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Large-Scale Learning for Local
Change: The Challenge of Massive
Open Online Courses as Educator
Professional Learning
Joshua Littenberg-Tobias* and Rachel Slama

Massachusetts Institute of Technology, Cambridge, MA, United States

How can large-scale open online learning serve the professional learning needs of
educators which are often highly localized? In this mixed-methods study, we examine
this question through studying the learning experiences of participants in four massive
open online courses (MOOCs) that we developed on educational change leadership
(N = 1,712). We observed that educators were able to integrate their learning from
the online courses across a variety of educational settings. We argue that a key factor
in this process was that the design of online courses was attentive to various levels
in which participants processed and applied their learning. We therefore propose the
“Content-Collaboration-Context Model” (C-C-C) as a design model for designing and
researching open online learning experiences for professional learning settings where
participants’ work is highly localized. In analyzing learner experiences in our MOOCs, we
apply this model to illustrate how individuals integrated the de-contextualized content of
the online courses into their context-specific practices. We conclude with implications
for the design and research on open online professional learning experiences.

Keywords: professional learning, online learning, large-scale learning environments, remote learning, MOOC
(massive open online course)

INTRODUCTION

Over the last decade, massive open online courses (MOOCs) have become an important part of
the online learning landscape. However, with falling enrollments and challenges to their business
model, many MOOC providers began developing new online-based professional degree and
credential programs (Reich and Ruipérez-Valiente, 2019). This shift also reflects a move away from
content-based courses toward job-embedded professional learning with an emphasis on applying
knowledge to real-world problems (Naidu and Karunanayaka, 2019).

One potential area for growth for MOOCs are developing professional learning courses for
educators. Professional educators make up a large portion of total MOOCs users and often enroll
in non-educator specific courses as forms of professional learning (Seaton et al., 2014; Glass
et al., 2016). Although the concept of developing MOOCs specifically as professional learning for
educators has been around for nearly a decade (Kleiman et al., 2013), recently, major research
institutions have begun offering free or low-cost professional learning for educators with certificate
and credentialing options. For example, the Friday Institute at North Carolina State has developed
a set of MOOCs for educators which have been used by over 40,000 users and highlighted by the
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US Institute of Education Science (IES) as an innovative form of
professional learning for teachers (Puamohala Bronson, 2019).

Yet, one of the challenges of creating MOOCs for educators
is that the content of courses is targeted at a massive population
of learners from all over the world, in a wide variety of school
types. The work of educators in these various schools is highly
contextual. When professional learning is offered to 10 or 100
educators in a physical place, the course can be tailored to the
shared needs of the participants. When professional learning is
offered to 1,000 or 10,000 learners online from around the world
the content cannot be customized for the needs of each location.
Furthermore, the global, large-scale nature of MOOC learning
must be reconciled with the wealth of empirical evidence that
finds that teachers best improve their practice when learning with
others in their school context (Desimone et al., 2002; Wayne et al.,
2008; Kraft and Papay, 2014). Thus, the main dilemma that we
address in this paper is how to make learning in a MOOC, which
is global and decontextualized, relevant for the highly contextual
and situational nature of teacher professional learning.

In this study, we explore this dilemma through the example
of four educator professional learning MOOCs we developed on
educational change leadership. These four MOOCs had 1,712
active participants in six course instances over an 18-month
period. The design of these MOOCs was informed by a design
model which we describe as the “Content-Collaboration-Context
Model” (“C-C-C”). Using this model, we explore the extent
participants changed their practices after taking these MOOCs.
We also examine whether the learning design of the courses aided
participants in integrating the generalized ideas and concepts
from the MOOCs into their specific contexts.

BACKGROUND

The Importance of Context in Educator
Professional Learning
United States teachers and schools invest significant time and
resources on professional learning. One study found that districts
spend estimated 1–6% of their budgets is spent on professional
learning activities for teachers (Hill, 2009). Researchers have
identified many characteristics of effective educator professional
learning related to its content and opportunities for collaboration.
Namely, researchers have determined that effective professional
learning is active, skill-based, linked to curriculum and school
and district goals, intensive, and done in collaboration with
others in their context (Garet et al., 2001; Desimone et al., 2002;
Correnti, 2007; Wayne et al., 2008; Desimone, 2009). Causal
evaluations of professional learning that included these elements
have found meaningful improvements in teacher practice and
student learning (Neuman and Cunningham, 2009; Matsumura
et al., 2010; Allen et al., 2011).

Some researchers have critiqued this literature for not paying
enough attention to variation in outcomes, specifically, the role
that context plays in the relationship between teacher learning,
changes in instruction, and improvements in student outcomes
(Opfer and Pedder, 2011; Hill et al., 2013). Educators, like other
professionals, learn through observing and applying ideas within

their own work setting (Lave and Wenger, 1991; Brown and
Duguid, 1991). Educators who work in a context with supportive
and effective colleagues are more likely to learn and shift their
practices toward instruction that increases student learning. For
example, in a study based on nearly a decade’s worth of archival,
test scores and demographic data, Kraft and Papay (2014) found
that teachers in more supportive contexts (as measured by
a statewide teacher surveys of professional learning context)
improved more over time compared to their peers working in
less supportive contexts. Over a period of 10 years, teachers
working in schools rated at the 75th percentile of professional
environment improved 38% more than teachers in schools at
the 25th percentile. The instructional practices of other teachers
in the school can also influence improvements in teaching. In
a longitudinal study of a large urban U.S school district, Loeb
et al. (2011) found that teachers who worked in schools that
were previously more effective at raising student achievement had
greater growth in performance themselves than those working
schools that were less effective at raising student achievement.

