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Networked professional learning communities (NLCs) have emerged as a promising structure for effective profes- 

sional development. Drawing from Garet et al’s (2001) definition of collective participation as groups of teachers 

from the same school, department, or grade level engaging in professional learning together, this study uses an 

embedded case study design to investigate the role of collective participation in promoting teacher learning in a 

mathematics NLC in the United States comprising three separate learning networks. The first network consisted 

of only teachers from one school district, while the other two networks served isolated teachers attending without 

any or only a few school-based colleagues. The varying compositions of these networks enabled us to examine 

how collective and non-collective participation shaped teachers’ learning experiences and later efforts to imple- 

ment their learning in their classrooms. Drawing from analyses of participant observation and interview data, our 

findings emphasize the importance of collective participation in professional learning, while also illustrating how 

some successful teachers with non-collective NLC participation cultivated unique configurations of communities 

for supporting instructional change. 
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. Introduction 

Reforms calling for changes in the instructional core of teach-

ng, such as Common Core State Standards in the United States, re-

uire teachers of mathematics to deepen their mathematical knowl-

dge and learn new instructional strategies. Teachers who fail to change

heir knowledge and practice will be unable to provide the learn-

ng experiences and mathematical understanding that students require

 Schmidt, 2012 ). To promote enhanced knowledge and practice among

eachers, educational leaders must understand how to effectively use

rofessional development (PD) to improve teaching. One promising

tructure for PD is networked professional learning communities (NLCs),

 professional learning community in which educators from multiple

chools engage in shared learning ( Katz & Earl, 2010 ). For example,

LCs might take place in summer workshops or yearlong programs

ffered by county-based intermediate school districts or universities.

hile research shows that NLCs can be productive sites for teach-

rs to learn from colleagues in other schools ( Katz & Earl, 2010 ),

ther research suggests that teachers learn best and implement learn-

ng more effectively when learning alongside colleagues from their own

chool with whom they share curriculum and expectations and with
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hom they collaborate regularly ( Garet et al., 2001 ; Sun et al., 2013 ).

aret et al. (2001) define collective participation as the PD characteris-

ic in which groups of teachers from the same school, department or

rade-level learn together . Such collective participation of school-based

olleagues can be integrated into NLCs when teachers enroll together,

ut NLCs can also have stand-alone attendees who enroll without col-

eagues. These possibilities raise unanswered questions regarding how

he composition of a NLC influences participants’ learning and imple-

entation. Do teachers have more success implementing what they have

earned when that learning occurs alongside colleagues from their own

chool? Can singleton teachers in NLCs without school-based colleagues

ave similarly positive benefits? If so, how do singletons’ experiences of

mplementation differ from those of collective participants? Identifying

he implementation experiences and needs of teachers attending with

nd without colleagues can enable school leaders and NLC facilitators

o effectively support the learning and implementation experiences of

ll teachers. 

Using a theoretical framework grounded in human capital and social

apital, we conducted an embedded case study to investigate the roles

f collective and non-collective participation in a mathematics NLC that

osted three separate learning networks. One network contained only
2022 

ticle under the CC BY-NC-ND license 

https://doi.org/10.1016/j.tatelp.2022.100009
http://www.ScienceDirect.com
http://www.elsevier.com/locate/tatelp
http://crossmark.crossref.org/dialog/?doi=10.1016/j.tatelp.2022.100009&domain=pdf
mailto:Kimberly.Evert@mtsu.edu
https://doi.org/10.1016/j.tatelp.2022.100009
http://creativecommons.org/licenses/by-nc-nd/4.0/


K. Evert and K.C. Stein Teaching and Teacher Education: Leadership and Professional Development 1 (2022) 100009 

t  

c  

c  

o  

i  

a  

f  

e  

r

1

 

s  

i  

w  

p  

t  

w  

v  

a  

t  

a  

d  

u  

A  

s  

s  

I  

o

 

h  

f  

p  

s  

f  

e  

t  

s  

t  

t  

t  

t  

e

 

o  

l  

e  

t  

l  

s  

l  

d  

i  

n  

c  

a

 

i  

2  

l  

l  

s  

g  

p  

c  

a  

e  

c  

l

 

s  

p  

t  

i  

2  

o  

t  

D  

2  

P  

m  

p  

n  

c  

m

1

 

e  

(  

c  

w  

l  

b  

c  

&

 

t  

(  

l  

a  

&  

W  

i  

a  

o  

N  

P  

e  

a

 

d  

i  

w  

b  

a  

T  

t  

f  

c  

t  

l  

o  

a  

p  

s  

s  

c  

a  

s  
eacher groups who worked in the same schools. The other two networks

onsisted of a combination of teachers who attended with school-based

olleagues and teachers who attended alone. The different compositions

f these networks - with Network A having exclusively collective partic-

pation and Networks B and C having a mix of participation styles - en-

bled us to examine how interactions between human and social capital

or collective and non-collective participants shaped teachers’ learning

xperiences and later efforts to implement their learning in their class-

ooms. 

.1. Collective participation in professional learning 

Research illustrates that collaborative and collective learning are es-

ential facets of effective teacher professional learning. Collective learn-

ng can employ a variety of models – from individual teachers working

ith an expert coach, to a group of teachers collectively examining their

ractice, to a full school staff working together to adopt a new prac-

ice, to a countywide network of teachers jointly attending a series of

orkshops ( Darling-Hammond et al., 2017 ). Research on learning re-

eals that learners develop deeper understanding when they externalize

nd articulate their learning ( Sawyer, 2014 ; Vygotsky, 1978 ). That is,

hrough the process of explaining their thinking through social inter-

ctions, learners develop a stronger grasp on the phenomena they are

iscussing, and they can reflect upon and become aware of their own

nderstanding in ways that enable metacognition and deeper learning.

dditionally, colleagues working together to master new knowledge can

caffold one another as they collectively make sense of new ideas and

ort through emergent understandings ( Sawyer, 2014 ; Vygotsky, 1978 ).

n these ways, social interactions among learners create conditions and

pportunities to enrich and strengthen learning. 

Not surprisingly then, research demonstrates a positive impact of

igh-quality teacher collaboration on teacher learning and student per-

ormance outcomes ( Goddard et al., 2007 ; Wei et al., 2009 ). For exam-

le, Ronfeldt et al. (2015) used survey and administrative data to as-

ess the quality of collaboration experienced by over 9000 teachers and

ound that teachers who reported higher quality collaboration experi-

nced greater student achievement gains in mathematics and reading

han teachers who experienced lower quality collaboration. These re-

earchers conceptualized high quality collaboration as occurring when

eachers reported meetings with colleagues to be helpful to their prac-

ice and extensive in the depth to which they examined teaching prac-

ice. These findings reveal that collaborative experiences that lead to

eacher learning, and thus change practice, are grounded in meaningful

xchanges among teachers. 

Some in-depth qualitative studies on the nature of effective collab-

ration have similarly focused on opportunities for meaningful teacher

earning ( Cochran-Smith & Lytle, 1999 ; Levine & Marcus, 2010 ). For

xample, Horn & Little (2010) studied conversational routines among

wo groups of teachers and found that the group with greater teacher

earning tended to take up individual teachers’ problems of practice as

tarting points for rich discussions on principles of teaching, whereas the

ess effective group focused on solving isolated problems in ways that

id not foster discussion to deepen teachers’ understanding about teach-

ng and learning. While researchers agree that teacher collaboration is

ot uniformly effective ( Garet et al., 2001 ; Sun et al., 2013 ), there are

ertainly opportunities for considerable learning when teachers work

nd think together. 

This collaborative potential is the reason collective participation

s considered ideal for professional learning ( Darling-Hammond et al.,

017 ; Desimone, 2009 ; Garet et al., 2001 ). Collective participation al-

ows teachers to discuss concepts, skills, and problems in their work and

ink them to new learning. Teachers who regularly work together also

hare students and curriculum, allowing them to collaboratively inte-

rate new learning into a shared context ( Garet et al., 2001 ). Collective

articipation also enables teachers to build positive relationships that

an foster trust, respect, collegiality, shared responsibility for students,
2 
nd shared expertise within a school ( Penuel et al., 2007 ; Seashore Louis

t al., 1996 ). These social dynamics in teachers’ working environments

an, in turn, strengthen teachers’ satisfaction with their work and their

ongevity in the profession ( Johnson et al., 2012 ). 

