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PROBLEM STATEMENT

With the impending adoption of the Common Core 
standards and assessments in the majority of states, 
there is a tremendous need for resources and pro-
fessional development (professional development) 

materials that support elementary teachers as they 
transition to a standards-based approach to teach-
ing mathematics. The new standards emphasize 
conceptual understanding of mathematics through 
problem solving rather than learning mathematics 
as isolated computational procedures. Specifically, 
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A Framework for Developing 
Robust Online Professional 
Development Materials to 
Support Teacher Practice 
under the Common Core

ABSTRACT

The purpose of this chapter is to present a framework for developing online professional development 
materials to support teachers as they adopt the Common Core standards. The framework builds con-
ceptually from the principles associated with successful mathematics professional development on the 
teaching practices that support productive mathematical discourse in the classroom. The framework 
was applied to online materials developed from an emergent perspective (Cobb & Yackel, 1996) in the 
context of the Common Core fractions standards at the elementary level. Implications for the use of 
the framework to guide the selection, development, and implementation of mathematics professional 
development are discussed.



320

Developing Robust Online Development Materials to Support Teachers under the Common Core

the Common Core standards promote instruction 
that creates opportunities to learn mathematical 
content as it is used in real world practices. These 
practices draw heavily on the National Council of 
Teachers of Mathematics (NCTM) (2000) process 
standards, such as promoting mathematical rea-
soning and communication, using mathematical 
representations, solving problems, and connecting 
across mathematical concepts.

One way in which these standards can be met 
is by teaching with cognitively demanding tasks 
(CDTs). CDTs are rich tasks that create oppor-
tunities for teachers and students to explore and 
discuss mathematics, develop multiple solution 
strategies, connect across mathematical concepts, 
and often embed computational practice within 
the larger context of higher-order thinking (Bos-
ton & Smith, 2009; Franke, Kazemi, & Battey, 
2007; Smith & Stein, 1998; Stein, Grover, & 
Henningsen, 1996). The NCTM (2012) strongly 
promotes teacher use of problem solving activities 
with the characteristics of CDTs in an effort to 
increase student understanding of mathematical 
concepts. Teaching with CDTs has the potential 
to meet the goal of the Common Core to bring 
mathematical content and practice together in the 
context of authentic problems.

There are key teaching practices associated 
with successful implementation of CDTs in the 
classroom and in a manner that meets the Common 
Core standards. Generally, these practices facilitate 
rich mathematical discussion that sustains cogni-
tive demand throughout the exploration or solving 
of a problem. Stein, Engle, Smith, and Hughes 
(2008) identified five practices that support ef-
fective mathematical discourse in the classroom. 
Those practices are described briefly:

• Anticipating: Anticipating involves teach-
ers predicting possible student responses 
as they explore mathematical tasks. This 
includes anticipating appropriate math-
ematical thinking around a task, misinter-
pretations of a problem, and possible mis-

conceptions that students might hold. An 
important aspect of this practice is antici-
pating the questions that a teacher might 
use to address possible student responses 
to sustain cognitive demand.

• Monitoring: Monitoring involves listening 
to students’ mathematical thinking during 
classroom activity and determining appro-
priate responses to that thinking. Teachers 
may circulate the classroom as they moni-
tor to assess the types of thinking that are 
present, introduce questions to sustain cog-
nitive demand, and begin to plan the focus 
of the later practice of connecting.

• Selecting: When selecting student respons-
es, the teacher assesses the variety of strat-
egies used in the classroom with the goal 
of determining which strategies to make 
public to the class. This is an opportuni-
ty for teachers to probe the mathematical 
thinking underlying each solution strategy 
to determine which types of thinking help 
support the objectives of the task. When 
selecting, a teacher may choose strategies 
that expand on a given concept or expose 
common misconceptions in a way that the 
students are capable of dealing with as a 
group.