Online Modalities Offer New Possibilities
and Challenges for Teacher Professional
Learning
The field of online professional learning for educators has
expanded greatly in the past two decades as new technologies
emerge and social practices around those technologies evolve
(Dede et al., 2009; Lantz-Andersson et al., 2018). Online
professional learning for educators—whether through online
courses (Dash et al., 2012), learning networks (Noble et al.,
2016; Trust et al., 2016), or small independent groups (Reich
et al., 2011) connects educators across varied school contexts.
However, the research literature on online professional learning
has been divided between, one on side, a focus on evaluating the
effectiveness of formal online professional learning experiences
(Dominguez et al., 2006; Dash et al., 2012; Choi and Morrison,
2014) and, on the other side, understanding how learners apply
their learning from informal online settings in their own contexts
(Britt and Paulus, 2016; Noble et al., 2016; Trust, 2016).

Designers of MOOCs for educators are faced with the
challenge of designing courses that can be implemented at a large-
scale, but are also flexible enough that educators can integrate
their learning within their specific context. Previous research on
MOOCs for educators has found some evidence that educators do
integrate their learning into their practice. For example, Brennan
et al. (2018) studied participant learning in a MOOC-based
online workshop designed to support K-12 teachers teaching
Scratch; the open online programming environment for young
people to create their own games, animations, and stories.
They found that teachers reported the activity, peers, culture,
and relevance being most salient to their learning. Similarly,
Avineri et al. (2018) examined a set of MOOCs designed for
US-based K-5 math teachers designed by the Friday Institute
at North Carolina State University. They found that elements
in the courses triggered changes in practices, particularly the
case study videos of instructions and interactive tools in the
courses. Focusing on an international audience, Laurillard (2016)
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developed a MOOC for educators on the use of information
and communication technology (ICT) in primary education that
attracted educators from 174 countries and found evidence of
application in practice.

However, there has been limited theorizing in the literature
how to design learning in a MOOC—which is large-scale
and decontextualized—so that it is effective for the contextual
and situational nature of educator professional learning. This
dilemma does not just affect MOOCs for educators; but is
arguably a challenge for all online learning models that seeks to
provide skill-based professional learning training across a variety
of contexts (Naidu and Karunanayaka, 2019). These challenges
are distinctly different from those faced by academic MOOCs
in the science or humanities. For professional learning MOOCs,
designers must consider how to make the learning immediately
relevant across a range of various work contexts. Otherwise, they
risk losing learners who do not find the learning experience
flexible and specific enough to their professional learning needs.

In the next section, we propose a design model for designing
and researching MOOCs for educators, and other large-scale
job-embedded professional learning environments, that models
the relationship between the content of the course and the
integration into practice.

Content, Collaboration, and Context: A
Design Model for Examining Global
Learning for Local Change
Designing effective online professional learning at scale requires
the integration of two ecosystems of learning. One ecosystem is
the online learning platforms themselves. Previously, theorists
have argued that online learning must be attentive to the need for
community and attention to variation individual learner needs
in virtual environments. For example, Luckin (2010) developed
the “Ecology of Resources” model to argue that the instructional
designers of learning technologies should take a learner-specific
approach to context. Applying a socio-cultural approach, Luckin
argued that designers must consider the various resources and
constraints within the learners’ own context that affect how they
interact with technology. Another example is the “Community
of Inquiry” framework (Garrison et al., 2001; Garrison and
Arbaugh, 2007) which describes the role of cognitive, social,
and teaching presences in conceptualizing the online learning
process. The framework argues that learning designers to be
attentive no to just the design and organization of the teaching
(e.g., setting curriculum and methods) but also to learners’
cognitive processes (e.g., how they reflect and integrate new
content with existing knowledge) and social climate (e.g., how
learners interact and collaborate with one another).

The second ecosystem is the local context in which
educators work. Teaching is a highly situated form of learning
(Lave and Wenger, 1991) and teaching practices cannot be
easily de-contextualized from teachers’ contexts (Sanders and
McCutcheon, 1986; Bartolomé, 1994). Moreover, educator
professional learning is often highly relationship-based and
dependent on building mutually trust (Bryk and Schneider,
2003). In order for changes in teachers’ practice to stick,

they need to be built upon the pre-existing relationships and
networks that already exist among educators within schools
(Moolenaar et al., 2012).

We argue that effective design of professional learning
environments needs to be attentive to both of these ecosystems
and think about how they interact. Designing effective online
professional learning requires thinking about how to both build
an effective online learning model and thinking about how to
build support so learners can share and disseminate their learning
within their specific contexts.

We describe this design model in terms of three layers of
focus: content – the interaction between learners and the online
content; collaboration – the interactions that participants have
with others around the content (either in-person or online)
through working together and sharing resources; and context –
the workplace setting where participants apply their learning with
its specific culture around teaching and learning. We describe this
as the “Content-Collaboration-Context” model (“C-C-C” model)
(Figure 1).

In the model, the content layer represents the online learning
ecosystem – what participants see and view within the online
learning platform. In this layer, designers must work to make
content relevant and flexible across a variety of potential settings.
In the context layer, participants apply their learning within
their specific supports and constraints of their own context.
The middle layer, collaboration, connects these two ecosystems.
Designers need to provide opportunities for both in-course
and out-of-course social learning. Within the online learning
platform, this might include structured discussion forums,
affinity groups, Zoom office hours, Twitter chats, or Slack
workspaces. Outside the learning platforms, designers should
include support for facilitating local sharing and collaboration
through study groups or learning circles (Napier et al., 2020;
Wollscheid et al., 2020). Course designers can support these
groups by developing facilitator guides, PDF versions of the
courses, and video playlists. By including these instructional
supports, the designers can help learners fill in the spaces between
the content of the course and the specific conditions in their
work environment.