Importantly, for teacher professional learning to positively impact

tudent learning, teachers must change their practice in ways that sup-

ort student learning. This is not always the case. Research shows that

eachers often participate in professional learning endeavors with little

mpact on their learning, instruction, or students’ learning ( Heller et al.,

012 ; The New Teacher Project, 2015 ). This is the impetus for numer-

us studies and reports that summarize what we know about effec-

ive teacher professional learning (e.g., Darling-Hammond et al., 2017 ;

esimone, 2009 ; Garet et al., 2001 ; Hunzicker, 2011 ; Penuel et al.,

007 ; Sancar et al., 2021 ; Sztajn et al., 2020 ; The New Teacher

roject, 2015 ). These works have concluded that effective PD is subject-

atter focused, active, coherent with other initiatives, immediately im-

lementable, sustained over time, reliant upon experts, rich in metacog-

ition and feedback, and undertaken collectively. Networked learning

ommunities are one type of professional learning opportunity that

eets these criteria. 

.2. Networked professional learning communities 

Networked professional learning communities (NLCs) unite

ducators from different schools in shared learning experiences

 Lieberman, 2000 ) - that is networked learning - by which educators

an learn through social interactions, communication, and exchange

ith a network of professional colleagues that extend beyond their

ocal school networks ( Vaessen et al., 2014 ). NLCs are characterized by

ringing together professionals from different organizations around a

ommon goal to exchange knowledge and organizational norms ( Pugh

 Prusak, 2013 ). 

In the 1980s and 1990s, NLCs became popular forums for teachers

o question their practice, seek help, and share expertise across settings

 Lieberman, 2000 ). More recently, NLCs have been used widely in Eng-

and, where the National College of School Leadership convened leaders

nd teachers from over 600 schools to share expertise in networks ( Katz

 Earl, 2010 ). Within the US, the most widely known NLC is the National

riting Project ( Little, 2006 ), which hosts summer institutes at approx-

mately 200 universities serving several thousand teachers annually in

n effort to train teachers to teach writing effectively and to support

ther teachers in teaching writing effectively ( Gallagher et al., 2017 ;

ational Writing Project, 2016 ). Networks within the National Writing

roject occur on multiple levels; there are both networks among teach-

rs who participate in a single site but who work in different schools

nd networks across sites ( Gallagher et al., 2017 ). 

The distinctive characteristic of an NLC is that participants work in

ifferent schools and convene regularly to engage in professional learn-

ng for continuous improvement by drawing on the expertise of net-

ork facilitators and fellow attendees ( Katz & Earl, 2010 ). The theory

ehind NLCs is that they support teacher learning by facilitating inter-

ctions within and across schools in the network ( Katz & Earl, 2010 ).

he inclusion of educators from other schools offers participants access

o more resources, ideas, and expertise brought by others, opportunities

or self-reflection by needing to explain contextual details to non-school

olleagues, and a leadership opportunity in bringing the learning back

o their school ( Prenger et al., 2019 ). NLCs are one type of professional

earning community (PLC), which is a broader concept denoting a group

f educators working collectively to improve student learning through

dult learning ( DuFour, 2004 ). PLCs could include any configuration of

eople, while NLCs intentionally group educators working in different

chool sites to draw on expertise and experiences across locations to

upport participants’ collective learning ( Katz & Earl, 2010 ). Of course,

ollective participation of same-school teachers could be part of NLCs,

s teachers can participate collectively or independently. The present

tudy sets out to examine how these various types of participation re-
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ate to teachers’ experiences of implementing their learning from NLCs

n their classrooms. 

. Theoretical framework 

Our theoretical framework integrates human capital and social cap-

tal, two facets of professional capital ( Hargreaves & Fullan, 2012 ). Hu-

an capital is the professional capacity of individual teachers, including

umulative abilities, knowledge, and skills acquired from experience,

raining, and professional learning ( Pil & Leana, 2009 ). Human capital

anifests in teachers’ instructional skills, knowledge of content, abil-

ties to convey content to students in ways that support learning and

ddress misconceptions, and competencies in managing their classroom

nd relating to students ( Daly et al., 2014 ; Shulman, 1986 ). Research

as long examined how teachers’ human capital impacts student out-

omes. Countless studies using a variety of methodologies, disciplines,

nd focal points have illustrated strong, significant relationships be-

ween teachers’ knowledge, skills, and abilities and students’ academic

erformance (e.g., Campbell et al., 2014 ; Hanushek, 2011 ; Hill et al.,

005 ; Rockoff, 2004 ; Rowan et al., 2002 ; Stronge et al., 2011 ). 

The importance of teacher capacity raises questions about how

chool leaders can ensure that all students have teachers with

igh human capital. In addition to strategic hiring and retention

 Donaldson, 2013 ; Loeb et al., 2012 ), scholars advocate for focused at-

ention on how teachers work and learn interdependently through in-

chool collaboration (e.g., Cochran-Smith & Lytle, 1999 ; Horn & Lit-

le, 2010 ; Johnson, 2010 ; McLaughlin & Talbert, 2006 , 2010 ). Such in-

erdependent, collaborative relationships generate a form of social capi-

al within schools, such that individual teachers and the school collective

ll benefit from positive, collegial relationships among teachers and the

esources and knowledge shared through such relationships. Social capi-

al in this context is defined as the collective resources individual teach-

rs can access through relationships with colleagues ( Bourdieu, 1986 ;

aly et al., 2014 ). Scholars often assess teachers’ social capital by mea-

uring the extent to which teachers consult colleagues about teaching,

he depth of their collegial exchanges, the strength of their interpersonal

ies, and their levels of trust or mutual respect with colleagues ( Baker-

oyle & Yoon, 2011 ; Daly et al., 2014 ; Pil & Leana, 2009 ; Yoon et al.,

017 ). Using social network analysis, scholars have also found that the

ocial capital available to each member in an organization depends upon

he organizational structure of the social network and the member’s lo-

ation within that structure ( Coburn & Russell, 2008 ). 

Using surveys and quantitative analyses, researchers have exam-

ned statistical relationships among human capital, social capital, and

eaching outcomes within groups of teachers ( Daly et al., 2014 ; Pil &

eana, 2009 ; Yoon et al., 2017 ). In one study of 239 elementary-school

rade-level teams with over 1000 teachers, Pil & Leana (2009) exam-

ned how individual teachers’ human capital and within-school social

apital separately and collectively related to improvements in their stu-

ents’ performance. They found positive effects of teachers’ human cap-

tal on student gains on standardized assessments and that the strength

f social ties among grade-level colleagues predicted student improve-

ent, with the strongest effect for teachers with less human capital

 Pil & Leana, 2009 ). Similarly, Daly et al. (2014) studied 63 teachers

n five schools and assessed relationships among teachers’ individual

uman capital, their social networks around reading comprehension,

nd their students’ performance on reading assessments. They found a

ositive, significant relationship between teachers’ human capital and

tudent performance, and that teachers who frequently reached out to

olleagues to share knowledge around reading comprehension tended

o have higher student reading performance. Teachers who were cen-

ral in knowledge-seeking networks, meaning those that reached out

he most, tended to have higher student performance than those who

eached out less. In another study, Yoon et al. (2017) examined rela-

ionships among human capital, social capital, and instructional change

or 21 secondary science teachers who attended summer PD on problem-
3 
ased and inquiry-based instruction. Using pre- and post- student sur-

eys to measure how teachers changed instruction, Yoon and colleagues

ound that only social capital was a significant predictor of instructional

hange when both social and human capital were included in a statis-

ical model ( Yoon et al., 2017 ). The authors hypothesized that the PD

ight have had greater impact on practice if they emphasized social

apital more ( Yoon et al., 2017 ). 

In the present study, we consider teachers’ human and social cap-

tal to be pertinent for whether and how teachers enact instructional

hange in response to NLC learning. We initially theorized that teach-

rs attending with school colleagues would have school-based social

apital that extended to the NLC and thus supported transfer of NLC

oncepts to practice. We questioned whether and how teachers attend-

ng the NLC individually could transfer their learning to their practice

nd whether developing human capital through the NLC would be suf-

cient for changing their instruction without social capital connecting

he school and NLC. To examine these dynamics, we used interview and

bservation data to consider how teachers’ various social capital oppor-

unities in their NLCs and schools shaped their use and implementation

f NLC learning. That is, building on teachers’ individual human capital,

e considered the various ways in which social capital was or was not

nacted to support implementation of learning. To this end, we exam-

ned differences across two groups of teachers participating in county-

ased NLCs: those who participated with school colleagues and those

ho did not. We address three research questions: 

(1) What were the different ways that teachers report incorporating

concepts from the NLCs into their classrooms? 

(2) What are the experiences of teachers who participate in the NLCs

collectively and non-collectively as they attempt to implement

network practices in their teaching? 

(3) How do teachers from both groups describe the communities that

support their efforts to change their instruction following their

network learning? 