• Sequencing: Once specific student strat-
egies are selected, the teacher then de-
termines a sequence for making those 
strategies public to the entire class. The se-
quence purposefully conveys mathematical 
ideas in a way that supports the goals of the 
task. In some cases, this may be to expose 
similar types of thinking, while in others it 
may be to expose students to multiple rep-
resentations or contradictory strategies in 
an effort to better understand an underlying 
concept.

• Connecting: Finally, the teacher must 
help students make deliberate and spe-
cific connections among the ideas that are 
presented to the class. This may include 
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having students make connections among 
the ideas within a task, or to previously 
learned mathematics. Connecting may also 
include follow-up or extension activities 
that continue mathematical thinking on a 
given concept.

Emerging research on student learning through 
problem solving has shown that such practices 
can impact student learning in measurable ways 
(Kazemi & Stipek, 2001; Wood, Williams, & 
McNeal, 2006). A teacher’s ability to implement 
effective teaching practices when using CDTs, 
however, is highly dependent on his/her own 
mathematical content knowledge and understand-
ing of teaching mathematics (Franke et al., 2007; 
Hill & Ball, 2009). Elementary teachers are typi-
cally unprepared to teach in this manner, favoring 
traditional approaches to teaching mathematics 
that emphasize computations and procedures and 
de-emphasize conceptual understanding. As a 
result, they inadvertently reduce the complexity 
of problem-solving tasks and their students learn 
mathematics in a way that fails to meet the new 
standards. Since elementary teachers teach across 
multiple subject areas (e.g., National Mathematics 
Advisory Panel [NMAP], 2008), they will need 
guidance and support focused on refining their 
understanding of mathematics and the effective 
practices associated with employing problem-
solving tasks in the classroom. This is not likely to 
occur under the Common Core standards without 
professional development.

These issues become more problematic when 
teaching fractions at the elementary level under 
the new standards. Elementary teachers rely more 
heavily on procedural approaches to teaching frac-
tions, especially when they lack an understanding 
of the underlying concepts and the connections 
among those concepts (Isiksal & Cakiroglu, 2011; 
Ma, 1999; Tirosh, 2000). Teachers who primarily 
understand fractions in a procedural way are most 
likely to continue favoring procedural approaches 

while enacting cognitively demanding tasks (Ball, 
Thames, & Phelps, 2008; Franke et al., 2007; Ma, 
1999). In addition, Levenson, Tsamir, and Tirosh 
(2010) found that elementary school teachers gen-
erally prefer to use mathematical explanations that 
are procedural rather than those that develop or 
connect concepts because they are most easily and 
immediately understood by students. An emphasis 
on procedural understanding is ineffective when 
teaching under the goals of the Common Core 
standards because it fails to draw on and connect 
the mathematical concepts that are associated 
with that task.

Although face-to-face methods of mathemat-
ics professional development have been found 
to be successful, they are costly and place high 
demands on school resources. In addition, a recent 
study by Garet et al. (2010) indicates that they 
do not always lead to improved teacher practice 
or student achievement. Teachers in that study 
received one year of face-to-face mathematics 
professional development that focused on using 
visual representations, eliciting student thinking, 
and focusing on mathematical reasoning as part of 
classroom activity. After one year, there was little 
difference in teacher practice and no difference 
in student achievement for teachers who received 
significantly more professional development con-
tact hours, including in-classroom coaching. While 
in-class and face-to-face support is undoubtedly 
important, the viability, feasibility, and scalability 
of such methods for broader implementation have 
been questioned (Stiles, Mundry, Loucks-Horsley, 
Hewson, & Love, 2009). Matos, Powell, Sztajn, 
and Ejersbo (2009) similarly noted that new digital 
technologies in the classroom create an opportu-
nity to explore a wider variety of approaches to 
supporting teachers in the classroom. With the 
technologies that are widely available in today’s 
classrooms, there is an opportunity to develop 
support that is readily available to teachers via 
the Internet while reducing the costs associated 
with face-to-face methods.
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DESIGN FRAMEWORK

Our goal was to develop online professional 
development materials to support the teaching 
of fractions under the Common Core standards 
at the elementary level. Specifically, we targeted 
the Common Core’s goal to connect the standards 
for mathematical practice with the standards for 
content. Through an interdisciplinary effort among 
Universities (we will name them later, but omitted 
for review to keep the process ‘blind’), we created 
a design framework to support the development 
of online professional development materials. 
Specifically, the materials introduce the Stein 
et al. (2008) teaching practices in the context of 
fraction CDTs at the fourth grade level.

