide a Meaningful Context for Learning 

Situative theorists also posit that the contexts and activities in which individuals 
learn are fundamental to what they learn (Greeno, Collins, & Resnick, 1996). A focus on 
the situated nature of knowing and learning suggests that teachers’ own classrooms are 
powerful contexts for their learning (Putnam & Borko, 2000). It does not imply, however, 
that PD activities should occur only in K-12 classrooms. Alternatively, artifacts of 
classroom practice—such as videotapes of lessons and student work produced during a 
lesson—can bring teachers’ classrooms into the PD setting (Kazemi & Franke, 2004; 
Little, Gearhart, Curry, & Kafka, 2003; Sherin & Han, 2004; Sowder, 2007). Such 
artifacts make the work of teaching a central focus of professional learning experiences 
and anchor conversations in specific classroom events. They enable teachers to examine 
one another’s instructional strategies and student learning, and to discuss ideas for 
improvement (Ball & Cohen, 1999).  

Video records of classroom practice are becoming increasingly popular as a tool 
for teacher professional development (e.g., Brophy, 2004; Clarke & Hollingsworth, 2000; 
Sherin, 2004a). As Sherin explains, “Video allows one to enter the world of the 
classroom without having to be in the position of teaching in-the-moment” (p. 13). Video 
records are particularly powerful because they are immutable, collectable, and can be 
edited and recombined (Latour, 1990). Clips can be created to address particular PD 
goals. They can be viewed repeatedly and from different perspectives, providing “the 
opportunity to develop a different kind of knowledge for teaching—knowledge not of 
‘what to do next,’ but rather, knowledge of how to interpret and reflect on classroom 
practices” (Sherin, 2004a, p. 14). Video clips enable teachers to closely examine one 
another’s instructional strategies and student learning, and to discuss ideas for 
improvement. 

Any video of classroom instruction can situate PD in a setting that is likely to be 
meaningful for teachers; however, there are theoretical and empirical arguments for using 
video from participants’ own classrooms. Video from teachers’ own classrooms situates 
their exploration of teaching and learning in a more familiar, and potentially more 
motivating, environment than does video from unknown teachers’ classrooms (LeFevre, 
2004). This theoretical position is supported by empirical evidence that teachers who 
watched video from their own classroom, in a computer-based PD environment, found 
the experience to be more stimulating than did teachers who watched video from 
someone else’s classroom. The teachers whose PD was organized around their own 



videos also reported that the program had greater potential for supporting their learning 
and for promoting instructional change (Seidel et al., 2005). 

Establishing Community around Video from Teachers’ Own Lessons 

Research indicates that the development of teacher communities is difficult and 
time-consuming work; often teachers are reluctant to engage in discussions that involve a 
critical examination of their teaching (Grossman, Wineburg, & Woolworth, 2001; Stein, 
Smith, & Silver, 1999). Because video clearly exposes actual teaching practices, sharing 
video in PD settings is likely to seem more threatening to teachers than sharing other 
artifacts such as lesson plans and student work. Sherin and Han (2004) reported that of 
the four teachers who participated in their year long “video club” meetings, only two 
were willing to be filmed and to share video from their classrooms. Grossman and 
colleagues experienced an even more serious problem with the video club in their 
Community of Teacher Learners project; they explained, “We had only a single meeting 
of the video club because the majority of the teachers in the project decided not to 
continue with it” (p. 1002).  

Establishing and maintaining a strong community is particularly important when 
teachers are asked to share video clips from their own classrooms with colleagues. 
Teachers must feel confident that their videos will provide valuable learning 
opportunities for themselves and their colleagues, and that the atmosphere in the PD 
setting will be one of productive discourse. In a carefully structured PD setting, analyzing 
video from teachers’ own classrooms can help to foster a more tightly knit and supportive 
learning community. By making their own actions and voices a core component of the 
PD, teachers can feel empowered and take ownership of their own learning. As teachers 
share video records of their teaching with colleagues, they have the opportunity to create 
an atmosphere of openness and bonding that is rare in professional learning environments 
(Sherin, 2004b).  

Situativity in Practice: The Problem-Solving Cycle Model of Professional Development 

Through the Supporting the Transition from Arithmetic to Algebraic Reasoning 
(STAAR) project2 we worked with a group of 8-10 middle school mathematics teachers 
for two years, developing, implementing and refining a model of mathematics PD we call 
the Problem-Solving Cycle (PSC). The PSC model is intended to enhance teachers’ 
knowledge of mathematics for teaching, improve their instructional practices, and support 
increased student achievement. Each PSC is a series of three interconnected PD 
workshops in which teachers share a common mathematical and pedagogical experience, 
organized around a rich mathematical task. This common experience provides a 
framework upon which teachers can build a supportive community that encourages 
reflection on mathematical understandings and instructional practices. Throughout the 
workshops, teachers delve deeply into issues involving mathematical content, pedagogy, 
and student thinking, as they pertain to the selected task. All three workshops emphasize 
using artifacts of practice to situate teachers’ learning opportunities in the context of their 
everyday work (see Table 1). 

