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Abstract

Background: Many innovative teaching strategies have been developed under the assumption that documenting
successful student learning outcomes at the development site is enough to spread the innovation successfully to
secondary sites. Since this ‘show them and they will adopt’ model has yet to produce the desired large-scale
transformation, this study examines one innovative teaching strategy that has demonstrated success in spreading. This
instructional strategy, Student-Centered Active Learning Environment with Upside-down Pedagogies (SCALE-UP),
modifies both the pedagogy and classroom design to maximize interaction and activity-based learning. A web survey
was used to develop a census of instructors who have been influenced by SCALE-UP.

Results: SCALE-UP, which started in large enrollment university physics, has spread widely across disciplines and
institutions. The survey identified that SCALE-UP style instruction is currently used in over a dozen disciplines at a
minimum of 314 departments in at least 189 higher education institutions in 21 countries. Many more respondents
indicated learning about SCALE-UP via interpersonal channels, such as talks/workshops and colleagues, than via mass
media channels, such as the Internet and publications. We estimate the dissemination of SCALE-UP in physics may be
at the tipping point between adoption by adventurous early users and the more mainstream majority. Implementers
demonstrate pedagogical and structural variation in their use of SCALE-UP.

Conclusions: Leveraging interpersonal networks can help accelerate dissemination of educational innovations and
should be used more prominently in change strategies. Since SCALE-UP may be nearing a tipping point within the
discipline of physics, now may be the time to modify change strategies to appeal to more typical faculty rather than
the early adopters. This may include using successful secondary implementers as like-minded intermediaries to reach
out to people considering the use of the innovation in different institutional settings for more practical and relatable
advice. For SCALE-UP, having a specialized classroom may improve the likelihood of continued use at an institution. We
also hypothesize that having a special classroom may start departmental conversations about innovative teaching and
may make instructors less likely to revert back to traditional methods.

Background

Much time, money, and effort has been spent in deve-
loping innovative teaching pedagogies, documenting their
effectiveness, and disseminating the results. Although
these efforts have had some impact on teaching practices,
there has been no systematic movement of college instruc-
tion at large research institutions toward consistency with
research-based best practices (e.g., Wieman et al. 2010,
Dancy and Henderson 2010, Handelsman et al. 2004,
Henderson and Dancy 2009a, National Research Council
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2003, Redish 2003). Reformers typically develop a new
pedagogy at their institution and then disseminate the
new instructional model through talks, workshops, and
papers. This development and dissemination model of re-
form assumes that telling faculty about good teaching
ideas will lead faculty to integrate these ideas into their
teaching practices. However, this intuitive ‘show them and
they will adopt’ model has yet to produce desired large-
scale transformations, indicating that a more robust
research-based model of change is needed (Fairweather
2008; Seymour 2001; Henderson et al. 2011).

In addition to lacking an overall model of how new
teaching ideas spread, very few studies document what
happens when secondary sites attempt implementations.
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Usually, an individual or small group develop a reformed
pedagogy and disseminates it for use in many different
educational settings. However, the unique combination of
students, instructors, and structures at each location com-
plicate transitions to other sites (Finkelstein and Pollock
2005; Pollock and Finkelstein 2007; Sabella and Bowen
2003; Saul and Redish 1997; Sharma et al. 2010). Further-
more, secondary implementers often lack the grant fund-
ing, a project team, faculty release time, and education
experts that contributed to success at the development
site. As the most common type of site, secondary imple-
mentations deserve close attention especially from reform
developers who want their innovative teaching strategies
to spread successfully.

These sites also deserve more attention because second-
ary implementers can make significant modifications that
can comprise the intended results of the reform. Instruc-
tors often adapt reform, and often, these changes are in the
direction of traditional instruction (Dancy and Henderson
2010; Henderson 2005, 2008; Henderson and Dancy
2009a; Henderson and Dancy 2009b). Without investigat-
ing how the implementation has been adapted, ‘it may be
difficult to interpret learning outcomes and to relate these
to possible determinants’ (Fullan and Pomfret 1977,
p- 338). This is especially important for less successful sites,
since lower-than-expected gains can disappoint and frus-
trate adopters. For example, researchers studying learning
gains at a secondary site found that improvements in stu-
dent learning after using interactive lecture demonstrations
were ‘nowhere near’ those claimed by developers (Sharma
et al. 2010). The researchers were unable to identify the
reasons for these disappointing results. To understand why
some sites are more successful than others, it is important
to monitor the details of implementation, not just the re-
form they claim to be using.

This project examines how the Student-Centered Active
Learning Environment with Upside-down Pedagogies
(SCALE-UP) (Beichner et al. 2007; Beichner 2008) reform
spread and how secondary sites implement the reform. Our
intent is that this study will (1) contribute to a research-
based understanding about how reforms spread, (2) identify
typical modifications made in secondary implementations,
and (3) develop recommendations to guide curriculum de-
velopers toward more successful dissemination. Although
this study is focused on the SCALE-UP instructional strat-
egy, we believe that the results are relevant more widely to
instructional change in higher education.

What is SCALE-UP and why examine it for this study?

Dr. Robert Beichner developed SCALE-UP for large en-
rollment university physics courses at North Carolina
State University in 1997. As we have found in this study,
this reformed pedagogy and classroom environment has
successfully crossed disciplines and continents and is
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currently used in at least 314 departments at 189 higher
education institutions worldwide. This study closely ex-
amines the dissemination and implementation of this
specific instructional strategy in order to develop general
trends that may help other educational innovations be-
come successful, like SCALE-UP.

SCALE-UP is a radical reform. In SCALE-UP, instruc-
tors modify their pedagogy to minimize lecture and make
major physical changes to the classroom arrangement.
When implemented well, radical reforms like SCALE-UP
have been shown to lead to higher learning outcomes than
more modest reforms (Redish 2003). SCALE-UP changes
the instructional methodology and course structure by in-
tegrating lab-lecture recitation and redesigning the class-
room to a studio environment. Round or D-shaped tables,
whiteboards on walls, and technology with projection cap-
abilities facilitate collaboration and sharing of student
work. No obvious ‘front’ of the room encourages instruc-
tors to minimize lecture, circulate and engage teams of
students in Socratic dialogs, real-world problem solving,
and technology-rich activities. Reforms that involve struc-
tural changes, like SCALE-UD, require departmental buy-
in and thus may be harder to adopt. We hypothesize that
this investment in structural changes may also decrease
the chance of discontinuation once the reform is in effect.