The framework draws heavily on our current 
knowledge of effective face-to-face and online pro-
fessional development to maximize the potential 
to change teacher practices in the classroom while 
being flexible enough to complement existing pro-
fessional development strategies and mathematics 
curriculum (e.g. Investigations, Connected Math 
Project, etc.). The framework includes a total of 
five features that are described:

•  Concepts in the Context of CDTs: 
Grounding teacher learning in CDTs ad-
dresses the need to develop a teacher’s own 
understanding of mathematical concepts 
and practices. Teachers whose professional 
development focuses on math concepts as 
part of learning to teach with CDTs are 
more likely to understand how to sequence 
mathematics with greater curricular cohe-
sion (Ferrini-Mundy, Burrill, & Schmidt, 
2007). By focusing on fraction concepts as 
part of a meaningful teaching activity like 
CDTs, we are likely to improve teachers’ 
ability to ask students effective questions, 
understand a wider variety of student-gen-
erated approaches to a task, and engage 
students in mathematical reasoning using 

a variety of representations (Ball, Thames, 
et al., 2008; Lampert, Beasley, Ghousseini, 
Kazemi, & Franke, 2010).

• Visual Representations: A teacher’s abil-
ity to use visual representations to promote 
student learning is critical to instruction 
under the Common Core. Learning frac-
tion concepts through reasoning and logic 
with representations rather than abstract 
rules provides a tangible context in which 
to ground more advanced mathematics and 
promote student thinking about mathemat-
ics (Burns, 2001; National Mathematics 
Advisory Panel, 2008; Van de Walle & 
Lovin, 2006). At the elementary level, 
Ball, Hill, and Bass (2005) and others 
(Borko, Roberts, & Shavelson, 2008; Hill 
& Ball, 2004) have stressed the importance 
of teachers’ use of representations to ex-
press and explain mathematical reasoning, 
as well as to demonstrate how algorithms 
work conceptually.

• Question Strategies: Teachers often lower 
the cognitive demand of a CDT through 
the questioning strategies they use to pro-
mote student thinking. Typical ways of do-
ing this include shifting the emphasis from 
exploring key concepts to identifying cor-
rect answers, de-emphasizing problematic 
aspects by giving students the solution, 
and not pressing students for clear, logi-
cal arguments (Stein, Grover, et al., 1996). 
Structuring professional development ma-
terials around questioning strategies such 
as those presented in the Thinking Through 
a Lesson Protocol (TTLP) (Smith, Bill, & 
Hughes, 2008) provides teachers with plan-
ning support aligned to the nature of CDTs 
and standards-based practice (Boston & 
Smith, 2009).

• Student Thinking: Teachers can lower the 
cognitive demand associated with CDTs by 
failing to anticipate a wide variety of stu-



323

Developing Robust Online Development Materials to Support Teachers under the Common Core

dent responses, both correct and incorrect 
(Stein, Grover, et al., 1996). Researchers 
(Isiksal & Cakiroglu, 2011; Ma, 1999; 
Tirosh, 2000) have suggested that a teach-
ers’ ability to teach fractions would be 
improved through greater exposure to ex-
amples of student misconceptions, as well 
as potential student difficulties when solv-
ing problems. To effectively implement 
CDTs, teachers will need examples of stu-
dent work, implementation strategies, and 
analogous activities that expose them to a 
variety of student thinking.

•  Effective Teaching Practice: Teacher 
practice improves when their learning in-
cludes models of best practice (Boston & 
Smith, 2009; Lampert et al., 2010; Sherin, 
Linsenmeier, & van Es, 2009). Providing 
video of actual teaching situations or voice-
over accounts of specific practices can help 
teachers visualize each practice and sup-
port their own practice in the classroom.