Putting the C-C-C Model Into Practice
The setting of this study was a set of four different MOOCs
focused on change-leadership for educators; the principles of
how to create change within the messy conditions of schools
(Fullan, 2002). The courses were administered over an 18-month
period from January 2018 to June 2019. Two of four courses were
offered twice during this period so there were six total course
“instances” during this time period. We describe the contents
of each individual course below (using pseudonyms for blinding
purposes):

• Change Leadership for Innovation in Schools was a 14-
week self-paced course focused on preparing leaders at
all levels, teachers, principals, superintendents, for the
challenge of leading innovation in schools. This course was
offered in Fall 2018.
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FIGURE 1 | Conceptual model for educator learning in MOOCs.

• Introduction to Design Thinking for Educators was a
6-week course where learners were introduced to the
concept of design thinking, a systematic approach to
solving complex problems through iterative cycles of
discovery, imagining, prototyping, testing, reflecting, and
evaluating. This course was offered in both Spring 2018
and Spring 2019.
• Developing a Graduate Profile for Your School was

a 4-week course focused on supporting participants in
developing a graduate profile, a shareable document that
conveys what high school graduates in their community
should know and be able to do. This course was offered in
both Spring 2018 and Spring 2019.
• Introduction to Competency-Based Education (CBE)

was an 8-week course that introduced participants
to CBE, explained why schools might pursue it,
and the opportunities and challenges educators and
others face when implementing. This course was
offered in Spring 2019.

Content Design
All courses were created by the same instructional design team,
which included the one of the authors of this paper, and were
inspired by the principles of the C-C-C model. Most units begin
with videos with instructors that were used to introduce key

concepts and vocabulary. Case study videos highlighted applied
examples of these concepts by demonstrating how educators
applied these concepts in their practice. Readings, activities, and
links to resources provided opportunities for participants to
extend their learning beyond the videos to deeper engagement
with the content. Finally, assignments were structured around
having learners apply their learning in their context. Participants
might be asked to collect some data or experiment with a form of
instruction and then reflect on their experience. The instructional
designers set up systems to encourage participants to share this
work within the course forums and provide structured feedback
to other participants on their assignments.

Collaboration Design
The instructional designers also provided support for participants
to take the course with other participants in their context.
Participants were encouraged to form “learning circles” which
were learning communities where participants could discuss
the content of the courses and reflect on how they might
apply their learning within their school or organization. To
support the formation of the learning circles, the instructional
designers created facilitators’ guides which contained tips for
organizing and maintaining learning circles, suggested schedules
and agendas for meetings throughout the course, questions to
prompt discussions about course content, and strategies for
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making assignments and activities more collaborative. Course-
designers also developed downloadable versions of course
resources, sometimes called “take-out” packages, and created
video playlists to facilitate the sharing of course resources within
the participants’ context.

CURRENT STUDY

In this article, we investigate participating learning in four
MOOC for educators through the C-C-C model to better
understand how these environments can be designed to
facilitate the transfer from large-scale online learning to local,
contextualized practice. By mapping educator learning in these
MOOCs to this model, we will provide evidence about the value
of this model for designing and researching powerful learning
experiences for educators and other professionals. We address the
following research questions:

(1) How did participants’ integrate the content of the course
into their practice?

(2) How did participants collaborate and share with others
in both virtual and local contexts? To what extent were
different forms of collaboration/sharing related to changes
in practice?

(3) How did variation in participants’ local school context
relate to how participants chose to collaborate with others
and to changes in practices?

MATERIALS AND METHODS

Sample and Data Collection
We used an integrative mixed-methods approach to our
research design (Teddlie and Tashakkori, 2006). Participants were
included in the analytic sample if they either (a) completed the
course (which is defined by edX as having earned at least 60% of
the available points on course assignments) or (b) spent at least
1 h in the course platform. Additionally, we limited the analysis
sample to participants who had at least partially completed a
pre- or post-course survey. Pre- and post-course surveys were
integrated into the survey platform in both courses. Within
the analysis sample, response rates for the pre-survey were 91
and 51% on the post-survey. Across all courses, participants in
the analytic sample were more female, older, had higher levels
of formal education, and were more likely to be from North
America than registrants not in the analysis sample (Table 1).

Survey links were emailed to participants in the analysis
sample (N = 1,712) 4–8 months after their respective course
ended. Overall, 30% of participants in the analytic sample
responded to the follow-up survey. Participants who responded
to the follow-up survey had higher rates of completion and spent
more time in the course (61% completion, 4.8 h in the course)
than participants in the analytic sample who did not respond
to the follow-up-survey (39% completion, 3.9 h in the course).
However, because our proposed modeling method measured
individual-level change in practices from the pre-survey (see

TABLE 1 | Demographic composition by course (all registrants and
analytic sample).

Registrants (Non-analysis
sample)

Analysis Sample (All
courses)

(N = 26,546) (N = 1,712)

Female 47% 54%

Male 53% 46%

Mean age 36.7 41.6

No bachelor’s 14% 6%

Bachelor’s degree 33% 27%

Master’s degree 45% 57%

Doctoral degree 7% 11%

Africa 5% 5%

Asia 28% 18%

Europe 20% 14%

North america 33% 48%

Oceania 2% 3%

South america 11% 12%

section “Analysis Methods”) rather than the overall levels of
practices, we can still glean valuable insights from this analysis.