. Methods 

.1. Embedded case study 

Using participant observation and interviews, we conducted an em-

edded case study ( Yin, 2013 ) with a countywide mathematics NLC pro-

ram as the overarching case and three NLCs within the program as

mbedded cases. An Intermediate School District (ISD) serving a large

ounty in Michigan hosted the program. The program goals (Szajtn,

011) were to increase teachers’ knowledge of how K-8 students un-

erstand mathematics, address gaps in teachers’ mathematics knowl-

dge, and train teachers in using two specific concepts: rich mathemat-

cal tasks and five practices for leading mathematics discussions. Par-

icipants attended a two-week, 80 h summer institute led by a college

athematics professor and the ISD-appointed facilitator utilizing an ex-

sting curriculum. Participants built on their summer work throughout

he school year during nine monthly four-hour network meetings fo-

used on defining, planning, and teaching with rich mathematical tasks

nd a book study of 5 Practices for Orchestrating Productive Mathematics

iscussions ( Smith & Stein, 2011 ). These monthly NLC meetings were

he focus of this study. 

The ISD established the context of the NLCs ( Sztajn, 2011 ) and

ormed the three networks. Network A included 31 K-8 teachers from

hree schools in one district, with at least five teachers from each

chool. Network B consisted of 18 K-8 teachers and some special ed-

cation and support teachers, all from two districts, with a handful

rom shared schools. Network C included nine elementary teachers,

wo special education teachers, and a Title I teacher, who came from

hree districts with only two teachers from the same school. All teach-

rs had a range of experience from first-year teachers to 20-year vet-

rans; they worked in schools that ranged in size from 320 to 540 stu-
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ents. All three networks met in the evenings, from 5 pm–9 pm for Net-

orks B and C and from 4 pm–8 pm for Network A. For Network A

articipants, the district assistant superintendent “highly encouraged ”

heir participation. Participants in Networks B and C reported learning

bout the NLC from district emails or colleagues who had participated

reviously. 

While the formats for the three NLCs were similar, there were some

ifferences. A different facilitator hosted each network. Alyssa, the Net-

ork B facilitator, created and designed the NLCs. Katherine, the Net-

ork A facilitator, reported meeting regularly with Alyssa to “plan the

irection… the overall arc of where we want to go and the timing of the

otal NLC. ” Alyssa supported the Network C facilitator, Nancy, by regu-

arly attending Network C sessions and offering feedback. On her goals

or the NLC, Alyssa shared, “I hope that I expose [teachers] to how math

an be richer, that it is more than just you have to make sure that you

an do these things in a certain amount of time. ” She described using

he 5 Practices book to “anchor what each session would be about. ” Like-

ise, Katherine described her goal as helping teachers gain “the idea of

sing rich math tasks in the classroom. We’ve also focused on the five

ractices of productive discussion. ” Nancy emphasized the same goals

n that she hoped teachers would learn to “discern what makes an actual

ich mathematical task ” and “facilitating discussions with kids. ” How-

ver, she added the goal of helping teachers become mathematically

roficient. 

The monthly meetings for Networks A and B followed similar for-

ats. Each meeting began with announcements, celebrations, and a re-

iew of group agreements. Then teachers would attempt a rich mathe-

atical task while the facilitator modeled the five practices for mathe-

atical discussions. Participants would take on the role of K-12 students

y working the problems and discussing their problem-solving strategies

nd solutions. Usually an additional activity focused on planning and

eaching using these concepts. This activity differed between Networks

 and B. In Network A, where teachers sat with grade-level colleagues,

hey collaborated to either plan the use of a rich mathematical task or

ssess student work. For example, in April, participants worked in grade-

evel teams during dinner to “find a task you would like to use with your

tudents. ” In Network B, teachers engaged in more general discussions

f concepts. For example, in February, teachers discussed the relation-

hips between rich mathematical tasks and Bloom’s taxonomy; in April,

eachers discussed obstacles they experienced when trying to implement

hese concepts. 

While Nancy communicated regularly with Alyssa, her Network C

eetings followed a different structure, and each month focused on a

ifferent topic. For example, in January, teachers completed traditional

athematics problems from the Intel Math textbook followed by a quick

eview of rich mathematical tasks and the five discussion practices. In

arch, she provided time for participants to read the 5 Practices book,

hen modeled a rich mathematical task and discussion, and ended with

0 min for teachers to plan a rich mathematical task. In April, the meet-

ng followed the structure of the other networks, with Nancy modeling

he use and discussion of a rich mathematical task. While activities dif-

ered, all three networks enabled participants to engage with rich math-

matical tasks, discuss their practice in groups, and debrief in whole-

roup discussions. 

.2. Participant selection 

Study participants during observations were all 61 participating

eachers across the three networks and the three facilitators. After three

bservations of each network, the first author made an announcement

nviting attendees to participate in interviews about the network. Fif-

een teachers volunteered, which allowed for maximum variation sam-

ling ( Patton, 2002 ). The interview participants – five from Network A,

ix from Network B, and four from Network C – represented different

chools, grade levels, and years of experience (see Table 1 ). Interviewees

lso included the three network facilitators. 
4 
.3. Data collection 

The first author engaged in participant observation at all network

eetings from January through May 2016, for a total of thirteen four-

our meetings. During each meeting, the first author sat with partici-

ants while observing and recording field notes. She also engaged with

articipants by collaboratively completing the rich mathematical tasks

nd discussing solutions with teachers at her table. Field notes consisted

f running descriptions of the mathematics content covered, topics of

iscussion among participants and facilitators, and interactions among

eachers. In capturing teacher interactions during NLC meetings, she

articularly attended to indicators of human capital (e.g., mathemat-

cs knowledge and prior teaching experiences) and social capital (e.g.,

ollegial relationships and sharing of resources). 

In May, the first author interviewed 15 teachers about their expe-

iences in the NLCs, their efforts integrating NLC concepts into their

ractice, and their supports for mathematics instruction including cur-

iculum and colleagues. She also interviewed the three facilitators re-

arding their goals and preparation for network meetings. All interviews

ollowed a semi-structured protocol (see Appendix A ), lasted 20–50 min,

nd were recorded and transcribed. 

.4. Data analysis 

We analyzed teacher interviews in two phases. First, we identified

he extent to which each teacher reported implementing NLC concepts,

lassifying teachers into three implementation levels. We used teachers’

omments and behaviors, as noted in NLC field notes, to verify reported

mplementation. We then examined the experiences teachers in each

roup described in incorporating NLC learning into their teaching, fo-

using on differences in human and social capital across teachers who

articipated in the NLCs collectively and alone. Across the two phases

f interview analysis, we used observation field notes and facilitator

nterviews as additional data to enhance our understanding of teacher

ollaboration within networks, provide context for the NLC program,

nd triangulate interview data ( Lincoln & Guba, 1985 ). 

.4.1. Classifying teachers’ implementation levels 

As described above, the facilitators’ goals for the NLCs centered

round two main concepts: the use of rich mathematical tasks and the

ve discussion practices from Smith and Stein’s (2011) 5 Practices for

rchestrating Productive Mathematics Discussions book. The five practices

re anticipating, monitoring, selecting, sequencing , and connecting . Based

n how teachers described using the two NLC concepts of (a) rich math-

matical tasks and (b) at least one of the five discussion techniques,

e sorted them into three categories: high implementers, middle imple-

enters, and low implementers. High implementers described incorpo-

ating both rich mathematical tasks and at least one of the 5 Practices dis-

ussion routines into their instruction. Middle implementers described

mplementing one of the concepts: either a rich mathematical task or

t least one of the five discussion practices. Low implementers did not

escribe using either NLC concept. 

.4.2. Analyzing teachers’ social networks for mathematics instruction 

We used our theoretical framework on human and social capital to

xamine teachers’ collaborative communities. For each teacher, we ex-

mined all the people they referenced as collaborators throughout the

nterview, along with their response to the question – Who do you to

alk to in your school building regarding your math instruction? (based on

rank et al., 2011 social network survey) – to create ego-centric social

etwork maps describing networks of relationships around mathematics

nstruction and NLC work. We examined these networks across collec-

ive and non-collective participants, and across high, middle, and low

mplementers, to assess various implementation and community expe-

iences. Across our 15 interview participants, we identified five types

f networks that we termed communities to capture how they supported
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Table 1 

Participant information. 

Name Network Years in Education Years at Current School Job Title District - School 

Marcy Network A 19 2 7th Grade Math Teacher Fairview-Junior High 

Brooke Network A 12 2 8th Grade Math Teacher Fairview-Junior High 

Tanya Network A 12 4 8th Grade Math Teacher Fairview-Junior High 

Kelly Network A 19 15 5th Grade Teacher Fairview-Upper Elementary 

Molly Network A 10 1 5th Grade Teacher Fairview-Upper Elementary 

Josie Network B 15 4 4–5 Teacher Consultant Washington-Bristol Elementary 

Matt Network B 20 4 4–5 Teacher Washington-Bristol Elementary 

Paula Network B 4 1 1–5 ELL Teacher Washington-Brooke Elementary 

Dione Network B 30 3 6th grade Math & Science Teacher Centerville-Middle School 

Christine Network B 35 3 8th Grade Teacher Centerville-Middle School 

Katie Network B 5 2 4th Grade Teacher Centerville-STEM Academy 

Cassidy Network C 20 10 1–5 Title 1 Teacher Ashland-Arlington Elementary School 

Jim Network C 5 1 5th Grade Teacher Ashland-Prairie Elementary School 

Tina Network C 13 4 3rd Grade Teacher Ashland-Newport Elementary School 

Naomi Network C 10 10 5th Grade Teacher Ashland-Dover Elementary School 
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hat teacher’s implementation. A person’s ego-centric network, or com-

unity, can provide important information regarding their relationships

nd sources of information (Carolan, 2014). 