APPLYING THE FRAMEWORK

The framework was used to develop online 
professional development materials that support 
the teaching of fractions at the elementary level. 
The materials, contained in a Website entitled 
Fractions to the Core (http://tothecore.coe.uga.
edu) were created through design based research. 
Specifically, the materials were developed in 
close coordination with three teachers at a local 
elementary school. Our work is situated in what 
Cobb and Yackel (1996) refer to as an emergent 
perspective – a perspective that attempts to coor-
dinate individual activity with the social context 
in which it occurs. The emergent perspective, 
the development process, and the application 
of the framework to Fractions to the Core are 
described next.

Emergent Perspective: Cobb and Yackel (1996) 
present what they call an emergent perspective dur-
ing their developmental research with elementary 
mathematics teachers. The emergent perspective 
is a form of social constructivism that assumes 
learning is a reflexive relationship between psy-
chological and social perspectives, not merely one 
or the other. The psychological perspective aims to 
account for individual student or teacher learning. 
For example, the researcher may try to analyze 
cognitive restructurings of the child in reaction to 
perturbations during problem solving activity. On 
the other hand, the social perspective aims to ana-
lyze interactions at the classroom level (or school/
cultural levels) to account for learning. Referring 
to the classroom microculture, they identify these 
as classroom social norms, sociomathematical 
norms, and classroom mathematical practices.

Cobb and Yackel (1996) argue that these 
perspectives move between the foreground and 
background of research conducted in the math-
ematics classroom. One can choose to analyze the 
psychological aspects of learning while recogniz-
ing the social context as background and vice 
versa. The authors stress the use of a coordinated 
analysis, stating that classroom social norms, 
“evolve as students reorganize their beliefs, and, 
conversely, the reorganization of these beliefs is 
seen to be enabled and constrained by evolving 
social norms” (p. 178). Although one may choose 
students beliefs as the unit of analysis, it is im-
portant to see how these beliefs form as a result 
of the classroom culture and also help shape this 
culture simultaneously.

By aligning our development process with 
this perspective, we recognize the role of this 
continuum between individual activity and the 
social context. In the process of teacher profes-
sional development, we believe one cannot place 
attention solely on students’ individual cognition 
without also addressing how these are supported 
within the classroom community. No matter how 
well suited the creation or selection of tasks, the 
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classroom norms and practices play an equal role 
in determining the degree to which the task is 
successfully implemented.

Development Process: The materials were 
developed in conjunction with three fifth-grade 
teachers at a local elementary school. The teach-
ers volunteered to work with the design team to 
receive professional development aligned to the 
framework and implement CDTs in their own 
classrooms. The teachers worked with the de-
signers to develop and implement prototypes of 
the online materials, including three CDTs with 
lesson plans organized around the Stein et al. 
(2008) practices, interactive whiteboard files that 
accompanied the lesson plans, information about 
student thinking, and visual representations (e.g. 
blank 100’s grids, number lines, and fraction bars). 
Teachers also received face-to-face professional 
development sessions on those practices in the 
context of the specific CDTs. The goal of work-
ing with paper-based materials and face-to-face 
professional development was to test a variety of 
professional development strategies aligned with 
the framework before developing them fully as 
online materials.

In total, the designers worked with the teachers 
over a three-month period and implemented three 
CDTs with the teachers. This process included 
initial interviews and observations with the teach-
ers, three one-hour professional development 
sessions on teaching the CDTs, in-classroom sup-
port including live modeling of the practices, and 
follow-up interviews after each implementation. 
The teachers worked closely with the designers to 
select tasks and professional development activi-
ties that were most appropriate and pertinent to 
the teachers’ needs and tasks being implemented.