We also conducted interviews with a stratified random sample
of participants in each of the four courses, over-sampling
for participants currently working in K-12 schools (N = 35).
Interviews were conducted over the phone or video chat using a
semi-structured interview protocol. The content of the interview
focused on their current school context, motivations for taking
the course, and current or planned future actions based on what
they learned in the course. All participants were interviewed at
least once during the course. In two of the courses, “Developing a
Graduate Profile for Your School” and “Introduction to Design
Thinking in Education,” participants were also interviewed 4–
6 weeks after the courses were completed.

Measures
Course-Related Practices
We developed scales of course-related practices for each course,
and measured them on the pre, post, and follow-up surveys.
Descriptive statistics, and reliability for each scale can be found
in Supplementary Appendix Table A1. Outcomes variables were
standardized using the pre-course survey mean and standard
deviation for each course to allow comparisons across courses.

Collaboration Indicators
We measured collaboration using four indicators: participation
in learning circles, sharing of course resources, downloading the
facilitator’s guide, and participating in the online forums. We
measured learning circle participation (N = 1,126) and sharing
of course resources (N = 376) using self-reported data from the
course survey. We used log data from the courses to determine
which participants had downloaded the facilitator’s guide or
posted in the course forums (N = 1,712).

Context Indicators
We measured educators’ school contexts using both self-reported
and publicly available data. To assess participants’ perceptions
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of their school’s instructional context, we administered a six-
item scale that measured respondents’ attitudes toward the
instructional culture in their school (e.g., “Faculty share a
common vision of quality teaching and learning”). The survey
item was administered on the pre-survey, only to participants
who identified as K-12 educators (N = 326) (see Supplementary
Appendix Table A). We also administered a question on the pre-
survey about the socio-economic characteristics of the students in
participants’ schools. Socio-economic characteristics of students
are often good proxies for the resource level of the school
(Payne and Biddle, 1999) academic achievement (Sirin, 2005)
and school climate (Hopson and Lee, 2011). Using an item
from the 2011 Trends in International Mathematics and Science
Study (Martin et al., 2013); we asked participants to report the
percentage of students who were economically disadvantaged
on a scale on a scale of 1 (0–10%) to 4 (More than 50%)
(N = 436). Additionally, for educators in the U.S. we used
information collected about participants schools on the pre-
survey to match their school to National Center for Education
Statistics (NCES) data on that school from the 2015–2016 school
year (N = 140). In the U.S., the economic characteristics of
students in the school is based eligible for a free or subsidized
lunch program. on the Students are eligible for a free lunch if they
have family incomes at or below 130% of the poverty level and
a reduced priced lunch if their family’s income is between 130
to 185% of the poverty level (States Department of Agriculture,
2017).

Demographic Variables
We used demographic variables in all of our analyses as statistical
controls. All students are asked to fill out a brief demographic
survey when signing up for the courses. The survey included
questions about their age, gender, level of education, and country.
Additionally, the server records the modal IP address of each
student when they are taking the course which allows for
identification of the user’s continent. We supplemented this data
with demographic information from the pre-course survey when
there was no data available from the course platform.

Analysis Methods
We organize the description of mixed-methods analysis by
research question. In cases where repeat the same analysis
procedure across multiple research questions, we refer back to
previous research questions.

Research Question 1
To contextualize the changes in practices we found in the
quantitative data we developed short vignettes (N = 6) from the
sample of participants who we interviewed. The vignettes drew
on quotes from the interviews as well as forum responses and
open-text from pre, post, and follow-up survey. A description of
the participants in the vignettes is included in Table 2.

To model changes in practices, we used a hierarchical linear
growth model (Raudenbush and Bryk, 2002) to measure changes
in practices across the pre, post, and follow-up survey. Since
there were only three time-points in the study, we chose to
model time-points as a categorical variable in order to account

for non-linearity in changes in participants’ practices. The level-1
model is as follows:

Yij = π0i+π1i(Post)i + π(Followup)2i + eti

Demographic covariates were added to the model for the
intercept to adjust for differences in the pre-survey. The level-2
equation

π0i = β00 + β01
(
Male

)
+ β02

(
Age

)

+β03(Age2)+ β03(Education) + β04(Continent) + r0i

All analyses were conducted using the lmer function from the
lme4 R package (Bates et al., 2015). The full model results can be
found in the Supplementary Appendix.

Research Question 2
We use the same HLM model described in the previous question
but added cross-level interaction terms to the slopes for the post
and follow-up surveys for each of the collaboration indicators,
running separate models for each term. The level-2 intercept
slopes are as follows (where t represents the time point)

π0i = β00 + β01(Collaboration Indicator)j + rti

πti = βto + βt1(Collaboration Indicator)j + rti

Research Question 3
We used the same approach for modeling the interaction with the
school context indicators.

RESULTS

The Content Provided Multiple “Hooks”
to Enable Participants to Successfully
Integrate the Content of the Course in
Their Practice
In Research Question 1, we asked about the extent to which
participants integrated the content of their course into their
practice. We illustrate the possibility space of this question
through the example of Dan, a participant in “Introduction
to Competency-Based Education.” During the course, Dan
worked for a district office of a large U.S-based school district
where he was responsible for supporting teachers in developing
Individualized Education Plans (IEPs) for students with special
needs that documented the skills that students would need to
learn to be successful after graduation. Previously, he reported
struggling to find a way to help teachers meaningfully connect the
state learning standards with the skills in the IEP; “we don’t have
a coherent map where we can look at the standards and identify
how all of the skills within that standard are also represented
across different standards.”
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TABLE 2 | Course participants described in vignettes.