Fig. 1 provides an example of an ego-centric social network map. The

ircles represent people. The blue circle signifies a study participant. In

ig. 1 , Jane is our participant. The gray circles represent the people

hat Jane indicated talking to regarding her mathematics instruction.

e see from this diagram that Jane reported talking about mathematics

nstruction with a 2nd-grade teacher in her school, who participated in

he NLC during the previous year, and her mathematics instructional

oach, who had not participated in the NLC. 

.5. Limitations 

As with all research, this study has limitations. First, teachers’ im-

lementation levels for NLC concepts are self-reported. Thus, we cate-

orized teachers only on the basis of what they said they did and not

n the reported “quality ” of instruction. A second limitation is our small

ample. While 61 teachers participated in the three NLCs, only 15 partic-

pated in interviews. It is possible these 15 teachers may have differed

omehow from the other 46 NLC participants in terms of integrating

LC concepts into their instruction and professional communities. By

aximizing variation when recruiting teachers from all three networks

nd from a variety of districts, schools, and grade levels, we sought to

inimize the effects of these factors. Additionally, each NLC was led

y a different facilitator with differing levels of experience, which may

ave contributed to participants’ understanding and willingness to try
Fig. 1. Sample Ego-Centric Social Network Diagram. 
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5 
he concepts in their classrooms. Lastly, our analyses focus on teachers’

xperiences as participants in the NLCs, not their schools. This focus

akes it hard to explain why isolated teachers may have struggled to

mplement NLC concepts. 

. Findings 

.1. Implementing network practices in teaching 

Teachers reported incorporating concepts from their NLCs to differ-

ng degrees. Table 2 provides an overview of each participants’ net-

ork, implementation level, and implementation community. As the ta-

le shows, all Network A interviewees were high implementers, while

nterviewees in Networks B and C implemented NLC concepts to differ-

ng degrees. 

.1.1. High implementers 

High implementing teachers described incorporating both rich math-

matical tasks and the five discussion techniques into their instruction.

ll five interviewees in Network A, three of six from Network B, and

ne of four from Network C implemented NLC concepts at a high level.

or example, Matt, a 4–5th-grade teacher in Network B described us-

ng a rich mathematical task from the NLC and having students talk

hrough their work: “I used one of those Nrich [online resource] tasks.

t was about a monkey and eating peaches and fractions. ” On students’

esponse, he shared: 

Some of them hadn’t been exposed to fractions, so they were more

istening. It was not quite a fish bowl but kind of like a fish bowl. The

ids that were able to do it, talked it out. They modeled how to explain

t. It was really pretty cool. 
able 2 

articipants’ implementation levels and implementation communities. 

Name Network Implementation Level Implementation Communities 

Marcy Network A High Collective Participation 

Brooke Network A High Collective Participation 

Tanya Network A High Collective Participation 

Kelly Network A High Collective Participation 

Molly Network A High Collective Participation 

Josie Network B High In-School Mini-Communities 

Matt Network B High In-School Mini-Communities 

Paula Network B High Outside School Communities 

Dione Network B Medium Isolated Implementer 

Katie Network B Medium In-School Mini-Communities 

Christine Network B Low Isolated Implementer 

Cassidy Network C High Teacher-Created Communities 

Jim Network C Medium Isolated Implementer 

Tina Network C Medium Isolated Implementer 

Naomi Network C Low Isolated Implementer 
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Here, Matt described using the discussion practice of selecting stu-

ents with problem-solving approaches to share. 

All high implementers mentioned the challenge of time for incorpo-

ating rich mathematical tasks and discussion; however, they all found

t least one opportunity to attempt these NLC concepts. From these early

ttempts, high implementers described looking forward to the next year

fter having a summer to search for rich tasks that better corresponded

o their units. For example, Josie shared her hope, “over this summer…

hat I can look at how the year is going to be ran and then plug in more

f those rich tasks from the Nrich and the other sites that we’ve learned

bout. ”

Drawing on their collective participation in Network A, teachers at

airview Middle School had a systematic plan. Brooke described: 

We have talked about as a team, in our whole building, bringing in

ore rich tasks for each grade level. Also, ultimately what we would like

o do is find one or two rich tasks that we could give in 6th, 7th, and

th grade so we can see how the students progress in their mathematic

aturity. 

These quotes imply that while high implementers may have only

ade a few immediate attempts to implement rich tasks and the 5 Prac-

ices , these early attempts might lead to more routine incorporation in

uture years. 

.1.2. Middle implementers 

Middle implementers used either a rich mathematical task or at least

ne of the 5 Practices . One Network B teacher and three Network C teach-

rs were middle implementers. Dionne from Network B described giving

tudents a rich mathematical task but lacking time for discussion. Due to

urricular constraints, she gave groups of students a rich mathematical

ask only after they finished the work required by the district-mandated

urriculum. Dionne shared: 

I brought them the party problem.… so, it wasn’t really a… lesson

ike Alyssa is leading us through.… To my surprise, many of them did

it down and check through the problems, see what they could do, and

 sat with them giving them some ideas. Once I got groups that were

nishing, I started to put them in groups together, said let’s talk about

t, see what you’re thinking, and have some of those conversations. 

Although students worked in groups, Dionne was not able to facili-

ate discussion because she was working with students completing the

equired work. Dionne described the lack of flexibility from her district

s the main impediment to incorporating rich tasks in the manner Alyssa

odeled. The next school year, she did not expect this problem to be re-

olved and instead was planning on incorporating a workshop model

n which students could attempt rich tasks in one station; however, she

till would not be able to incorporate discussion since students would

gain work independently. 

In contrast, Jim from Network C used the 5 Practices . However in-

tead of doing so with rich mathematical tasks, he used the discussion

oves during traditional mathematics lessons by sharing student work

nder the document camera and leading a discussion. Jim noted that the

LC: made me more conscious of picking out students’ work and bring-

ng them to the front.… [The NLC] trained me to do that, to go around

bserving and picking certain students. Maybe one’s more inclined one

ay to do one method, the other one to do another method, and another

ethod, and just bring them up and show the class. 

Here, Jim described incorporating monitoring and selecting . However,

hen prompted to describe the mathematics task, he shared that they

ere working with “the area method for multiplication. When they had

o draw the box, and then divide it into half or fourths, or whatever,

nd multiply it, and write it inside of the box, ” which was not a rich

athematical task. 

.1.3. Low implementers 

Finally, one Network B teacher and one Network C teacher did not

escribe using either rich mathematical tasks or the 5 Practices . These

eachers focused on more general aspects of teaching mathematics, like
6 
lassroom culture, or the more concrete tools distributed in NLCs. For ex-

mple, Christine from Network B described her takeaway from the NLC

s “that the culture was important, that the importance of culture and

roblem-solving that encourages kids to keep going rather than shut-

ing down. ” Likewise, Naomi from Network C focused on the Common

ore State Standards for Mathematical Practice. She shared, “I feel like

he Standards for Mathematical Practice, I feel like that’s something I fo-

used a lot on and used in my classroom this year. ” While these teachers

ad positive takeaways from the NLC, they only described implementing

arginal NLC concepts. 

.2. Communities to support implementation of network learning 

As expected, we found that collective participation assisted all five

etwork A interviewees in implementing NLC concepts at a high level.

hese teachers regularly collaborated inside and outside network meet-

ngs to clarify their understanding and translate NLC ideas into their

eaching. All five Network A interviewees discussed working with

chool-based NLC colleagues outside NLC meetings to implement con-

epts. Marcy shared that the largest benefit of the NLC was: 

mainly just the collaboration with other teachers. The other teacher

that I work with, she’s also doing it, so we collaborate all the time.

Just giving us some ideas on how we could implement some of the

stuff into our curriculum, because we don’t get a lot of time inside

school. It was nice to have a lot of that time to just talk and discuss,

and even with the eighth-grade teachers that are also in the program.

Just all four of us getting together and working on it. 

Marcy clarified how collective participation supported Network A

eachers’ abilities to implement concepts through collaborative plan-

ing. In Fig. 2 , the collective participation panel contains the ego-centric

ocial network for Marcy and her colleagues. This diagram shows that

arcy enjoyed connections with Brooke, Tanya, and another colleague

ho were all participating in the NLC. 