SCALE-UP presents an interesting case study for mul-
tiple reasons. First, SCALE-UP is not discipline or cur-
riculum specific. The large number of secondary sites
allows us to identify discipline-based differences and in-
vestigate the ways people use the reform in an assort-
ment of institutional settings. Additionally, information
about SCALE-UP has been successfully disseminated
through a variety of formal and informal means, both by
the developer and by other sites. Finally, since so many
sites have adopted SCALE-UP at different times over the
past two decades, we can examine sites at different im-
plementation stages and ones that have achieved differ-
ent degrees of spread within the universities.

SCALE-UP has been shown to improve student
problem-solving abilities, conceptual understanding, atti-
tudes toward science, retention in introductory courses
(Beichner et al. 2007; Beichner et al. 2000), and perform-
ance in later courses (Dori et al. 2003). To spread these
benefits successfully, it is extremely important to under-
stand how secondary implementations of highly innova-
tive curricula, like SCALE-UP, work. By examining why
they are adopted, if/how modifications adjust the reform
to their unique context, and the impact these modifica-
tions have on student learning, we can promote the dif-
fusion of effective and sustained reforms.

Literature review
This section briefly summarizes several claims from the dif-
fusion of implementations (DOI) literature and innovative
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teaching research that are relevant to this study. According
to Rogers (2003), diffusion is the process in which an
innovation is communicated through certain channels over
time among the members of a social system. DOI theory
describes this process, where socially constructed informa-
tion about a new idea is communicated from person to per-
son. Rogers (2003) developed these ideas after analyzing a
wide variety of innovations - from farmers using a new hy-
brid seed to physicians utilizing a new drug to corporations
incorporating a new technology - and the theory also ap-
plies to educational innovations (Nutley et al. 2002; Berman
and McLaughlin 1978; Green and Johnson 1996). We chose
this framework since it explores the dynamic process be-
tween communication and innovation implementation in a
social context. We hope it will help us understand how in-
formation about SCALE-UP is communicated and how this
reform is adopted and utilized and changes behavior at sec-
ondary sites. This framework does not assume a simple, lin-
ear progression from product development to adoption and
thus allows us to explore the stages of spread in detail. Ac-
cording to the DOI theory, the spread of information about
an innovation and the implementation process is influenced
by four factors: innovation attributes, communication chan-
nels, adopter characteristics, and adaptation.

The literature claims that the following factors influ-
ence the spread of information about an innovation and
its implementation at a secondary site.

Innovation attributes

Rogers (2003) identified several innovation attributes that
aid rapid diffusion. We consider these here, in relation to
SCALE-UP. First, successful innovations are perceived to
have a significant relative advantage over current alterna-
tives. As previously mentioned, as a radical reform,
SCALE-UP has been demonstrated to dramatically im-
prove student learning (Beichner et al. 2007; Beichner
et al. 2000; Beichner 2008). Thus, we believe that depart-
ments seeking to substantially change their educational
techniques will perceive SCALE-UP as a way to signifi-
cantly change educational outcomes. Secondly, users are
more likely to adopt innovations with high-perceived com-
patibility with past practices, current values, and existing
needs. SCALE-UP is unlikely to be compatible with past
practices in most traditional departments. Thus, it seems
like that more innovative departments, who have been
trialing more interactive educational pedagogies, may be
among the first to adopt. Next, users are more likely to
adopt low complexity innovations that can be readily
understood and easily implemented. Although SCALE-UP
requires many structural changes to implement, the
underlying principles are relatively straightforward and in-
tuitive to understand. Adopting a pedagogy and classroom
space to support active and collaborative learning (Beichner
2008) seems sensible to most users, which can aid the
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spread of SCALE-UP. Fourth, users are more likely to
adopt innovations with high trialability, where new ideas
can be tried out at a low cost before it is completely
adopted. Since SCALE-UP requires modifying the class-
room space and often the schedule (to combine the lecture,
lab, and recitation sections of a course), a high-fidelity
SCALE-UP implementation is not cheap or easy to trial on
a temporary basis. However, we believe that once depart-
ments make the investment, observability, the fifth charac-
teristic of successful reforms, significantly facilitates the
success of SCALE-UP. Observability measures the degree
with which others can view the use and benefits of
the innovation, thus stimulating further uptake by others.
Since a SCALE-UP classroom looks so different from a
traditional lecture hall, we believe that observability will be
a key factor that promotes the spread of SCALE-UP within
and between institutions.

In addition to these classic innovation characteristics
identified by Rogers, other researchers have identified
potentially important characteristics, such as adaptabil-
ity, centrality to the day-to-day work of the organization,
and the minimal requirement for additional visible re-
sources (Wolfe 1994). For our study, another aspect of
SCALE-UP is that a department, not an individual, is
often the adopting unit. Since SCALE-UP requires such
a dramatic restructuring and often a financial invest-
ment, the decision to adopt is often made at the depart-
ment level. Thus, instead of analyzing the diffusion of
ideas among individuals, we chose to look at the spread
of ideas among departments and elect to use that grain
size for the majority our study. This choice is supported
by other research on innovations in organizations (Katz
1962; Nutley et al. 2002; Lewin 1947; Wildemuth 1992;
Zaltman et al. 1973) but can introduce complicating fac-
tors since the strength of evidence on whether adoption
will lead to improved effectiveness does not seem to be
the main factor influencing adoption decisions (Stocking
1985; Westphal et al. 1997) but instead depend more on
current fads and fashions, especially during times of high
uncertainty (DiMaggio and Powell 1983).

Communication channels

According to DOI, the communication channels through
which the message spreads also influence the rate of
adoption. A distinction is generally made between inter-
personal, where messages originate from local sources,
and mass media channels, where messages comes from
distant sources (Rogers 2003).

Disseminating educational innovations via ‘mass mar-
ket channels’ (Rogers 2003) such as websites, conference
presentations, and journal publications can raise aware-
ness of an innovation. However, to move potential users
from learning something new to changing their prac-
tices, interpersonal channels are often more influential
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when it comes to behavior (Borrego et al. 2010; Rogers
2003).

Furthermore, intermediaries between the innovators
(curriculum developers in our case) and the broad mass of
potential adopters are often an important communication
channel between these dissimilar groups. These include
opinion leaders who adopt the innovation themselves early
on and tend to be more innovative and of a higher status
than their near peers. This helps more conservative middle
and late adopters overcome caution about the risks in-
volved with adopter. Secondly, intermediary change agents
can work proactively to expedite and widen innovation
usage by reducing barriers, persuading adopters, and sup-
porting adoption decisions. These leaders bridge the divide
between technical experts and clients so they can mediate
interactions and work effectively with both groups. The
credibility of the change agent and level of contact with
the change agent are both positively related to the decision
to adopt (Rogers 2003; Colemen et al. 1966).