Pseudonym RQ Course Short description

Dan 1 Introduction to competency-based education School district office employee with a focus on helping
teachers support students with special needs.

Ann 1 Introduction to design thinking in education Kindergarten teacher interested in incorporating design
thinking into the curriculum.

Beth 2 Introduction to competency-based education School district office employee responsible for developing
district-wide professional learning

Amina 2 Change leadership for innovation in schools High school teacher interested in building relationships with
immigrant families

Alexis 3 Developing a graduate profile for your school High school teacher at a private school interested in
changing school-wide instructional practices

Danielle 3 Developing a graduate profile for your school High school teacher at urban public school interested in
changing school-wide instructional practice

Taking the MOOC changed how he approached his work
with teachers. Dan began working departmental teams at various
schools in the district to create a coherent map, across grade
levels and subjects, between the state learning standards and the
skills students would be required to master. Dan reported that
the process energized teachers in his district, promoting increased
collaboration across departments and schools

It has gotten to this point where now I have two schools
that have said I’m wondering how much more overlap we
can create... So that school, their two teams started planning
together in social studies and ELA. And another school,
which is in our network was invited to participate. . .. So I
was just amazed at seeing that

Across all participants in the analysis sample, we observed
increases in their use of practices related to the content of the
courses (Figure 2). Compared to the pre-survey, participants
reported higher prevalence of practices related to course-content
on the post-survey. On average, participants increased their
practices by 0.42 standard deviations (SD) (p < 0.001) above their
pre-survey averages. Although there was a slight attenuation of
the effect on the follow-up survey, the effect persisted 4–8 months
after the course ended. Four to eight months after the course
ended, participants reported 0.25 standard deviation higher levels
of practices related to course content (p < 0.001).

The content of the courses offered multiple “hooks” that
allowed participants across varied contexts to apply the
generalized concepts of the course to specific problems from
their own context. Dan observed how the course videos shifted
his understanding of the difference between standards and
competencies:

And in the video they made them reference, the two people
made the reference toward standards and competencies
and up to that point, I was interpreting them as pretty
much the same. . . when I realized that oh, okay when you’re
making this reference to competencies it’s to the knowledge
and skills within these standards and how these skills can
be represented across that. And so it also informed my
understanding too that some places have a coherent map.

This idea from the video then fostered specific actions. Dan
began working with teachers to map skills across standards
in different grade levels and subject areas showing how
they were connected.

Participants also described how doing the assignments helped
them understand how these ideas might fit within their own
practice within their local context. We illustrate this through
the following example: “Ann” a kindergarten teacher who
described in an interview how using a particular problem-solving
approach that she learned in “Introduction to Design Thinking
in Education” with her students prompted her to think about
broader shifts in her curriculum.

We do a unit on construction, so it kind of already fits in
with the kindergarten curriculum that we use. Again, I kind
of like the give back to the community aspect, which isn’t
part of our curriculum. I’d really try to go back and look
into the language around that and how I could incorporate
that method into my class.

Eight month later, on a follow-up survey, Ann reported that
she had begun making those changes to her curriculum.

I am seeking out more opportunities to engage in
engineering. I am exploring novel engineering and maker
mindset professional development courses...I have been
able to incorporate some engineering and design and am
hoping to implement more in the spring as it fits in
with our curriculum.

Collaboration Was One Mechanism
Through Which People Translated the
Content of the Course Into Their Own
Local Context, but We Did Not Find
Strong Evidence of Moderation Effects
by Collaboration Type
In Research Question 2, we examined the role of collaboration in
translating learning the content from the courses into practice.
In our analysis, we examined two main forms of collaboration
around course content. The first, which we describe as “virtual
collaboration,” occurred between participants in the online course

Frontiers in Education | www.frontiersin.org 7 August 2022 | Volume 7 | Article 899535

https://www.frontiersin.org/journals/education
https://www.frontiersin.org/
https://www.frontiersin.org/journals/education#articles


feduc-07-899535 August 26, 2022 Time: 10:33 # 8

Littenberg-Tobias and Slama Large-Scale Learning for Local Change

FIGURE 2 | Estimated change in practices from pre-survey average.

and was mainly clustered within the course forums. Based on
log data, 79% of participants visited the forums and 52% of
participants in the analysis sample posted at least once in the
forums. Visiting the discussion forum was not required, but
participants were encouraged to interact there in order to meet
other learners and share what they learned.

Participants used what they learned in the discussion forums
about others’ contexts to re-evaluate circumstances in their own
context. “Beth,” a participant in “Introduction to Competency-
Based Education,” was developing professional development for
her U.S.-based school district around a large-scale learning
initiative which was related to the content of the MOOC. Beth
described how hearing about what other participants were doing
in the forums along with the school profile videos were helpful in
highlighting how difficult it would be to implement the initiative.

Just through reading and watching the videos and seeing
the posts of what other people are doing, I think I’ve gained
a much better understanding of what I would have to teach
better with regards to CBE.

At the end of the course, Beth reported that the course affected
their practice was making her think more critically about how she
approached this initiative:

I used to think that it wouldn’t be too difficult to implement
[the initiative] if we just had the right people willing to work
hard, but now I think that there are many more layers to [it]
than I previously considered and for full implementation to
occur, much more expansive, strategic planning is needed.