This process provided key design information 
from the emergent perspective – that is, both the 
psychological and social perspective about the 
manner in which teachers used the materials to 
implement the Stein et al. (2008) practices and meet 
the Common Core standards. Table 1 contains a 
description of the design information gained dur-
ing the development process. Initial observations 
and interviews revealed that classroom instruction 
focused heavily on mathematical procedures, 
even when teaching with CDTs. This created a 
teacher-centered environment where students 
had little opportunity to engage in mathematical 
reasoning or communication as part of problem 

Table 1. Description of the design information gained during the development process 

Event Description Design Information Gained

Initial 
Interview and 
Observation

Designers met with teachers to introduce 
the Stein et al. (2008) practices and CDTs. 
Teachers were observed teaching mathematics 
for one 90-minute period.

Teachers were concerned over the mathematical knowledge needed 
to teach using CDTs, as well as students’ ability to engage in 
such tasks. The mathematics classroom was primarily teacher-
centered. Student had little opportunity to express their thinking and 
instruction focused on memorizing procedures and processes.

Observation 
of first CDT 
and follow-up 
interview

Teachers were observed delivering a 90-minute 
mathematics lesson involving the representation 
of ½ on a geoboard. Prior to the lesson, 
teachers met with the designers to select the 
task and receive professional development 
about the Stein et al. practices in the context of 
the task (about 60 minutes total).

Students had limited opportunity to express mathematical thinking, 
both in written and spoken words. They struggled to divide shapes 
in half, work with peers, and explain their thinking. Teachers’ use 
of questions to sustain cognitive demand was limited and they 
often provided solutions and procedures outright. Teachers were 
uncomfortable with allowing students to struggle with mathematics 
and conducted the lesson in a teacher-centered manner.

Observation 
of second and 
third CDT 
and follow-up 
interview

Teachers team-taught a 90-minute lesson with 
designers, who modeled effective practices and 
question strategies. The CDTs involved placing 
benchmark fractions on the number line and 
playing Burn’s (2001) Comparing Game.

Students struggled to place benchmark fractions on the number 
line. Students continued to struggle with expressing mathematical 
thinking and using visual representations to complete tasks 
involving fractions. Teachers continued to express their beliefs that 
having students struggle with mathematics would negatively affect 
standardized test scores.
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solving activities. Overall, students had difficulty 
expressing their mathematical thinking and using 
visual representations of benchmark fractions (e.g. 
unable to use fraction bars to place ¼ between 0 
and 1 on a number line or divide a geoboard shape 
in half). At the same time, the teachers preferred to 
avoid mathematical struggle (for themselves and 
their students) and were concerned that any student 
confusion would result in poor standardized test 
performance in the future. At the conclusion of 
our work, the teachers were interested in learning 
more about teaching mathematics with CDTs but 
felt they needed additional support with the use 
of question strategies and visual representations.

This information was used to inform our ap-
plication of the framework as we developed Frac-
tions to the Core. The most apparent implication 
was that, while the Stein et al. (2008) practices 
strongly align with the Common Core standards, 
teachers needed explicit and clear examples of 
how the two connect. While not explicit in our 
framework, we realized that this could be achieved 
by putting the idea of mathematical struggle in a 
learner-centered classroom at the forefront of the 
professional development materials. The prac-
tices and the Common Core standards both imply 
that this struggle is important, but our work made 
it clear that this idea was complex and multifac-
eted in the actual classroom. Teachers missed 
opportunities to allow students to struggle, and 
lacked the strategies for making effective use of 
that struggle.

This had major implications for the develop-
ment of our videos of best teaching practices and, 
in turn, the documents needed to support teacher 
practice. Specifically, we focused on isolating and 
presenting specific instances of struggle, includ-
ing examples of what typical struggle looks like, 
strategies for sustaining struggle with questions 
and visual representations, and illustrations of 
student-centered instruction in the mathemat-
ics classroom. In addition, we realized that the 
practices of selecting, sequencing, and connecting 
were strongly connected and difficult to present as 

discrete practices. As a result, our videos integrate 
selecting and sequencing into the practice of con-
necting. Finally, teachers struggled with the fact 
that the process of learning to teach with CDTs 
was difficult and required practice. The videos 
and support materials would need to attend to 
the classroom environment, student activities, 
and teacher pedagogy as part of demonstrating 
best practices.