In this project, we investigate how people learned
about SCALE-UP. In addition to mass market channels,
we probe social connections - which theory indicates are
essential to the reform process - through a SCALE-UP
census. Our survey identifies users, asks how they
learned about the reform, and examines whether the
communication method impacts their use of the reform.
We hypothesize that mass-market channels may be im-
portant early on but that interpersonal channels acceler-
ate the spread of SCALE-UP.

Adopter characteristics

Typically, an innovation needs a critical mass of adopters
before it can achieve a self-sustaining spread. For success-
ful dissemination, the rate of adoption typically follows an

Page 4 of 18

S-shaped curve like that shown in Figure 1, where the rate
of adoption ‘takes off’ once interpersonal networks be-
come activated in spreading the idea from peer to peer
within a system. The adoption rate begins to level off after
half of the social system uses it, since non-knowers be-
come scarce.

Diffusion of innovation theory allows us to categorize
adopters' characteristics based on their tendencies to
adopt (Rogers 2003; Moore 2002). Although the character-
istics and S-curve percentages are generalizations, devel-
opers should pay attention to this curve and ideally target
each group with a different diffusion strategy (Green and
Johnson 1996). As shown in Figure 1, Rogers describes the
first 2.5% of adopters as innovators. Innovators tend to be
social, willing to take risks, and closely connected to scien-
tific sources. Early adopters, the next group, are also edu-
cated, have a high social status, and typically have the
highest opinion leadership of the adopter groups. Accord-
ing to Rogers, innovators and early adopters both respond
to the newness of an idea and are not deterred by things
that may not work perfectly. However, the early majority
are much more conservative and cautious, which is when
change agents and opinion leaders become important in
spreading the idea amidst this population.

The implication is that change initiatives should change
their strategies in accordance with changing adopter char-
acteristics if they want their innovation to spread to the
mainstream. Once an innovation has reached the innova-
tors and early adopters (somewhere around 16% adoption),
the marketing strategy needs to change to appeal to the
more hesitant early majority (Moore 2002; Rogers 2003).

In this project, we will compare the diffusion of SCALE-
UP to the S-curve and identify how close SCALE-UP is to
the 16% tipping point. If SCALE-UP passes this tipping

100% |Laggards (16%)

84% |Late Majority (34%)

50% | Early Majority (34%)

Percentage of adopters

Tipping Point

16% |Early Adopters (13.5%)

2.5%| Innovators

Rate of Adoption & Adopter Categories

Time

Figure 1 S-shaped adoption curve, adapted from Rogers (2003) with adopter categories. The thick vertical line denotes the ‘chasm'’
between adoption by the adventurous early users (16% of adopters) and more hesitant early majority.
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point, dissemination may need to involve change agents
and opinion leaders to convince the mainstream.

Role of adaptation

Diffusion can range on a continuum from highly central-
ized (top down diffusion from expert to users) with a
low degree of adaptation to decentralized systems with a
high degree of local adaptation (where diffusion happens
through horizontal networks with a wide sharing of
power and control among members).

In general, research and development agencies tend to
promote a high fidelity, top-down approach and may con-
sider reinvention as a distortion of their original technolo-
gies. Thus, historically, dissemination of reforms has taken
a linear, top-down approach in the development and
dissemination model, presenting faculty with a packaged
ready-to-go curriculum designed for unmodified use. This
model does not acknowledge the expertise of adopting
faculty, who rarely want to use reforms as designed and
may adapt reforms back toward traditional instruction
(Hutchinson and Huberman 1994; Henderson and Dancy
2008).

On the other hand, adopters tend to think that reinven-
tion is a desirable quality because it promotes a closer fit
with their needs and studies in education. Research sug-
gests that instructors are more open to a collaborative ap-
proach, where researchers and users exchange specialized
knowledge in a mutually constructed social context. As
Cohen and Ball explain, “Teachers view themselves as in-
dependent, autonomous professionals...Even the most
obedient and traditional teachers observed, enacted pol-
icies in their own ways and were proud of their contribu-
tions’ (1990, p. 253).

Researchers have shown that reinvention not only in-
creases the likelihood of adoption but also reduces the
likelihood of discontinuance (Berman and Pauley 1975;
Rogers 2003). However, these same educational studies
also suggest that when the level of reinvention is quite
high, then the desired outcomes can diminish substan-
tially (Henderson and Dancy 2008; Penberthy and Millar
2002; Sharp and McLaughlin 1997; Silverthorn et al.
2006; Hutchinson and Huberman 1994; Berman and
Pauley 1975; Berman and McLaughlin 1978).

This project identifies how instructors and depart-
ments adapt SCALE-UP, pedagogically and structurally,
and examine how that relates to adoption, implementa-
tion, and sustainability. We hypothesize that a depart-
ment's commitment to redesign the classroom may help
reduce the tendency to revert back to traditional instruc-
tion, which can occur in educational reforms where in-
structors have freedom to make changes.

The literature lacks consensus regarding how to pro-
mote effective spread of complex innovations like SCALE-
UP. SCALE-UP restructures the classroom environment
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and pedagogy in a way that often requires a formal deci-
sion by higher members of an organization. The larger
adoption unit - a department in our case - for innovations
like these introduce complicating factors which means
that much of the literature on individual adoption of sim-
ple, product-based innovations (for example, in educa-
tional technology) cannot be generalized (Greenhalgh
et al. 2004). Since radical reforms like these have the best
chance of improving student outcomes (Redish 2003), the
field still needs to examine how involved innovations
spread effectively. This project aims to deepen our under-
standing of this by using the case of SCALE-UP to study
how complex research-based reforms spread, within and
across institutions, including how people learn about and
implement them.

Research questions

1) To what extent has SCALE-UP spread? Are these
rates of spread consistent with diffusion of
innovation theory?

a How many physics departments has it spread to?

b How many other disciplines has it spread to?

¢ How much does SCALE-UP spread within a
department?

d Are these rates consistent with diffusion of
innovation theory?

2) Through what communication channels does
knowledge about SCALE-UP spread?

a. How do adopters learn about SCALE-UP?
b. Does the communication channel affect the way
adopters use the reform?

3) How do secondary sites adapt the pedagogy and
structure of SCALE-UP? How does this impact the
success of the implementation?

a. How does the pedagogy and structure of enacted
implementations vary by user status? Discipline?

b. How does structural variation (classroom type)
relate to the use of active learning pedagogies?