Interestingly, we found that the four high-implementation teachers

n Networks B and C cultivated similar collective participation experi-

nces for themselves by forming other types of communities with which

o co-implement NLC concepts. These cultivated communities took three

orms: in-school mini-communities, in-school mini-communities with

utside support, and teacher-created communities. Some teachers re-

orted having no connections to people with knowledge of NLC con-

epts, and so we labeled them as isolated implementers. 

.2.1. In-school mini-community 

Although Network B and C participants did not attend NLCs en masse

ith colleagues, two participants in Network B had school colleagues

ho attended the NLCs either with them or at other times. Josie, Matt,

nd another participant all taught in the same hallway in their school

nd regularly communicated with two colleagues from a prior NLC co-

ort (see Fig. 2 ). Josie noted: 

A lot of the people that I value and trust in our school have already

een through the [NLC]. Those are the people I would tend to talk to

bout things…. Those are my people . …it tends to be people that have

lready taken it. We’ve had, I think —I think there’s six people in the

uilding that have already taken it. 

Drawing support and expertise from these people, both Josie and

att reported using a rich mathematical task. Both also mentioned in-

orporating some of the 5 Practices by facilitating student discussions of

roblem-solving strategies. The ties and shared knowledge, the social

apital, that Josie and Matt had with members of the prior NLC cohort

llowed them to troubleshoot problems when implementing NLC con-

epts. These teachers created an in-school mini-community around the

rogram. Matt explained, “I do talk to my teaching partners. One of

hem is in the program… and the other did it the year before. We have

ur own little mini math learning community, which is pretty nice. ”

his mini-community had the potential to increase human capital from
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Fig. 2. Ego-Centric Social Network Diagrams. 
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he NLC through social capital among colleagues who had attended the

raining. 

Importantly, developing a mini-community did not guarantee high

mplementation of NLC content. For example, Katie in Network B had

 community similar to that of Josie and Matt’s. To support her math-

matics instruction, she reported frequently talking to her grade-level

eam partner and the special education teacher who both participated

n the NLC the previous year. Even with this support, Katie never men-

ioned using a rich mathematical task. However, she did report using

he 5 Practices daily when reviewing homework. She shared: 
s  

7 
It’s harder for the kids who always like to know the answer to step

back and let someone else show their work. That’s been interesting.

If I walk around and I pick, I want them to show their work, and

it’s not the usual people who always get picked, it’s been more of a

challenge for them. 

Katie highlighted the discussion practices of monitoring and select-

ng students to share their work based on the strategies used. However,

he theorized that rich mathematical tasks were too difficult for her

tudents. In fact, she cited rich mathematical tasks as the least benefi-
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ial aspect of the NLC. Katie shows that simply the presence of a mini-

ommunity with knowledge of NLC concepts did not guarantee high

mplementation. In her case, Katie had personal beliefs regarding her

tudents’ abilities that limited her willingness to incorporate rich math-

matical tasks without modifications. 

.2.2. In-school mini-community with outside support 

One Network B participant who attended the NLC with school col-

eagues identified colleagues outside of her school with similar teaching

eliefs and knowledge for implementation support. Paula worked as an

nglish Language Learner (ELL) teacher and described using rich math-

matical tasks with all her students. She also highlighted incorporating

he monitoring and connecting discussion practices by taking notes on dif-

erent approaches students were using and then discussing with students

ow repeated addition connected to multiplication. 

Paula attributed her ability to implement NLC concepts both to some

chool colleagues who also participated in the NLC and to her experi-

nce during the prior school year in a similar PD program focused on

cience. She took what she learned in the mathematics NLC to her “sci-

nce friends ” in other schools (see Fig. 2 ). She described these science

riends as essential because she had little opportunity to talk with her

olleagues. She reported talking: 

more about this program when with my science friends, because a

lot of them are also in special ed. And they’re math teachers and so

it’s interesting to talk about some of the practices that we’re uncov-

ering that are so focused on mathematics, and then they’re already

involved in something that’s focused on science. I think it makes the

transfer easier in a way. 

Paula described her science friends as a community that formed dur-

ng a science PD program similar to the mathematics NLCs. This com-

unity had continued even after the formal program concluded. For

aula, her science friends had become a community that allowed for

he exchange of social capital resources pertaining to both science and

athematics instruction. 

Additionally, as an ELL teacher, Paula had the ability to push into

lassrooms and support mathematics and science instruction. As a part

f her job, she could discuss mathematics NLC concepts with teachers.

he shared: 

There are a couple of teachers who are within the… network as

ell as a couple who are not, where I go into their classrooms dur-

ng math time and I provide support to my English Language Learner in

hat time. That’s definitely a place where we talk about math, and we

alk about resources that work, or resources that might be helpful, share

deas from the NLC with them, and maybe find out if something they’ve

ried worked. 

While Paula had implementation support similar to Josie and Matt,

he attributed her ability to implement NLC content to her science

riends. Further, as an ELL teacher, Paula’s role gave her a unique op-

ortunity to collaborate and share NLC content with colleagues. 

.2.3. Teacher-created community 

Similar to Paula, a solo attendee in Network C also became a teacher

eader and built a community in her school. Cassidy was a Title I reading

eacher and oversaw the mathematics tutors and after-school program,

hich put her in regular contact with classroom teachers (see Fig. 2 ).

s a Title I teacher, Cassidy had opportunities to share resources with

eachers. “Because of my role, I kind of have that advantage that I kind

f interact with everybody and I share students with everybody. ” She

xplained, “The Five Practices book that we got. I shared that with the

fth-grade teachers. We shared a few chapters back and forth. They’ve

tilized that in their classrooms too. ” She went beyond Paula’s collab-

ration practices by asking colleagues to read NLC materials. Conse-

uently, the 5 Practices book built her colleagues’ human capital and

ecame a shared knowledge base. Cassidy also found one fifth-grade

olleague willing to try NLC concepts: 
8 
I’m like, “Would you mind doing this if I gave you homework? ” She’s

like, “Sure. ” I sent her the chapter of the book that we wanted to base

stuff on. She’s like, “Okay. I read it. What do we do now? ”

Working collaboratively around the 5 Practices book gave Cassidy a

chool community with whom to discuss and implement NLC concepts.

n sharing resources with a colleague willing to do the “homework, ”

assidy built a mini-community around NLC concepts. 

.2.4. Isolated implementers 

In every case, high implementers reported having or cultivating a

ommunity for implementing NLC learning, while half of the middle

nd low implementers attempted implementation in isolation. For exam-

le, while low implementers Naomi and Christine each discussed math-

matics with school colleagues, none of their relational ties had partici-

ated in the NLCs or received NLC content like Cassidy’s colleagues (see

ig. 2 for Christine’s ego-centric social network). Consequently, their re-

ational ties lacked knowledge aligned with NLC content. Two examples

llustrate these challenges. 

Tina was a third-grade teacher and middle implementer who shared

hat participating in the NLCs made her “be very purposeful when I

each. Again, try to think about what mistakes are going to be made

hile I’m teaching, or before I teach, and, actually, adding to what I

each. ” When asked how she used NLC concepts, Tina recounted using

he bar method to teach students to add and subtract fractions. While

ot a focus of the NLC, Tina described teaching this problem-solving

trategy through the 5 Practices . She shared: 

We’re talking about the five practices, and we’re talking about how

e select kids, and how we anticipate what they’re going to say or do.

hen we select those certain kids to show their work, based on that an-

icipation. I’ve been utilizing that a bit more. Where I think about who’s

oing to say the right answer, who’s going to say the wrong answer, or

ho’s going to say the wrong answer, but I know it’s very close. They

ust, maybe, happened to do the math wrong. I really try to show those

xamples so that we can learn from our mistakes. 

Tina described using four of discussion practices but not any rich

athematical tasks. She cited her implementation community as her

urriculum and her third-grade colleague. Her appreciation for the cur-

iculum and her co-planning with a colleague who also used the cur-

iculum may have constrained her from attempting rich mathematical

asks. 

Naomi was a fifth-grade teacher and low implementer. When asked

ow the NLC influenced her teaching, Naomi cited the CCSS Standards

or Mathematical Practice and having students reflect on the mathemat-

cal practices they used when solving problems. She described, “I might

ive them a story problem and then they have to write about it, like how

id you do this. I’ll say what goals from mathematical practice are we

hinking about? Then they’ll look at the SMPs. ” For her implementation

ommunity, Naomi collaborated with her district’s mathematics curricu-

um coordinator and a couple of colleagues who had not participated in

he mathematics NLC. Consequently, they lacked shared knowledge of

LC concepts to support Naomi. Without social capital for implemen-

ation support, Naomi only described implementing marginal NLC con-

epts. 