Fractions to the Core: The professional devel-
opment materials housed on the Fractions to the 
Core Website present a sequence of professional 
development around three related CDTs: 1. Ex-
ploring benchmark fractions using 100’s grids, 2. 
ordering benchmark fractions on the number line, 
and 3. the Comparing Game (Burns, 2001). These 
address Common Core standards 4.NF.1 (equiva-
lence) and 4.NF.2 (comparing). These materials 
are open in that they are available for free on a 
public Website. Figure 1 contains a screen shot 
of the Fractions to the Core home page, which 
contains an introductory video about the Stein et 
al. (2008) practices.

To create the materials found on the Website, 
we converted the paper-based prototypes to an 
online format. The professional development that 
was delivered in a face-to-face manner during the 
development process was converted into a series 
of videos. The Website contains a separate page 
for each CDT containing the following profes-
sional development materials:

• Videos of anticipating student thinking 
and question strategies, monitoring student 
work, and connecting, which includes se-
lecting and sequencing student responses.

• A full lesson plan built around the prac-
tices in the videos.

• The Thinking Through a Lesson Plan pro-
tocol (blank).

• Question ideas for each phase of the CDT.
• An interactive whiteboard file for the CDT.
• Printable visual representations (in the 

Resources).
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Figure 2 contains a screen shot of the profes-
sional development provided for the Number 
Line task. As noted in Figure 2, the professional 
development is grounded in the context of specific 
CDTs (Framework 1). Within each specific CDT, 
they then find the materials needed to effectively 
teach that specific CDT. Question strategies are 
promoted by providing both the Thinking Through 
a Lesson Plan protocol and a set of question 
ideas tailored to specific CDT (Framework 3). 
The teaching practices are presented in video 
format such that each video contains exemplars of 
each practice in the context of the specific CDT 
(Framework 5). A short assessment is available for 
teachers to complete a knowledge check regarding 
the practices in the videos.

Unlike many online professional development 
materials for mathematics, the videos on Fractions 
to the Core do not showcase live classrooms. 
Video of live classrooms can be problematic in 
professional development situations. Student-
teacher interactions are often difficult to hear, 
important student activity may not be visible, and 
key teaching strategies may not be immediately 
apparent. The videos in Fractions to the Core 

instead recreate the real problems and situations 
that occurred during our development process 
through animated video with voice-over narration. 
This allowed us to isolate and expand on the use 
of question strategies and visual representations 
to promote student struggle, make visible a 
wider variety of teacher activity and student think-
ing, and illustrate the classroom environment that 
supports CDT use.

Figure 3 contains screen shots from the An-
ticipating video, which illustrate common student 
issues with the Number Line task (Framework 
4). Specifically, the figure contains a sequence 
of images describing how a strategy for ordering 
fractions that works in one situation may not work 
in another similar situation. Figure 4 contains a 
screen shot from the Monitoring video that depicts 
a teacher using fraction bars to support student 
thinking as they complete the task (Framework 
2). Figure 5 contains a sequence of screen shots 
from the Connecting video, which visually depicts 
the teacher selecting, sequencing, and present-
ing student work at the conclusion of the CDT 
(Framework 5).

Figure 1. Fractions to the core homepage containing a video introduction to the Stein et al. (2008) practices
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Evaluation: Three inservice and 15 preservice 
teachers participated in an evaluation of the Web-
site and the materials housed there. Participants 
completed a pre- and post-treatment survey that 
assessed their interest in learning more about 
CDTs, their attitudes about the videos and Web-
site materials, and their suggestions for improving 
the materials. Overall, the majority of participants 
found the site interesting, clear, and effective at 
demonstrating effective teaching practices associ-
ated with CDTs. Preservice teachers indicated 
that the videos increased their comfort with imple-
menting CDTs, including anticipating possible 

Figure 2. The application of the framework (1, 3, and 5) to the number line investigation and supporting 
materials as they appear in the fractions to the core site

Figure 3. The application of the framework (4) to the anticipating video for the number line investigation

Figure 4. The application of the framework (2) 
to the monitoring video for the number line in-
vestigation
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student responses and methods for supporting 
students as they engaged in CDTs. In contrast, 
inservice teachers noted that they needed time to 
try the practices in the classroom before determin-
ing whether the videos and materials were helpful 
to them. Both inservice and preservice teachers 
commented that the materials would be helpful 
for planning and implementing CDTs.