Methods

Data were collected via a web survey of faculty likely to be
aware of SCALE-UP. This section will first describe the sur-
vey design and then discuss the survey implementation.

Survey design

The survey questions were designed to address the re-
search questions and census SCALE-UP use internation-
ally. Since we were exploring a respondent's interactions
with and interpretations of SCALE-UP specifically, we
were not able to use the preexisting survey instruments.
The research team reviewed the literature and created a
list of potential survey questions, based on past research
and personal experience. For the questions designed to
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measure fidelity to the original reform we had, Beichner,
the developer of SCALE-UP, describe his model and
share what he has observed that is happening at other
sites. This helped us create question options that cap-
tured subtle differences. The survey included multiple
choice, multiple select, and free response questions that
allowed respondents to describe their implementation.
The survey is included in Additional file 1.

The web-based survey contained three main parts: (1)
questions about the respondent’s personal use of SCALE-
UP at their institution (demographic information, instruc-
tional practices, self-described user status), (2) questions
about SCALE-UP use in the respondent's department/
institution (physical room set-up, contact person, duration
of use and percentage of instructors using SCALE-UP in
the department, other SCALE-UP departments at the in-
stitution), (3) questions about the spread of SCALE-UP
(How did you learn about SCALE-UP? Who did you tell
about SCALE-UP?). Additional survey details and specific
questions will be discussed as needed in the ‘Results and
discussion’ section. Branching was used so the survey
would be appropriate for instructors, administrators, as
well as past/potential/current users.

In order to improve the quality of data collected, the
survey triangulated responses in two ways. First, the sur-
vey contained some questions that were designed to get at
the same construct, but in different ways. Responses to
these questions were compared during analysis. The sec-
ond type of triangulation was that in many cases, we had
multiple respondents in the same institution and depart-
ment. Thus, we were able to determine the consistency of
responses for questions relating to the department and
institution.

We pilot tested the preliminary survey with three fac-
ulty members from three different universities and two
different disciplines. After they completed the survey on
their own, we interviewed these individuals and used
their feedback to improve the clarity and appropriate-
ness of the questions. After that, we distributed the sur-
vey to a small sample of 50 recipients to verify smooth
administration of the instrument before inviting add-
itional respondents.

Survey implementation

The goal of the survey was to develop a census of SCALE-
UP use at higher education institutions. Current, past, or
potential users of SCALE-UP style instruction were the
target population of the survey. We did not wish to sam-
ple from this population, but rather to survey the entire
population. This, of course, is an unreachable goal. We
used several techniques in the survey implementation to
identify respondents in our efforts to approach this goal of
a SCALE-UP census.
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First, surveys were sent to all current members of the
SCALE-UP wiki database (http://scaleup.ncsu.edu/). The
SCALE-UP wiki is a password-protected collection of re-
sources about implementing SCALE-UP style instruction.
At the time of the survey, there were 1,321 members of
the wiki, virtually all of whom had contacted Beichner
requesting information about SCALE-UP. In addition, we
created an open survey link. This open link was distrib-
uted via relevant listservs (e.g., physics modeling, Arizona
State University science faculty). Individuals were encour-
aged to share the link with other instructors in their dis-
cipline. Finally, snowball sampling was used to identify
additional respondents. During the survey, the respon-
dents were asked from whom they had learned about
SCALE-UP and whom they told about SCALE-UDP, includ-
ing a contact person in their department. Survey invita-
tions were sent to any people listed whom we had not
previously contacted.

To ensure the thoroughness of the sample, we con-
ducted internet searches to identify additional institutions
using SCALE-UP instruction. Of the top 30 institutions
returned by an Internet search, all but two of these sites
were already in the database and had already been con-
tacted for the survey. This provides some evidence that
our list of survey respondents was reasonably complete.
Note that we do expect that not all SCALE-UP implemen-
tations publicize their use of the innovation with a
website.

Approximately 1,300 survey invitations were sent in
rounds between December 2012 and August 2013. The e-
mail invitation described the goal of the survey: conduct-
ing a census of people using SCALE-UP style instruction.
Thus, people who filled out the survey associated them-
selves with SCALE-UP use, or at least acknowledged that
the reform influenced their teaching. Three reminders
were sent to non-respondents, and individuals could elect
to be removed from the list if they thought the survey was
irrelevant. In the end, 812 surveys were started with 84%
of these respondents completing the entire survey. For this
study, responses were only retained from respondents at
American higher education institutions, leaving a sample
of 659, a better than 50% response rate. SCALE-UP origi-
nated in the US so we chose to focus on universities with
a similar cultural context. In other countries, different so-
cial and cultural norms could complicate the way SCALE-
UP was implemented and we wanted to remove cultural
factors from adding an additional variable to the study.
Furthermore, since 84% of respondents came from the
US, we decided to focus on getting a detailed understand-
ing of domestic implementations.

We analyzed completed responses for each question
answered, even for incomplete surveys. For some results,
we used the department as the unit of analysis, combin-
ing responses from multiple respondents in a single
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department to form a picture of implementation at this
level. When responses differed, we either went with the
majority of respondents (if there was a majority that an-
swered in the same way) or took an average response if
there was not a majority.

Limitations of the study

Using a survey as a mode of data collection inevitably in-
troduces some limitations to our study. Survey methods
rely on self-report, which has been critiqued on various
grounds including limited internal and ecological validity
(Podsakoff and Organ 1986; Stone et al. 1999). In the field
of higher education, researchers have expressed concerns
about the ability of instructors to accurately report class-
room happenings accurately in sufficient detail (e.g., Dancy
and Henderson 2010; Ebert-May et al. 2011). Aware of
these challenges, the survey did not ask respondents to
provide a cohesive picture of all their teaching practices,
just the key aspects that relate specifically to SCALE-UP.
The questions were designed to be as general and direct as
possible in an effort to avoid misrepresentations. For ex-
ample, instructors were asked to select whether certain
equipment was present in their classroom (whiteboards on
walls, computers for small groups to access, projection
capability) or estimate the percentage of time they spent
lecturing, students spent problem solving, etc. (1% to 25%,
25% to 50%, 50% to 75%, 75% to 100%).