Four months after the course ended, Beth reported the course
changed the way she approached how she facilitated professional
learning, “Information I share with teachers is more accurate
and how we model PD is evolving.” Learning from others in
the forums helped.

Beth re-calibrate how she approached this new initiative with
teachers in her district.

The second type of collaborating we observed was “local
collaboration” where participants took their learning outside of
the online course platform, by forming learning with others in
their local context. In surveys, 37% of participants reported that
they either planned to or participated in a learning circle during
the course. According to course log data, 11% of participants
downloaded the facilitators’ guide for the course.

Another way participants collaborated with others in their
local context was by sharing materials from the online courses.
Nearly seven in ten participants (68%) reported sharing materials
from the course with others in their school or organization. Of
those who reported sharing content, the most common ways
that participants reported sharing materials is through sharing
content at in-person meetings (86%), adapting the content of
the course for use in a professional development setting (61%),
and integrating the course content into existing professional
development offerings (51%).

Participants adapted the learning from the course when
collaborating and sharing with others in their local context.
Amina was a Canadian high school teacher whose goal in taking
the online course was to build her skills to better engage with
the families of immigrant students in her school. During the
course, Amina organized meetings for parents in the community
to help them understand how innovative practices might benefit
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their children. She credited the course with helping her develop
the language around innovation, “I gained more knowledge
about how to implant innovation in the classroom and better
collaborate with the school.

Six months after completing the course, she reported
organizing workshops for educators about how they can
implement change in their school.

I became a change leader in my community and in my
school, collaboration with the administration, parents and
educators. I organized workshops on how other educators
can implement change in their schools.

Through sharing with others, using the tools and resources
they learned in the course, participants were able to integrate their
learning from the online courses into their practice in their local
context. This also extended the reach of the course, enabling even
those who didn’t take the online course to be exposed to the ideas
and concepts from the course within their own local setting.

As part of Research Question 2, we also investigated the extent
to which collaboration and sharing, both locally and virtually,
was related to learners’ changes in practices related to the content
of the courses. We found that most forms of collaboration and
sharing we examined did not contribute to greater changes in
practices (Figure 3). Participants who formed learning circles
(ES = 0.27 SD, p < 0.001) and shared resources in their context
(ES = 0.44 SD, p < 0.001) reported significantly higher levels
practices on the pre-survey than those who did not. However,
even though all participants made gains in practices on the post
and follow-up survey, there were no significant differences in the
rate at which participants changed their practices. Participants
who reported participating in a learning circle did not report any
meaningfully higher rates of changes in practices (ES Post = –0.02
SD, p > 0.1, ES Follow-up = 0.001 SD, p > 0.1). Sharing resources
was positively related to slightly higher rates of changing practices
(ES Post = 0.08 SD, p > 0.1, ES Follow-up = 0.17 SD, p > 0.1), but
the estimates were not statistically significant. Additionally, we
saw no meaningful differences in the rate of changes in practices
by whether participants posted in the discussion forums (ES
Post = 0.06 SD, p > 0.1, ES Follow-up = 0.06 SD, p > 0.1).

However, we did find that accessing the facilitator’s guide was
related to changes in practice. Participants who downloaded the
facilitator’s guide had significantly greater growth in practices
on both the post (ES = 0.30 standard deviations, p < 0.05)
and follow-up survey (ES = 0.27 standard deviations, p < 0.05).
This suggests that making resources available to support local
collaboration may have contributed to changes in practice within
participants’ local contexts.

Context Was a Factor in How
Participants Applied Their Learning in
Practice but It Was Not a Determinant
Factor in How Much Participants
Changed Their Practices
In Research Question 3, we examine how local school contexts was
related to how participants collaborate with one another, both
virtually and within their local contexts. To explore this question,

we use the contrasting examples of “Danielle” and “Alexis”
who were U.S.-based high school teachers who participated
in “Developing a Graduate Profile for Your School” Both
approached the course with similar sets of motivations to change
the culture of instruction at their respective schools. Danielle
was concerned that instruction in her school was overly focused
on standardized testing observing that “so as far as academic
content, it’s really focused on making sure that the kids are ready
for the test, unfortunately.” She found that this environment
often undermined student motivation for learning, “the kids are
just... They’re really not excited about being there and the work
that they do.” Alexis similarly found her colleagues’ instruction
lacking in student engagement, “this school, the majority of
teachers still do direct instruction. They stand up. They teach.
They do the book and answer questions. That’s it.”

However, the local contexts that they worked in differed
substantially. The school where Danielle worked was a large,
racially diverse public school. The academic culture was heavily
focused on standardized testing and the curriculum was
controlled by the district. Danielle was the only person in her
school taking the course at the time it was being offered. For
Danielle, participating in the course widened the gulf between her
own views on education and those of her colleagues in her school.
In her interview, she described her evolution this way:

I kind of thought before taking the course, I was kind
of thinking that every teacher on campus kind of has
an idea of what graduates should know and be able to
do, and then they’re incorporating that into their lessons,
because it was always important to me to make sure that
we were creating good citizens. So I kind of thought that
was in every teacher’s mindset when they were planning
their lessons. But as I’ve been talking to people, they were
just kind of focusing on academic content, and not really
thinking about what we want the humans to be able to do
beyond academics.

Participating in the online course helped her critically examine
her school’s approach to instruction and develop a plan to act
to address those concerns. Danielle successfully convinced her
administration to change her schedule so she could spend more
time providing extra support to students to make sure they stay
on track. By taking individual steps to better support students,
she was able to begin the process of transforming her own
teaching practice.