EXTENDING THE FRAMEWORK

Fractions to the Core represents an attempt to 
capitalize on the affordances of online technol-
ogy to provide elementary school teachers with 
readily available, robust professional development 
around the Common Core standards. The frame-
work that guided our development, which draws 
heavily on the research on effective professional 
development, created materials that both inservice 
and preservice teachers found accessible, clear, 
and helpful. As design-based research, the next 
step in extending the framework is to learn more 
about how teachers make use of the Website and 
the materials offered there. To do this, we intend 
to work closely with teachers as they attempt to 
use the Website as they adopt the Common Core 
standards in their classrooms.

In addition, the framework may be used to 
guide the work of teacher educators facing the 
challenge of preparing teachers to adopt the Com-

mon Core standards. Educational leaders looking 
to support Common Core standards may use the 
framework for planning and making decisions 
about the professional development they offer to 
teachers. Leaders, including coaches, may use 
the framework to locate and implement existing 
professional development resources as they work 
with teachers to adopt Common Core standards. 
The framework may be used to develop resources 
outright, or in an effort to generate a comprehen-
sive library of professional development support 
or for the purpose of creating customized profes-
sional development materials. In either case, the 
framework encourages the use of professional 
development materials that not only explain key 
mathematical content, but also situate that content 
in the context of mathematical practice. Frac-
tions to the Core is offered as an example of such 
materials and serves as a resource for supporting 
teachers in the classroom as they adopt the Com-
mon Core Standards.

CONCLUSION

The Common Core standards emphasize teaching 
mathematics content and processes as a unified 
curriculum and promoting understanding in the 
mathematics classroom. Professional development 
on the Common Core will need to illustrate spe-
cific teaching practices that foster this emphasis. 

Figure 5. The application of the framework (5) to the connecting video for the number line investigation



329

Developing Robust Online Development Materials to Support Teachers under the Common Core

Unfortunately, developers of online professional 
development may choose to separate content from 
pedagogy in order to address specific standards 
more fully. For example, the materials contained 
on the Website for the Southeast Comprehensive 
Center [SECC] seek to “clarify the meaning of the 
individual standard rather than to be a guide on 
how to teach each standard, although the examples 
can be adapted for instructional use” (Southeast 
Comprehensive Center [SECC], 2012, p. 1). Both 
content and pedagogy are undoubtedly important 
aspects of any teacher professional development. 
However, professional development materials that 
focus solely on one without addressing the other 
may ultimately fail to support teachers fully in the 
process of enacting the Common Core standards 
in the classroom. The NMAP (2008) noted this, 
stating “conceptual and procedural knowledge of 
fractions reinforce one another and influence such 
varied tasks as estimation, computation, and the 
solution of word problems” (p. 28).

To meet the vision of the Common Core, 
teachers will need strategies for supporting stu-
dents as they make sense of problems, express 
mathematical reasoning, and use questions and 
visual representations to better understand the 
content associated with each standard. By taking 
an emergent perspective, we acknowledge that 
this is most likely to occur when professional 
development focuses both on what teachers know 
and what they and their students do within the 
context of the classroom. The framework detailed 
in this chapter is an attempt to provide teachers 
and teacher educators with a guide for selecting, 
developing, and implementing online professional 
development that sits at the intersection of practice 
and content. Fractions to the Core demonstrates 
how the framework can be used to develop robust 
online professional development materials that can 
be used in a variety of ways by individual teachers, 
math coaches, and professional developer alike.
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