When there were multiple respondents from a depart-
ment, we checked the responses on relevant questions
against each other for agreement (for example, percent-
age of people in a department using SCALE-UP to teach
introductory classes, years SCALE-UP has been used at
a department, structural equipment in classroom). Hav-
ing multiple respondents report similar descriptions of
how SCALE-UP is used in their departments helps re-
duce some concerns about self-report. In some cases,
there were up to five instructors from the same depart-
ment whereas other departments only had one respond-
ent. The questions analyzed at the departmental level, as
all questions on the survey, were as general and direct as
possible. Significant disagreements among faculty within
a department were rare. Another limitation of our study
is that we used a broad definition of SCALE-UP ‘users’
because almost all faculty members make modifications
and have difficulties characterizing their use. Early in the
survey, respondents were asked to describe their user
status of SCALE-UP style instruction, which we defined
in the survey as ‘SCALE-UP style instruction is charac-
terized by the promotion of social interactions among
students and instructors, use of engaging activities dur-
ing class along with a substantial reduction in lecturing,
and a focus on developing conceptual understanding
and thinking skills. By having students attempt difficult
tasks in a supportive environment, they experience the
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application of their new knowledge. Students have op-
portunities to practice teamsmanship, presentation of
their own work, and evaluation of the work of others.
Classroom furnishings are specifically chosen and/or ar-
ranged to facilitate this type of collaborative, interactive,
guided inquiry’. The response choices were ‘user’ (25%),
‘modified user’ (33%), ‘influenced by’ (24%), ‘considerer’
(10%), ‘past user’ (4%), and ‘never heard’ (3%). For the
purposes of this paper, we consider ‘users’ to be anyone
who responded that they were ‘users’ as well as people
claiming to be ‘influenced by, ‘using, or ‘considering the
use of’ the SCALE-UP. The reason for this broad de-
finition of user is that in previous work (Dancy and
Henderson 2010), we have found that respondents inter-
pret self-reported user categories in very different ways.
As described above, instructors may only ‘use’ innovations
in a very loose sense. For example, more knowledgeable
instructors may deny being a SCALE-UP user if they con-
sciously made a minor modification in their implementa-
tion while less knowledgeable instructors who are using
only a few ideas from SCALE-UP may claim to be users.
Additionally, since nearly all instructors make modifica-
tions, it becomes difficult to define ‘use’. As reported later
in the analysis, different user categories had very few sta-
tistically significant differences in their use of pedagogical
and structural aspects of SCALE-UDP, thus justifying our
decision.

In summary, relying on survey data inevitably adds con-
cerns regarding self-report data. However, since empirical
studies on the spread of complex educational innovations,
such as SCALE-UD, is limited, these exploratory results
lead to interesting and worthwhile hypotheses that we
plan to further confirm and refine with interviews and site
visits in subsequent phases of our study.

Results and discussion

RQ1: to what extent has SCALE-UP spread? Are these rates
of spread consistent with Diffusion of Innovations theory?
1a. How many physics departments has it spread to?
Across all disciplines, the survey identified 314 depart-
ments at 189 institutions in 21 countries that claim to
be influenced by or using some version of SCALE-UP
style instruction. Over one third (114 departments) use
SCALE-UP in physics (or related fields), making physics
the most represented discipline. It is, of course, not sur-
prising that SCALE-UP is most widely used in physics
since SCALE-UP was originally developed for university
physics courses.

1b. How many other disciplines has it spread to?

The other 63% of non-physics departments include over
a dozen disciplines, as seen in Table 1. Most SCALE-UP
implementations (81%) are in STEM departments. For
the rest of the analysis, results presented by discipline
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Table 1 Distribution of departmental affiliation for survey respondents who indicate that their department uses or has

been influenced by SCALE-UP

Discipline category Subjects

Percentage of

departments

Physics Astrophysics, Astronomy, Physics, Physical Science, Physics Education 37.0%
Chemistry Chemistry, Biochemistry, Chemistry Education 12.0%
Biology and health Biology, Immunology, Microbiology, Health Professions, Pharmacy 14.6%
professions Health Professions............. 3.4%
Engineering Engineering 7.5%
Mathematics and statistics Mathematics, Statistics, Computer Science 7.1%

Computer Science.............. 2.6%
Other STEM Environmental Science, Geosciences, Food Science, Sustainability 2.6%
Non-STEM Arts, Architecture, Business, Communication, Economics, Education, English, Film Studies, Psychology, 19.2%

Social Studies, etc.

Business............oo 1.6%

Psychology.......cccoooiiiiiiiiiin 1.6%

Social Studies.................... 2.3%

will not display the ‘other STEM’ category because of its
small percentage that includes diverse subject areas.
Most implementations are in STEM departments, the
majority of which are in institutions that award graduate
degrees in their discipline. Thus, as expected, SCALE-
UP is most widespread in schools and disciplines similar
to the development site but, encouragingly, this census
shows that education innovations can cross institution
types and disciplines. Adopters have a wide range of
characteristics, including the fields far from the originat-
ing field, such as social sciences and the humanities.
Other notable findings include:

e 16% of the departments using SCALE-UP are
outside the United States

e 61% of the departments using SCALE-UP are from
4-year colleges/universities with a graduate degree in
their discipline

e 23% of the departments using SCALE-UP are from
4-year colleges/universities with bachelors degrees in
their discipline

e 8% of the departments using SCALE-UP are from
2-year colleges

e 8% of the departments using SCALE-UP are from
other higher education institutions (those offering
professional degrees, 3 year programs, 4 year
programs without a degree in the discipline, etc.).

As discussed earlier, in the remainder of the paper, only
results from United States institutions will be reported.

1c. How much does the reform spread within a department?
Even though SCALE-UP has spread widely across depart-
ments and institutions, within most departments, this

mode of teaching is not the status quo. When compared
by discipline, Figure 2 demonstrates that physics has the
highest intradepartmental use of SCALE-UP in introduc-
tory courses. So even though a growing number of depart-
ments use SCALE-UD, across all disciplines, a minority of
instructors use SCALE-UP style instruction in introduc-
tory classes. This indicates that this method of teaching is
still relatively rare, and thus, the reform is still in the early
stages of diffusion within most departments.

1d. Are these rates of spread consistent with diffusion of
innovation theory?
According to diffusion of innovations theory, innovations
that successfully spread follow an S-shaped adoption
curve as shown in Figure 1. To see the spread of SCALE-
UP over time, the survey asked respondents how long
SCALE-UP style instruction had been used at their institu-
tion. As seen in Figure 3 below, physics has been widely
using SCALE-UP the longest. The number of biology and
non-STEM implementations jumped within the past
4 years. The time scale is not resolved enough to compare
this figure to the typical diffusion S-curve (Figure 1) but
the general pattern of the beginning stages of spread is
similar. Locating SCALE-UP's position on this curve will
allow change agents to orient themselves according to the
users they may be reaching and may need to reach out to,
to ensure the reform's continued spread along the curve.

Unsurprisingly, the originating discipline of physics has
the largest number of implementations using SCALE-UP
the longest. The number of non-physics departments
using this reform is increasing.