. Discussion 

Our findings support previous research on the importance of collec-

ive participation in professional learning ( Garet et al., 2001 ), and we

uild on prior work by illustrating how some teachers cultivated unique

onfigurations of communities for supporting instructional change. Con-

istent with previous research, teachers reported implementing PD con-

epts to varying degrees. Examining whether teachers used the two NLC

oncepts of rich mathematical tasks and 5 Practices discussion tech-

iques, we classified nine interviewees as high implementers, four as

iddle implementers, and two as low implementers. We found impor-
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ant relationships between teachers’ implementation levels and their in-

tructional communities. First, consistent with prior research, we found

hat teachers who attended the NLC with multiple school colleagues

those with collective participation – implemented NLC concepts at a

igh level, due in part to the collective’s social capital. But, critically, we

ound that collective NLC participation was not the only practice that

upported high implementation. We identified three additional types of

mplementation communities. First, Josie and Matt created an in-school

ini-community with each other and colleagues from a previous NLC

ohort. This shared knowledge enabled development of social capital

hrough collaboration, even when teachers attended the NLCs at sepa-

ate times. Second, Paula reported an in-school mini-community with

utside support. While Paula had school colleagues in the NLC, she col-

aborated with like-minded “science friends’’ from a prior PD. Third,

assidy created her own in-school community by having a colleague

ead the 5 Practices book so they could apply the practices together.

s such, Cassidy recreated NLC learning with her colleague to simu-

ate collective participation. As these examples show, paired or single-

on network attendees developed alternative sources of social capital

or implementation. However, isolated implementers did not report any

onnections to colleagues with NLC knowledge and were less successful

n applying their learning. This finding illustrates that a lack of col-

ective participation – whether actual or simulated – inhibits teachers’

mplementation of NLC concepts. 

Although we cannot be certain why various teachers were able to

ultivate collective participation communities when others could not,

uman and social capital theories provide possible explanations. For ex-

mple, Josie and Matt taught the same grades and had classrooms near

ne another, both factors that influenced their likelihood to collaborate

nd form mutual social capital ties ( Horn et al., 2020 ). Although they

ere the only NLC attendees from their school, their social capital with

ne another and colleagues who had previously attended the NLC made

hem ripe for collective learning. Illustrating a different dynamic, Cas-

idy drew not only on social capital but also on her human capital as

 teacher leader. With colleagues viewing her as having elevated status

nd the designated role of supporting teacher learning, Cassidy was pre-

umed to have the knowledge (human capital) to teach others. This was

vident when her colleague finished reading the 5 Practices book and

aid, “Okay. I read it. What do we do now? ” Paula also possessed both

orms of capital, with her human capital evident in her prior experience

mplementing reform and her social capital evident in her network of

cience teaching friends. Paula’s case shows how these forces can be mu-

ually reinforcing, as her teaching knowledge grew alongside her social

ies. 

The five isolated implementers lacked a social network to support

mplementation and could rely only on human capital and individual

nterest in implementing NLC concepts. In three cases, this was enough

o implement at least one concept, but without an implementation net-

ork, none of the five isolated implementers attempted both concepts.

hese cases show the limitations of human capital without social capi-

al. Comparing isolated implementers to others, we also see that human

apital appears to function differently for those with and without social

apital to support its development and application. Without a commu-

ity to support implementation and manage potential challenges, the

uman capital advancements of attending the NLC are minimized. This

nding illustrates the important synergy of human and social capital,

eflecting prior research on the critical role of social capital (above and

eyond human capital) for enhancing teachers’ practice ( Daly et al.,

014 ; Yoon et al., 2017 ). Of course, this does not necessarily mean that a

eacher who attends an NLC alone and does not find or create an imple-

entation community would be unable to fully apply their learning. We

o believe that individual teachers could rely on human capital alone

o implement their learning; exactly how this unfolds is an important

irection for future research. 

As a final consideration, we entered our study assuming that teachers

alued and were interested in implementing NLC concepts. However,
9 
his is not necessarily true. Some low or middle implementers might

ave intentionally decided not to implement one or both NLC concepts

ecause they did not see value in them for their students. While our

articipants did not report this in interviews, it is a possible explanation

or middle or low implementation. 

.1. Contributions to the literature 

While our findings support prior research on the benefits of collec-

ive participation in professional learning (e.g., Darling-Hammond et al.,

017 ; Desimone, 2009 ; Garet et al., 2001 ), we also add to the litera-

ure in three key ways. First, we extend research on collective partici-

ation to the unique setting of NLCs. By design, one strength of NLCs

s sharing and collaborative learning among educators from different

chools ( Katz & Earl, 2010 ). Yet, our study shows that collective par-

icipation in NLCs has distinct advantages for supporting teachers’ im-

lementation of network learning. Although teachers who attend NLCs

s singletons can compensate for the lack of collective participation

n creative ways, there are still clear benefits for teachers who attend

ith colleagues, as their implementation community extends naturally

cross their NLC and school contexts and they do not need to find or

reate a compensatory community. That is, their social capital is sus-

ained across spaces, allowing for shared learning in both the NLC and

chool. 

Second, and most distinctively, we add to the literature by detail-

ng creative ways in which teachers who attend NLCs as singletons or

ith one school colleague can establish and maintain a local community

o support implementation of NLC learning. These teacher-constructed

ommunities – whether mini-communities of school colleagues who ever

ttended the NLC, or communities with like-minded teachers from out-

ide the school, or within-school teacher-created communities to sim-

late collective participation – reinforce the notion that collective par-

icipation is critical for learning, but they add nuance to the structure

nd location of collective participation for teacher learning. As a result,

hey offer alternative possibilities for how collective participation could

e intentionally designed and how singleton NLC participants could

trive to intentionally create supportive communities to reinforce and

trengthen their learning. 

Third, the experiences of Network A teachers provide insight into

ne of the means by which collective participation supports imple-

entation of new learning. Reflecting the notion of internal account-

bility through which school colleagues hold each other to meeting

hared norms ( Elmore, 2004 ), it was clear that Network A teachers

ere driven to change their practice in part because their colleagues

ere changing theirs. There were shared expectations that everyone

ould attempt rich mathematical tasks and the five discussion prac-

ices, and so everyone did. In espousing the benefits of collective par-

icipation, Network A facilitator Katherine noted the need for teachers

o “go with somebody else that you can talk to in between the meet-

ngs ” and to have “partnership ” with others to share this work. Be-

ond the collegial facets, collective participation within Network A also

nabled teachers’ professional growth by establishing shared language

nd expectations for instructional improvement to which they then held

ne another. 

.2. Implications 

This new perspective on professional communities can help teach-

rs and PD providers intentionally cultivate innovative communities for

mplementing instructional change. NLC providers or facilitators could

rovide singleton participants with strategies for cultivating implemen-

ation communities rather than leaving participants to struggle alone.

his could include strategic grouping of teachers in the network, such

s by grade level or district to allow other types of communities to form.

rofessional learning providers could similarly help teachers understand

he need for an implementation community. 
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This research also provides a new perspective on how school lead-

rs could think about allocating PD time and resources. For example,

t may be valuable to always send at least two teachers to NLCs for

ollective participation. Additionally, if resources are limited, leaders

ould consider sending people across years to build an in-school mini-

ommunity. Paula’s case demonstrates that aligning PD experiences to a

articular philosophical orientation allows experiences to build sequen-

ially and helps teachers connect with like-minded colleagues to support

mplementation. As such, school leaders could prioritize PD models with

hared philosophical orientations to create coherent philosophical com-

unities to support changes in practice. Finally, both Cassidy and Paula

how how teacher leaders or specialists can bring ideas to others and de-

elop collective work. Positions such as Title-1 and ELL teacher, where

eachers push into multiple classrooms, enable teacher leaders to facil-

tate new learning across colleagues, which differs from co-planning or

ther collaborative practices. 

.3. Directions for future research 

This study offers a number of compelling directions for future re-

earch. One important avenue for future inquiry is to test whether NLC

acilitators and school leaders can guide teachers toward cultivating

heir own implementation communities to support instructional change.

o this end, future research could examine the extent to which such

uidance leads to enhanced teacher collaboration and implementation

f new learning. Researchers could also study the characteristics of NLCs

hat contribute to participants building larger social networks for imple-

entation, which could include examining participants’ mathematics

ocial networks before and after participating in an NLC. Conversely,

uture research could consider whether and under what conditions iso-

ated NLC attendees are able to implement their learning on their own.

lthough this study of 15 teachers did not generate examples of single-

on attendees who became high implementers, another study might find

uch examples and could identify how such teachers are able to draw

n human capital alone to change their practice. Additionally, future

esearch could delve more deeply into how teachers implement new

nowledge from NLCs through case studies of individual teachers. In

he present study, we assessed teachers’ implementation through self-

eports with validation from network meeting observation notes. But,

eeper inquiry into how NLC learning shows up in teachers’ practice

ould more fully examine these processes. Finally, future research could

xamine the roles of school culture and local context by considering how

ifferent schools support or hinder development of teacher communities

o support NLC learning and implementation. Indeed, Opfer and Ped-

er (2011) conceptualize teacher learning as occurring within embed-

ed systems, such that take-up of learning is impacted by characteristics

f the teacher, the school, the district, the professional learning experi-

nce, and the broader context. It may be, for example, that local norms

r expectations – such as tight curricular expectations – limit the extent

o which teachers can implement NLC concepts. Insight into the dynam-

cs of such embedded contexts is important for creating NLC experiences

hat truly strengthen teaching and learning. 