In contrast, “Alexis,” worked at a private school where they
were not mandated to participate in standardized testing. Alexis
was also able to organize a learning circle for teachers and
administrators at her school to work on the course together. Her
goal with the learning circle was to integrate the concept of a
graduate profile from the online course into her school’s strategic
plan. She observed that “my goals are to help us create a cohesive
profile that allows us and articulates the need to move the faculty
forward.”

Using concepts she learned in the online course, Alexis
and the colleagues in her learning circle organized a 3-day
workshop for faculty in her school. She and her colleagues also
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FIGURE 3 | Estimated changes in practices from pre-survey average by collaboration activity.

encouraged school to also create graduate profiles for faculty and
administrators in addition to students. She observed that ideas
from the course had become part of the culture at her school.

That profile process is really good for us, going through it,
because we’re now using it to create a common language
across the entire school. In how we talk about things,
how we interact with each other, how we look at the
characteristics of what we want in people we work with
and work around.

Although Danielle and Alexis both had the same goal
of shifting instructional practices in their school, how they
integrated what they learned from the online courses differed
based on factors in their local context. Because Danielle worked in
a school with fewer resources and opportunities for collaboration
the changes she chose to make focused more on changes to her
own teaching practice. Alexis, by comparison, had greater access
to resources, the support of the school administration, and had
colleagues who she could collaborate with on the course. As a
result, she was able to begin to make more systemic changes to
her school’s instructional culture.

Throughout the analysis sample, we observed this variation
in school contexts. For example, there were substantial numbers
of participants who reported working in both schools where less
than one-tenth of the students were economically disadvantaged

(40%) and there were also substantial numbers of participants
who reported working in schools where more than half of the
students were economically disadvantaged (23%).

We found similar variation in student demographics for
participants working in U.S. public schools. For participants
in U.S. public schools standard deviation we were able to
link to public records about the percent of students eligible
for free or reduced price lunch, an indicator of economic
disadvantage (Harwell and LeBeau, 2010). In our sample, the
average proportion of students eligible for this program within
participants’ schools was 36% with a standard deviation of 27%.
This meant that a participant one standard deviation below
the mean on this metric was working at school with very
few economically disadvantaged students (9%). In contrast, a
participant one standard deviation above the mean on this metric
worked at a school with more than half (63%) of the students
coming from economically disadvantaged families.

Another way that educators’ school contexts varied was in
the school cultures around instruction, teacher leadership, and
collaboration. On the pre-survey, participants were asked to
answer questions about their school cultures around instruction,
teacher leadership, and collaboration which we averaged into a
scale we termed “school instructional climate.” Reported school
instructional climate varied substantially between participants
in the analysis sample; the mean was 4.10 and the standard
deviation was 0.90. A participant in a school one standard
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deviation reported much less supportive work environments
than participants in schools one standard deviation above the
mean (Table 3).

Based in part on the examples of Alexis and Danielle,
we theorized participants in schools with fewer economically
disadvantaged students and/or better instructional climates
would also be more likely to collaborate with colleagues in their
schools. We report the results from this analysis in Figure 4
which shows the relationship between school demographics and
forms of collaboration. We found that having fewer economically
disadvantaged students and better school instructional climate
were related to higher levels of local collaboration. Participants
were more likely to report participating in learning circles
and sharing resources from the courses in schools with
fewer economically disadvantaged students and better reported
instructional climates. However, the opposite was true for virtual
collaboration. Participants were more likely to post in the forums
if they reported worse instructional climates in their schools and
among U.S. public school teachers if they worked schools with
more economically disadvantaged students.

These results are echoed by another finding from a question
on the follow-up survey about learning circles. For participants
who said they did not participate in a learning circle, we
asked why they join one. The most common response, selected
by 42% of participants, was that “there wasn’t anyone in
their school or organization who could take the course with
them.” This suggests that factors at the school-level may have
influenced the extent participants collaborated with others in
their local context.

As part of Research Question 3, we also examined whether
school context was related to changes in practices. We plot
the estimates from our model in Figure 5 which shows
the relationship between school demographics and growth
in practices. Participants who reported high percentages of
economically disadvantaged students (More than 50%) in their
schools had less growth in practices than participants in schools
with few economically disadvantaged students (0–10%) (ES = –
0.29 SD, p < 0.1) and smaller, but not statistically significant
changes the on the follow-up survey (ES = –0.14 SD, p > 0.1).

Among participants in U.S. public schools, for whom we
had publicly available, we found that participants with more
economically disadvantaged students had lower reported levels of
practice on the pre-survey (ES = –0.15 SD, p < 0.1), but there were
no meaningful differences in changes in practice (Post ES = 0.08
SD, p > 0.1, Follow-up ES = 0.06 SD, p > 0.1). Additionally,
participants in schools with better school instructional cultures
reported higher levels of course-related practices on the pre-
survey (ES = 0.12 SD, p < 0.05). However there were no
statistically significant differences in changes in practice on the
post (ES = 0.08 SD, p > 0.1) or follow-up surveys (ES = –0.01 SD,
p > 0.1).

These findings suggest that participants across a variety of
contexts were able to identify ways of changing their practice
after completing the online courses. Although context played a
significant role in how participants interacted with course content
and collaborated with others, as exemplified by the examples
of Alexis and Danielle, the content was flexible enough that

participants could find identify ways within their own context to
change their practice.