As mentioned in the literature review, DOI theory sug-
gests that early adopters are different from later adopters.
Thus, it is important for change agents to locate where
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Figure 2 Percentage of instructors within a department using SCALE-UP style techniques to teach introductory courses.
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their innovation is in the adoption curve. To identify
where the use of SCALE-UP by US physics departments is
on the adoption curve, we compare the 94 US SCALE-UP
departments that offer physics degrees to the 751 under-
graduate physics degree departments in the US (Nicholson
and Mulvey 2012). This suggests that SCALE-UP is cur-
rently (2013) used in about 12% of US physics depart-
ments that offer a physics degree. This percentage is
approaching the 16% threshold that represents the shift
between the early adopter and early majority stages pre-
dicted by DOI theory.

While reviewing the names of survey respondents using
SCALE-UP in physics departments, we noticed that many

actively participate in the physics education research com-
munity, a finding again consistent with DOI, which claims
that early users are well educated and innovative in their
fields. To continue the diffusion of SCALE-UP among the
next group of ‘early majority adopters’, which Rogers
(2003) characterizes as deliberate followers who seldom
lead, SCALE-UP may need to change its message to ap-
peal to a more mainstream faculty population. SCALE-UP
spread appears to be in the early stages for other disci-
plines, so there is less urgent need to change dissemin-
ation strategies in subject areas where adventurous early
users continue to adopt since developers can continue to
appeal to their desire to be on the leading edge.

120
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Figure 3 SCALE-UP departments in existence, by discipline. The 2013 survey asked respondents how long SCALE-UP had been used in their
department with options: more than 6 years, 4 to 6 years, 1 to 3 years, and less than 1 year.
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RQ2: through what communication channels does
knowledge about SCALE-UP spread?

2a. How do adopters learn about SCALE-UP?

The survey asked respondents how they first learned about
and how they learned the most about SCALE-UP. Re-
sponses to these two questions are combined in Figure 4.
The most common way people learned about SCALE-UP
was through in-person interactions (talks/workshops and
colleague) rather than through the web or literature. As
shown, respondents most frequently report discussions
with colleagues as their source of information about
SCALE-UP.

This finding is consistent with other studies (Dancy
and Henderson 2010; Borrego et al. 2010; Rogers 2003)
and the research literature on change that social interac-
tions are a critical component of the reform process. It
is also a very important finding as the most utilized
current reform model, development and dissemination,
does not significantly leverage interpersonal networks,
which points to a flaw in that approach.

Communication helps adopters spread awareness about
SCALE-UP and share information about implementation.
Many adopters learn about SCALE-UP through ‘mass-
market’ channels like talks and workshops (28%), the
Internet (14%), and literature (9%). With regard to educa-
tion reform, mass-market channels like these can reach
larger audiences, create knowledge, and may result in
change, if people were almost ready. Audiences at talks
and workshops already contain many of the characteristics
of innovators and early adopters, who tend to adopt a
reform first. This audience is probably well educated, so-
cial, more up-to-date with current research, and more
open to improving their teaching. Mass-market channels
often provide an overview of basic information about
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an innovation: 1) awareness that an innovation exists, 2)
how-to knowledge about using an innovation properly,
and 3) principles - knowledge about underlying function-
ing principles. However, information sources tailored to
larger audiences do not provide a good platform to ex-
change personalized how-to knowledge with faculty who
want to use the SCALE-UP approach in their unique
settings.

Interpersonal exchanges are also significant mechanisms
for communication and 11% of respondents claimed to
learn about SCALE-UP from a departmental colleague,
11% from an institutional colleague outside the depart-
ment, and 6% from a disciplinary colleague outside the in-
stitution. Interpersonal exchanges better allow individuals
to clarify information, overcome some of the barriers asso-
ciated with selective exposure, and tend to change strongly
held beliefs more effectively (Rogers 2003). The exchange
of information between colleagues at an institution, but in
different departments, may have facilitated the ‘natural’
spread of SCALE-UP into other subjects.

2b. How does the communication channel affect the way
adopters use the reform?

To examine how the source of information about SCALE-
UP might affect implementation, we created two indices
from survey responses, ‘active indicator’ and ‘studio match’,
to gauge the fidelity of the pedagogical and structural use
of SCALE-UP, respectively. Since we wanted to see how
the instructional practices and classrooms of secondary
sites related to the original SCALE-UP model, we created
these indices to very roughly compare different implemen-
tations on a spectrum of fidelity to the original model.
These two indices summarize core features of SCALE-UP
in a course, but meaningful way and allow us to compare

-
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Figure 4 Source of information about SCALE-UP by duration of implementation.
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categories of secondary sites in order to see trends in how
they use the reform.

Active indicator SCALE-UP seeks to minimize lecture
in favor of problem solving and student presentations in
a redesigned classroom that facilitates interaction. In the
survey, respondents selected how frequently they typic-
ally lecture, have students solving problems, and have
students present to the class (never, very rarely, rarely,
often, very often). These qualitative responses were con-
verted into nominal categories ranging from 0 to 4. The
active indicator index was then calculated (problem solv-
ing + student presentations)/(problem  solving + student
presentations + lecture). So, an extensively interactive class
with no lecturing would have an active indicator of 1 and a
completely lecture-based class would have an active indica-
tor of 0.

To put these numbers in perspective, we calculated a
hypothetical active indicator for Peer Instruction (Crouch
and Mazur 2001), a popular physics reform. In Peer In-
struction, ConcepTest clicker questions are interspersed
throughout a lecture to expose common misconceptions
associated with the material. Students are given a couple
of minutes to formulate their response followed by a few
minutes to reach consensus in small groups before re-
voting. We estimate that this method would involve fac-
ulty lecturing often, students solving problems often, and
presenting their solutions very rarely. This would corres-
pond to an active indicator of approximately 0.6. For an
ideal SCALE-UP implementation, students would be solv-
ing problems very often, present to the class very often,
and the instructor would lecture very rarely, which would
correspond to an active indicator of 0.9.
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Studio match The ‘studio match’ criteria uses the pres-
ence of tables designed to facilitate group work as a proxy
for the presence of a studio classroom, a key feature of the
SCALE-UP reform. Our survey asked respondents whether
they had a specialized classroom for SCALE-UP and
whether they had specific classroom features. We found
that people's definitions of ‘specialized classroom’ vary and
may include a renovated lab for some but not others. Fur-
thermore, traditional classrooms can have classroom re-
sponse systems, whiteboards on the wall, and/or projection
capabilities. But the main purpose of the SCALE-UP room
is to facilitate interaction. Of all the classroom features,
round or special tables seemed to be a key to facilitating
group work. We found that this captured 97% of the
people who claimed to have a specialized classroom so the
table criterion appears to be a good proxy for the presence
of an interactive classroom consistent with SCALE-UP. So,
the studio match can take on binary values of 1 (special or
round tables exist) or 0 (special or round tables do not
exist).