. Conclusion 

Teacher professional learning is essential if teachers are to change

heir practice to align with the increased expectations of career-and-

ollege ready standards ( Schmidt, 2012 ). NLCs provide a promising

tructure to increase teacher knowledge and foster collaboration across

chools. This study suggests that while NLCs can be beneficial, PD

roviders and school leaders should find ways to promote collective

articipation in NLCs. However, our results show that collective par-

icipation can take many forms. Overall, collaboration and a form of

ollective participation provide an essential support for implementing

LC concepts in classrooms. 
10 
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ppendix A: Participant interview protocol 

What is your position in this school? 

(1) How many years have you worked in education? 

a How many in this school? 

(2) Why did you decide to participate in the math network improve-

ment communities? What elements of the math network improve-

ment communities have you found most beneficial to your teach-

ing practice? 

(3) What elements of the math network improvement communities

have you found to be the least beneficial to your teaching prac-

tice? 

(4) Overall, how has the experience of participating in the math net-

work improvement community influenced your teaching prac-

tice? 

(5) Can you tell me about an instance that you applied something

discussed in the math network to your classroom? 

a In this instance how did the students respond 

(6) What have been your greatest obstacles to implementing the tasks

and content from the improvement communities? 

(7) Do you talk about the math learning network with colleagues that

are not a part of the network? 

a. With others that you lesson-plan? 

b. What do you discuss? 

c. What is their response? 

(8) Who do you talk to you in your building about your math instruc-

tion? 

eferences 

aker-Doyle, K., & Yoon, S. (2011). In search of practitioner-based social capital: a social

network analysis tool for understanding and facilitating teacher collaboration in a US-

based STEM professional development program. Professional Development in Education,

37 (1), 75–93. 10.1080/19415257.2010.494450 . 

ourdieu, P., & Richardson, J. G. (1986). The forms of capital. In Handbook of theory and

research for the sociology of education (pp. 241–258). New York: Greenwood . 

ampbell, P. F., Nishio, M., Smith, T. M., Clark, L. M., Conant, D. L., Rust, A. H., et al.,

(2014). The relationship between teachers’ mathematical content and pedagogical

knowledge, teachers’ perceptions, and student achievement. Journal for Research in

Mathematics Education, 45 (4), 419–459. 10.5951/jresematheduc.45.4.0419 . 

oburn, C.E., .& Russell, J.L. (.2008). District policy and teachers’ social networks. Educa-

tional Evaluation and Policy Analysis, 30(3), 203–235. 10.3102/0162373708321829.

ochran-Smith, M., & Lytle, S. L. (1999). Relationships of knowledge and practice:

Teacher learning in communities. Review of Research in Education, 24 , 249–305.

10.2307/1167272 . 

aly, A. J., Moolenaar, N. M., Der-Martirosian, C., & Liou, Y. (2014). Accessing capital

resources: Investigating the effects of teacher human and social capital on student

achievement. Teachers College Record, 116 (7), 1–42. 10.1177/016146811411600702 .

arling-Hammond, L., Hyler, M. E., & Gardner, M. (2017). Effective teacher professional

development . Palo Alto, CA: Learning Policy Institute . 

esimone, L. M. (2009). Improving impact studies of teachers’ professional development:

Toward better conceptualizations and measures. Educational Researcher, 38 (3), 181–

199. 10.3102/0013189x08331140 . 

onaldson, M. L. (2013). Principals’ approaches to cultivating teacher effectiveness: Con-

straints and opportunities in hiring, assignment, evaluating, and developing teachers.

Educational Administration Quarterly, 49 (5), 838–882. 10.1177/0013161x13485961 . 

uFour, R. (2004). What is a “professional learning community? Educational Leadership,

1 (8), 6–11 . 

https://doi.org/10.1080/19415257.2010.494450
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0001
https://doi.org/10.5951/jresematheduc.45.4.0419
https://doi.org/10.2307/1167272
https://doi.org/10.1177/016146811411600702
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0006
https://doi.org/10.3102/0013189x08331140
https://doi.org/10.1177/0013161x13485961
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0009


K. Evert and K.C. Stein Teaching and Teacher Education: Leadership and Professional Development 1 (2022) 100009 

E  

F  

 

G  

 

 

G  

 

G  

 

 

H  

H  

H  

 

 

H  

 

H  

 

H  

 

J  

 

J  

 

 

K  

L  

 

L  

 

L

L  

L  

 

M  

M  

 

N  

O  

P  

P  

 

P  

 

P  

 

S  

 

T  

P  

R  

 

R  

 

R  

 

 

S  

 

S  

 

S  

 

S  

 

S  

S  

S  

 

S  

 

 

S  

 

V  

 

V  

W  

 

Y

Y  

 

lmore, R. F. (2004). School reform from the inside out: Policy, practice, and performance .

Cambridge, MA: Harvard Education Press . 

rank, K.A., .Zhao, Y., Penuel, W.R., .Ellefson, N., & Porter, S. (2011). Focus, fiddle, and

friends: Experiences that transform knowledge for the implementation of innovations.

Sociology of Education, 84(2), 137–156. 10.1177/0038040711401812. 

allagher, H. A., Arshan, N., & Woodworth, K. (2017). Impact of the na-

tional writing project’s college-ready writer’s program in high-need rural

districts. Journal of Research on Educational Effectiveness, 10 (3), 570–595.

10.1080/19345747.2017.1300361 . 

aret, M. S., Porter, A. C., Desimone, L., Birman, B. F., & Yoon, K. S. (2001). What makes

professional development effective? Results from a national sample of teachers. Amer-

ican Educational Research Journal, 38 (4), 915–945. 10.3102/00028312038004915 . 

oddard, Y. L., Goddard, R. D., & Tshannen-Moran, M. (2007). A theoretical and em-

pirical investigation of teacher collaboration for school improvement and student

achievement in public elementary schools. Teachers College Record, 109 (4), 877–896.

10.1177/016146810710900401 . 

anushek, E. (2011). The economic value of higher teacher quality. Economics of Education

Review, 30 (3), 466–479. 10.1016/j.econedurev.2010.12.006 . 

argreaves, A., & Fullan, M. (2012). Professional capital: Transforming teaching in every

school . Teachers College . 

eller, J. I., Dahler, K. R., Wong, N., Shinohara, M., & Miratrix, L. W. (2012). Differential

effects of three professional development models on teacher knowledge and student

achievement in elementary science. Journal of Research in Science Teaching, 49 (3),

333–362. 10.1002/tea.21004 . 

ill, H. C., Rowan, B., & Ball, D. L. (2005). Effects of teachers’ mathematical knowledge

for teaching on student achievement. American Educational Research Journal, 42 (2),

371–406. 10.3102/00028312042002371 . 

orn, I., Garner, B., Chen, I. C., & Frank, K. A. (2020). Seeing colleagues as learning

resources: The influence of mathematics teacher meetings on advice-seeking social

networks. AERA open, 6 (2). 10.1177/2332858420914898 . 

orn, I., & Little, J. (2010). Attending to problems of practice: Routines and resources

for professional learning in teachers’ workplace interactions. American Educational

Research Journal, 47 (1), 181–217. 10.1177/016146811011200109 . 

ohnson, S. M. (2010). How best to add value? Strike a balance between the individual and

the organization in school reform. Voices in urban education, 10 . Annenburg Institute

for School Reform . 

ohnson, S. M., Kraft, M. A., & Papay, J. P. (2012). How context matters in high-

need schools: The effects of teachers’ working conditions on their professional

satisfaction and their students’ achievement. Teachers College Record, 114 , 1–39.

10.1177/016146811211401004 . 

atz, S., & Earl, L. (2010). Learning about networked learning communities. School Effec-

tiveness and School Improvement, 21 (1), 27–51. 10.1080/09243450903569718 . 

evine, T. H., & Marcus, A. S. (2010). How the structure and focus of teachers’ collabora-

tive activities facilitate and constrain teacher learning. Teaching and Teacher Education,

26 , 389–398. 10.1016/j.tate.2009.03.001 . 

ieberman, A. (2000). Networks as learning communities: Shaping the future

of teacher development. Journal of Teacher Education, 51(3), 221–227.