DISCUSSION

As MOOC developers seek to develop more offerings targeted
at learners looking for job-embedded professional learning,
the question about how to design learning environments
that work for users across different contexts will become
increasingly relevant. In our C-C-C design model, we proposed
an instructional design model that sought to link the two
ecosystems of online learning and teacher practice by offering
multiple, varied opportunities to integrate the knowledge they
learn in the online course with their own specific understanding
of their context and to support both virtual and in-person
collaboration. Applying the design principles of this model
to our set of four MOOCs, we found that participants were
largely successful in making these connections as evidenced by
quantitative about average changes in practice and qualitative
case studies of specific learners.

Our study also found several promising components of
designing courses with this model in mind. For participants in the
courses we studied, the learning process within the online course
was deeply intertwined with their own practice. Course content—
lecture videos, video school case studies, and assignments—gave
participants opportunities to integrate knowledge and practice.
Because the content offered multiple “hooks” into practice,
through assignments and videos, participants could choose
how they would integrate the learning from the course into
their practice. After the course, these ideas and concepts that
participants came across in the videos and assignments later were
integrated into their own professional practice.

Additionally, educators’ context was only one of many
contributing factors to changes in practices. Participants reported
changed in practice across different types of contexts and we
did not find strong evidence that context moderated changed in
practice. One reason for this may be that participants adjusted
how they interacted with the courses based on the limits
and constraints of their context. For example, participants in
schools with a higher percentage of students from economically
disadvantaged backgrounds and worse school instructional
climates were less likely to collaborate with others in their local
context by joining learning circles or sharing resources. However,
these participants were more likely to collaborate virtually with
others on the course through the course discussion forums.

These findings are consistent with other studies about
how educators integrate their online learning with their own
specific contextual needs. For example, Trust (2016) examined
the learning processes that teachers go through when they
interact with other teachers in an emergent online network.
The study found teachers were transferring and adapting
their learning between two settings– the context of their
school and classroom and their online context and their
learning was mediated by both of these two contexts. Similarly,
Brennan et al. (2018) studying the experiences of educators
in a MOOC argued that because educators’ contexts are
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TABLE 3 | Average responses to sample items by composite score.

One standard deviation below
the mean (<–1.0)

Middle range
(–1.0 to 1.0)

One standard deviation
above the mean (>1.0)

Faculty share a common vision of teaching and learning 2% 39% 92%

Faculty frequently work together to solve school-wide problems 2% 29% 87%

School leaders are open to adopting innovative instructional practices 3% 5% 64%

FIGURE 4 | Participation in local and virtual collaboration by school demographics.

variable, the design of online professional learning needs
to be able to be iteratively adaptive to learner’s specific
needs. Finally, other studies have also found benefits to
participants in MOOC educators in both peer interactions
in the online learning environment (Kellogg et al., 2014)
and in study groups with fellow educators in their context
(Wollscheid et al., 2020).

What our findings, and other related literature suggest
is that the design of online professional learning cannot be
conceived as a “closed stable system” where design elements
lead to pre-specified outcomes (Opfer and Pedder, 2011). Rather,
the design should maximize flexibility and adaptivity across
different contexts. By including flexibility in design, instructional
designers can close the gap between the large-scale audience
and content and specificity of their local context. The goal
should not be to generate content that is applicable to every
context; this would be quite difficult to accomplish in practice.

Nor should instructional designers develop MOOC content that
serves only a particular audience. Rather, instructional designers
should structure content so individuals have multiple, varied
opportunities to integrate their knowledge both in the online
setting and with others in their specific context.

However, the analysis also identified limits to how much
we can link design elements in the courses with outcomes
across varied contexts using the observational approach we
employed in this study. Although we found qualitative evidence
that participants found collaboration to be useful for their
learning, we did not find significant differences in how much
participants changed their practices for most of the collaboration
indicators we examined. One potential issue we identified
in the data was that the form of collaboration was highly
contextual and participants contexts were highly variable.
This constraint makes it difficult to correlate design features
intended to foster collaboration since context was likely a
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FIGURE 5 | Estimated change in practices from pre-survey average by economically disadvantaged students and school instructional climate.

strong confounding factor. Additionally, the courses were also
perhaps unique in attempting to appeal to a broad audience
of educators without focusing on a specific subject-matter or
age-level. As a result, the findings of this study may not be
relevant to other online professional learning environments
that are more limited in scope and audience. Furthermore,
the audience for change leadership MOOCs is likely different
from the audiences for other subject areas, and thus the
specific findings may not apply to other online professional
learning settings.

In subsequent work, we intend to expand on this current
research and explore more deeply the connections between
design features and integration into context. Because this was an
observational study, we cannot make any causal claims about the
relationship between course elements or how collaboration and
context influenced participants’ outcomes because participants
were not randomly assigned to conditions. In future studies,
we will use experimental research designs to study the causal
relationships between design features and changes in practices.
The design of these studies will need to ensure fairness in
access to learning resources across conditions while still robust

enough to study the impact of these features across varied
contexts. Additionally, we will more deeply investigate how
participants integrate their learning into their own contexts
through ethnographic observation and site-based case studies.
Finally, we will aim to collect more robust data about learning
within the course through activities and open-ended reflection
prompts that can help link content with changes in practices.
Through these activities, we will build on the initial set of
research findings to further elaborate and expand on the C-C-
C model.

CONCLUSION

In this study, we addressed the dilemma of how to make the
generalized content of MOOCs work across varied local contexts
focusing on the example of educator professional learning.
This study offers evidence of the importance of incorporating
flexibility and support for in-person collaboration into the
design of MOOCs in order to facilitate professional learning
across varied contexts. The evidence described in this study
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lays a foundation for many potential future uses in other
online professional learning contexts where these questions will
continue to emerge.
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