Most people learned about SCALE-UP through mul-
tiple sources (61%). Of the respondents, 10% learned
about it exclusively by reading the literature or research-
ing it on the Internet, 16% learned about it exclusively
by talking to colleagues, and 14% have another/unknown
source of information. Of the respondents, 53% learned
about SCALE-UP from a talk or workshop but all of
these people supplemented this with a second source of
information,

As seen in Figure 5, the implementation of SCALE-UP
does not seem to depend on the source of information.
The one exception is that people who learned about
SCALE-UP via completely passive modes (the literature/

Active-Studio Indicator By Source Of Information
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Figure 5 Active-studio indicators by source of information about the SCALE-UP reform. Strictly reading the literature or Internet, strictly
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web) are less likely to have a studio-style SCALE-UP
classroom.

RQ3: how do secondary sites adapt the pedagogy and
structure of SCALE-UP? How does this impact the success
of the implementation?

3a. How do pedagogical and structural adaptations of
enacted implementations vary by user status? Discipline?
The survey asked the respondents whether they consid-
ered themselves ‘users’, ‘modified user’, ‘influenced by’,
‘considering’, or a ‘past user’ of SCALE-UP-like instruction.
Only 22 respondents characterized themselves as past
users and a follow-up question revealed that only 2 of
these were true abandoners (0.3% of total respondents),
who did not want to teach using SCALE-UP again. The
other past users were not currently teaching with SCALE-
UP because of changes in scheduling or teaching assign-
ments but hoped to return to SCALE-UP style instruction
in the future. This provides additional justification why it
would be inaccurate to use individuals as the grain size to
check the pervasiveness of SCALE-UP against the DOI
curve. In most departments, not all faculty members are
needed to teach using SCALE-UP-style instruction at any
given time. Using the department as the grain size helps to
account for this.

To see how respondents' self-categorization compared
to researcher definitions, Figure 6 compares active studio
indicators by user status. Not surprisingly, self-described
‘users’ have higher indicators, both pedagogically and
structurally compared to people who claim to ‘use modi-
fied’ and be ‘influenced by the reform. The results of a
one-way ANOVA suggests that the differences between
the four user groups is statistically significant for studio
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match (F(3, 473) =36.58, p =.0000) and active indicator
(F(3, 426) =23.32, p<.0001). A Tukey post hoc test re-
vealed that the studio match indicators of users (.88 +.32)
were statistically significantly higher than for modified
users (.69 + .46) and influenced users (.37 + .48). Similarly,
Tukey post hoc test revealed that the active studio indica-
tors of users (77+.12) were statistically significantly
higher than for modified users (.67 +.15) and influenced
users (.59 +.17). For both indices, there were no statisti-
cally significant differences between users and past users
(p=.993, .969 for studio match and active indicator, re-
spectively). This makes sense because, as discussed above,
in this study, ‘past users’ are not true abandoners.

Since SCALE-UP ‘modified users’ and ‘influenced by’ do
not have significantly differences in their use of interactive
pedagogies and past users are not true abandoners, thus
justifying the decision to include all three in our analysis.
Users have the highest structural and pedagogical scores.
‘Modified users’ and ‘influenced by’ have similar (ie., not
statistically different) active indicators but ‘influenced by’
are less likely to have the structural infrastructure to sup-
port their use of interactive pedagogies. Thus, these people
try to use SCALE-UP style, interactive pedagogies in a
more traditional classroom setting.

As seen in Figure 7, when active studio indicators are
calculated by discipline, physics has the highest studio
match, demonstrating that structurally, physics has the
highest fidelity implementation. Although the results of
the one-way ANOVA suggest that differences between ac-
tive indicators of the six different disciplines were statisti-
cally significant (F(6, 420) =2.662 p = .015), the Tukey post
hoc test did not find any statistically significant differences
between any of the pairs of disciplines. Results from the

Active-Studio Indicator by User Status
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Active-studio Indicator

User (N=133)

extensively active.
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Figure 6 ‘Active indicator’ and ‘studio match’ by self-described user status, with 0 being completely lecture-based and 1 being
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one-way ANOVA with regard to the studio match indica-
tors suggest that the differences between the six disciplines
were statistically significant (F(6, 575) =4.243 p <.0001). In
contrast to the Tukey post hoc results for the active indica-
tor, respondents in physics have statistically significantly
higher studio match ratings than all other disciplines.

3b. How does structural variation (classroom type) relate to
use of active learning pedagogies?

The survey investigated enacted use of SCALE-UP at the
individual and departmental levels. A full SCALE-UP
implementation not only requires modification of exist-
ing pedagogy but also re-designs the classroom to pro-
mote interaction between students and their instructors
and students with each other. Usually, classroom facil-
ities were common to instructors within a department.
Of the surveyed departments, 42% have rooms specific-
ally designed to facilitate SCALE-UP style instruction.

Figure 8 displays the active indicator ratings for re-
spondents with and without a studio-style classroom.
Respondents without a studio-style classroom spend a
higher portion of class time lecturing whereas the major-
ity of respondents with a special classroom spend more
time with students involved in activities. This suggests
that a redesigned classroom is supportive of pedagogical
changes related to SCALE-UP.

In the original SCALE-UP model, students sit in three
groups of three at round tables, with computers or lap-
tops provided for each individual, handheld whiteboards
for each group, whiteboards on the walls as public think-
ing space, projection capabilities to share student work
and a classroom polling system, like clickers (Beichner
2008). Respondents were asked which specialized class-
room equipment they had access to. Computers for each
individual/group and special tables are the most popular

classroom fixtures, found in approximately half of the
surveyed departments. However, we felt that these fea-
tures were not unique to SCALE-UP classrooms so we
did not include them in our studio match index.

Figure 9 displays the presence of specific specialized
classroom equipment by discipline. Not surprisingly,
based on the high studio match score, physics has the
highest percentage of users with round/special tables,
laptops, and clickers, thus following the developer's de-
sign. Out of the STEM disciplines, math/statistics have
the least amount of specialized room equipment.