10.1177/0022487100051003010. 

incoln, Y.S., .& Guba, E.G. (.1985). Naturalistic inquiry. Sage. 

ittle, J. W. (2006). Professional community and professional development in the learning-cen-

tered school . Washington, DC: National Education Association . 

oeb, S., Kalogrides, D., & Béteille, T. (2012). Effective schools: Teacher hiring, assign-

ment, development, and retention. Educational Finance and Policy, 7 (3), 269–304.

10.1162/EDFP_a_00068 . 

cLaughlin, M. W., & Talbert, J. E. (2006). Building school-based teacher learning commu-

nities: Professional strategies to improve student achievement . NY: Teachers College . 

cLaughlin, M. W., & Talbert, J. E. (2010). Professional learning communities: Building

blocks for school culture and student learning. voices in urban education : 10. Annenburg

Institute for School Reform . 

ational Writing Project. (2016). About nwp. Retrieved from http://www.nwp.org/

cs/public/print/doc/about.csp . 

pfer, V. D., & Pedder, D. (2011). Conceptualizing teacher professional learning. Review

of Educational Research, 81 (3), 376–407. 10.3102/0034654311413609 . 

atton, M. Q. (2002). Qualitative research and evaluation methods (3rd ed.). Thousand Oaks,

CA: Sage . 
11 
enuel, W. R., Fishman, B. J., Yamaguchi, R., & Gallagher, L. P. (2007). What makes profes-

sional development effective? Strategies that foster curriculum implementation. Amer-

ican Educational Research Journal, 44 (4), 921–958. 10.3102/0002831207308221 . 

il, F. K., & Leana, C. (2009). Applying organizational research to public school reform:

The effects of teacher human and social capital on student performance. Academy of

Management Journal, 52 (6), 1101–1124. 10.5465/amj.2009.47084647 . 

renger, R., Poortman, C. L., & Handelzalts, A. (2019). The effects of networked

professional learning communities. Journal of Teacher Education, 7 (5), 441–452.

10.1177/0022487117753574 . 

ztajn, P. (2011). Standards for reporting mathematics professional development in

research studies. Journal for Research in Mathematics Education, 42 (3), 220–236.

10.5951/jresematheduc.42.3.0220 . 

he New Teacher Project. (2015). The mirage: Confronting the hard truth about our quest for

teacher development . Brooklyn, NY: Author . 

ugh, K., & Prusak, L. (2013). Designing effective knowledge networks. MIT Sloan Man-

agement Review, 55 (1), 79 . 

ockoff, J. E. (2004). The impact of individual teachers on student achieve-

ment: Evidence from panel data. American Economic Review, 94 (2), 247–252.

10.1257/0002828041302244 . 

onfeldt, M., Farmer, S. O., McQueen, K., & Grissom, J. A. (2015). Teacher collaboration in

instructional teams and student achievement. American Educational Research Journal,

52 (3), 475–514. 10.3102/0002831215585562 . 

owan, B., Correnti, R., & Miller, R. J. (2002). What large-scale, survey re-

search tells us about teacher effects on student achievement: Insights from the

prospects study of elementary schools. Teachers College Record, 104 (8), 1525–1567.

10.1177/016146810210400804 . 

ancar, R., Atal, D., & Deryakulu, D. (2021). A new framework for teach-

ers’ professional development. Teaching and Teacher Education, 101, 103305.

10.1016/j.tate.2021.103305. 

awyer, R. K., & Saywer, R. K. (2014). Introduction: The new science of learning. In The

Cambridge handbook of the learning sciences (pp. 1–20). New York: Cambridge Univer-

sity Press . 

chmidt, W. H. (2012). At the precipice: The story of mathematics educa-

tion in the United States. Peabody Journal of Education, 87 (1), 133–156.

10.1080/0161956X.2012.642280 . 

eashore Louis, K., Marks, H. M., & Kruse, S. (1996). Teachers’ professional commu-

nity in restructuring schools. American Educational Research Journal, 33 (4), 757–798.

10.3102/00028312033004757 . 

hulman, L. S. (1986). Those who understand: A conception of teacher knowledge. Am.

Educ., 10 (1), 9–15 . 

mith, M. S., & Stein, M. K. (2011). Five practices for orchestrating productive mathematics

discussions . Reston, VA: National Council of Teachers of Mathematics . 

tronge, J. H., Warn, T. J., & Grant, L. W. (2011). What makes good teachers good? A cross-

case analysis of the connection between teacher effectiveness and student achieve-

ment. Journal of Teacher Education, 62 (4), 339–355. 10.1177/0022487111404241 . 

un, M., Penuel, W. R., Frank, K. A., Gallagher, H. A., & Youngs, P. (2013). Shap-

ing professional development to promote the diffusion of instructional exper-

tise among teachers. Educational Evaluation and Policy Analysis, 35 (3), 344–369.

10.3102/0162373713482763 . 

ztajn, P., Heck, D. J., Malzahn, K. A., & Dick, L. K. (2020). Decomposing practice in

teacher professional development: Examining sequences of learning activities. Teach-

ing and Teacher Education, 91 , Article 103039. 10.1016/j.tate.2020.103039 . 

aessen, M., Van Den Beemt, A., & De Laat, M. (2014). Networked professional learn-

ing: Relating the formal and the informal. Frontline Learning Research, 2(2), 56–71.

https://doi.org/10.14786/flr.v2i2.92. 

ygotsky, L. S. (1978). Mind in society: The development of higher psychological processes .

Cambridge, MA: Harvard University Press . 

ei, R. C., Darling-Hammond, L., Andree, A., Richardson, N., & Orphanos, S. (2009).

Professional learning in the learning profession: A status report on teacher development in

the us and abroad . National Staff Development Council Technical Report . 

in, R. K. (2013). Case study research: Design and methods . Sage publications . 

oon, S., Yom, J. K., Yang, Z., & Liu, L. (2017). The effects of teachers’ social and human

capital on urban science reform initiatives: Considerations for professional develop-

ment. Teachers College Record, 119 (4), 1–32. 10.1177/016146811711900407 . 

http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0010
https://doi.org/10.1080/19345747.2017.1300361
https://doi.org/10.3102/00028312038004915
https://doi.org/10.1177/016146810710900401
https://doi.org/10.1016/j.econedurev.2010.12.006
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0016
https://doi.org/10.1002/tea.21004
https://doi.org/10.3102/00028312042002371
https://doi.org/10.1177/2332858420914898
https://doi.org/10.1177/016146811011200109
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0021
https://doi.org/10.1177/016146811211401004
https://doi.org/10.1080/09243450903569718
https://doi.org/10.1016/j.tate.2009.03.001
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0027
https://doi.org/10.1162/EDFP_a_00068
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0029
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0030
http://www.nwp.org/cs/public/print/doc/about.csp
https://doi.org/10.3102/0034654311413609
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0033
https://doi.org/10.3102/0002831207308221
https://doi.org/10.5465/amj.2009.47084647
https://doi.org/10.1177/0022487117753574
https://doi.org/10.5951/jresematheduc.42.3.0220
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0037
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0038
https://doi.org/10.1257/0002828041302244
https://doi.org/10.3102/0002831215585562
https://doi.org/10.1177/016146810210400804
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0043
https://doi.org/10.1080/0161956X.2012.642280
https://doi.org/10.3102/00028312033004757
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0046
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0047
https://doi.org/10.1177/0022487111404241
https://doi.org/10.3102/0162373713482763
https://doi.org/10.1016/j.tate.2020.103039
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0052
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0053
http://refhub.elsevier.com/S2667-3207(22)00005-7/sbref0054
https://doi.org/10.1177/016146811711900407

	Teachers’ networked learning communities: Does collective participation matter?
	1 Introduction
	1.1 Collective participation in professional learning
	1.2 Networked professional learning communities

	2 Theoretical framework
	3 Methods
	3.1 Embedded case study
	3.2 Participant selection
	3.3 Data collection
	3.4 Data analysis
	3.4.1 Classifying teachers’ implementation levels
	3.4.2 Analyzing teachers’ social networks for mathematics instruction

	3.5 Limitations

	4 Findings
	4.1 Implementing network practices in teaching
	4.1.1 High implementers
	4.1.2 Middle implementers
	4.1.3 Low implementers

	4.2 Communities to support implementation of network learning
	4.2.1 In-school mini-community
	4.2.2 In-school mini-community with outside support
	4.2.3 Teacher-created community
	4.2.4 Isolated implementers


	5 Discussion
	5.1 Contributions to the literature
	5.2 Implications
	5.3 Directions for future research

	6 Conclusion
	Declaration of Competing Interest
	Acknowledgement
	Appendix A: Participant interview protocol
	References