                                                 
2 The professional development program featured in this article is one component of STAAR, supported by 
NSF Proposal No. 00115609 through the Interagency Educational Research Initiative (IERI). The views 
shared in this article are ours, and do not necessarily represent those of IERI.  



During the first workshop of the PSC, teachers collaboratively solve a rich 
mathematical problem (“the PSC problem”) and develop plans for teaching it to their 
own students. The main goal of this workshop is to help teachers develop the content 
knowledge necessary for planning and implementing the PSC problem, and the majority 
of the time in Workshop 1 is spent by teachers solving the problem and debriefing their 
solution strategies (see Table 1). Teachers also discuss ideas about teaching the PSC 
problem and develop unique lesson plans that they will implement prior to Workshop 2. 

Between Workshops 1 and 2, each participant teaches the PSC problem in one of 
his or her classes, and the lesson is videotaped. Subsequent workshops focus on the 
teachers’ experiences using the problem in their classrooms and rely heavily on video 
clips and written student work from their lessons. To this end, after the videotaping 
occurs, the facilitator selects short video clips and examples of student work to serve as 
anchors for discussions during Workshops 2 and 3. 

The major focus of Workshop 2 is the role played by the teacher in implementing 
the problem. Video clips serve as a springboard for exploring topics such as how the 
teachers introduced the task, posed questions to elicit and extend students’ thinking, and 
managed the classroom discourse. When planning the workshop, the facilitator creates 
guiding questions for the teachers to consider as they watch and discuss the video.  

Activities in Workshop 3 are centered on critical examination of students’ 
mathematical reasoning. In addition to watching video clips, teachers study their 
students’ written work on the PSC problem. Guiding questions are again provided to 
focus the exploration of issues such as unexpected methods the students used to solve the 
problem and ways they explained and justified their ideas.  

The PSC is designed to be implemented by a facilitator who plans and conducts 
the workshops. The three design principles—establishing a professional learning 
community, using artifacts of practice, and establishing community around video—guide 
the planning and enactment of each workshop. These principles provide a framework for 
the facilitator to make decisions about ways to establish trust and to develop 
communication skills that will enable productive discussions about teaching and learning. 
In addition, they guide the selection of video clips to help teachers learn important 
mathematical content, investigate their own instructional practices, and study their 
students’ work. (Borko et al., in press) 

The PSC model is intended to be an iterative, long-term approach to PD. One 
iteration corresponds to an academic semester, during which time the group focuses on a 
unique mathematical task and considers selected aspects of the teachers’ instructional 
practices and their students’ mathematical thinking. The PSC model capitalizes on the 
power of video to situate PD activities in teachers’ instructional practices, and to help 
teachers deeply investigate issues around teaching and learning a specific mathematics 
problem. Participating in the PSC provides teachers with the opportunity to work together 
in a professional community, share their knowledge, and support one another. Successive 
iterations build on one another and capitalize on the group’s expanding knowledge of 
mathematics for teaching and developing sense of community.   

Our initial experiences implementing and studying the PSC as part of the STAAR 
project suggest that, over a two-year period with increasingly focused and challenging 
facilitation, the teachers established a strong professional community, respectful and 
productive discourse norms, and an expanding ability and willingness to learn by 



analyzing and sharing ideas about classroom video (Borko et al., in press). Furthermore, 
our data suggest that participation in the PSC positively impacted teachers’ professional 
knowledge and classroom instructional practices (Jacobs et al., in press; Koellner et al., 
2007). These findings signal optimism for the use of design principles grounded in 
situative theory when designing and studying models of mathematics professional 
development. 

 
 
Table 1. Central Goals and Key Activities in Each Workshop of the PSC 
 
 

Central goals Key activities 

Workshop 1 Develop the content knowledge 
necessary to teach the PSC 
problem effectively in the 
classroom. 

1. Solve the PSC problem and debrief 
solution strategies.   
2. Plan to teach the PSC problem to 
their own students. 

Workshop 2 Analyze the role played by the 
teacher when implementing the 
PSC problem in the classroom.  

Watch and discuss video clips using 
guiding questions that focus on the 
role of the teacher. 

Workshop 3 Analyze student thinking in 
terms of the mathematics of the 
PSC problem. 

Watch video clips or examine student 
work; discuss artifacts using guiding 
questions that focus on the students’ 
mathematical thinking. 
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