Some survey respondents elaborated on unique equip-
ment they use. At some sites, students have access to
iPads and scientific calculators and some bring their own
technology. For polling, some instructors use smartphone-
based polling, a discussion board called Yammer, or old-
fashioned voting cards. Some instructors who do not have
access to a classroom try to rearrange classroom furniture
to sit in groups. Other instructors do the best they can in
a typical lecture hall. The variation in special classroom
tools demonstrates that structurally, SCALE-UP use varies
widely between departments. There is evidence that sec-
ondary implementations design their classrooms to pro-
mote interaction but not all classrooms look the same.
Several of these departments mention modifying the rec-
ommended room equipment to fit their situation, some-
times because of classroom budget/space restrictions or
changes in technology (for example, incorporating the use
of smart boards and using smart phones for polling).

To help explain differences in classroom structure, the
survey asked the faculty how their department felt about
building a specialized SCALE-UP classroom. As seen in
Figure 10, approximately, a third of the instructors
responded that they have access to a specialized class-
room. Other options for responses included: faculty
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never discussed building a classroom, we had a class-
room in the past but not anymore, no finances to build
a classroom, or other. In the ‘other category’, over a
third of these respondents explained that their classroom
was currently in construction while others indicated that
they use a classroom in another department, they are
retrofitting a current classroom, or there was no space
for this type of classroom.

The lack of financial resources and the absence of dis-
cussion inhibit the building of a classroom across all disci-
plines. In addition to affecting the status of the classroom,
we saw financial limitations impacted how instructors

chose to engage their students, for example, using voting
cards for polling if a classroom response system was too
expensive.

Conclusions
The main findings are summarized and discussed below.

Finding one: SCALE-UP has spread widely across
disciplines and institutions

SCALE-UP-style instruction has influenced teaching
practice in a minimum of 314 departments at 189 higher
institutions in 21 countries. Furthermore, in the US, 63%
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Figure 9 Percentage of departments with specialized classroom equipment, scaled by discipline. Special tables include round or
otherwise special tables, laptops/computer for individuals/groups, projection capability includes cameras and screens to display student work, and
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Status of SCALE-UP Classroom, by Discipline
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of reported departments using SCALE-UP are outside
the originating discipline of physics, and 20% are outside
of STEM.

Implication one: encouragingly, this wide spread

indicates that SCALE-UP is making a higher than average
impact on teaching in higher education

It is beyond the scope of this paper to fully answer what
makes the dissemination of SCALE-UP different from
similar, but less successful, reform efforts. However, we
can point to several attributes of this reform that may
contribute to its success.

e SCALE-UP is not discipline specific. As a flexible
reform without an accompanying curriculum,
SCALE-UP appeals to a broad audience. Having
SCALE-UP in multiple disciplines at a given institution
promotes cross-disciplinary pedagogical discussions
and community building.

e SCALE-UP supports instructor autonomy. Faculty
members want ideas that they can adapt to their
unique learning environment and personal
preferences. They do not what to be told what to do
(Cohen and Ball 1990). SCALE-UP provides this
guidance and supports a grassroots community via a
website (http://scaleup.ncsu.edu/) to share ideas and
curriculum.

e SCALE-UP requires structural changes and, thus,
has high observability. Renovating the classroom
and investing in special equipment can be an initial
barrier, but, once crossed, it may also support
permanent change and increased dissemination
within a department. Deciding to make these radical
changes encourages department-wide discussions

and buy-in and makes abandoning use less likely.
Since structure impacts practice (Henderson and
Dancy 2007), it may encourage broader adoption of
reformed techniques.

o The developer has extensively leveraged
interpersonal methods to disseminate the reform
and has not relied exclusively on at-a-distance
mechanisms, such as papers and websites. Beichner
has given over 300 SCALE-UP talks, workshops, and
departmental visits around the world.

Each of these potential key attributes will be further
investigated in the interview-based, second phase of this
study.

Finding two: the dissemination of SCALE-UP in physics
may be at the tipping point between adventurous early
users and the mainstream majority

The spread of SCALE-UP appears to fit diffusion of
innovation theory in terms of the characteristics of early
adopters and an accelerating rate of spread. For uptake in
physics to continue to increase and follow the S-curve of a
successful reform, the marketing message may need to
change to appeal to more hesitant potential adopters.

Implication two: diffusion of innovation theory suggests
the dissemination strategy of SCALE-UP should change

A rough estimate reveals that physics may be near a tip-
ping point. To maintain S-shaped growth, it needs to cross
the chasm from appealing to innovative early adopters to
reaching the more practical, hesitant general population.
Moore (2002) states that early adopters are more likely to
embrace a radical discontinuity from traditional teaching,
to champion the cause against local resistance, and to
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persevere through inevitable glitches. As many early users
in this study were connected with the physics education
research community, they are probably more educated
about innovative pedagogies and willing to experiment
with radical reforms in hopes of drastically improving
learning gains. In contrast, the early majority wants to im-
prove existing operations while minimizing disruption to
their old ways. They tend to rely more on social networks
to learn about and support their adoption, often demand
evidence of effectiveness before deciding to adopt and are
less tolerant of implementation difficulties (Moore 2002).

To appeal to more hesitant faculty members, the dis-
semination of SCALE-UP may need to involve more
change agents and opinion leaders to cross the chasm to
the more hesitant majority. Specifically, implementers
may need more guidance from near-peers and opinion
leaders to reduce implementation challenges. Leveraging
social networks could help facilitate a flow of informa-
tion about SCALE-UP and provide an encouraging and
supportive community. Enlisting the aid of change
agents that use SCALE-UP in diverse educational set-
tings may demonstrate to hesitant adopters that they
can use elements of the radical reform without over-
throwing the status quo. However, since much of the
success of SCALE-UP comes from the radical nature of
the reform, resources should be developed and shared to
ensure that instructors can productively adapt SCALE-
UP to their local setting.

Finding three: interpersonal interactions promote
successful dissemination

While many people learn about SCALE-UP through typ-
ical dissemination via mass-market channels (talks/
workshops and the Internet), just as many report learn-
ing through interpersonal interactions with colleagues.
This is consistent with diffusion of innovation theory
and the authors' prior research (Dancy and Henderson
2010; Borrego et al. 2010; Rogers 2003).

Implication three: leveraging interpersonal networks can
improve dissemination

The common development and dissemination model of
reform does not account for how interpersonal interac-
tions share and support reforms, potentially reducing
the impact of existing reforms. A better dissemination
model should recognize and utilize interactions as a way
to encourage change, especially when trying to reach the
mainstream adopters who may not seek out information
about a reform. However, this alternate model should
cautiously avoid an overreliance on informal dissemin-
ation. An overdependence on word-of-mouth may mean
less familiarity with the underlying research outlined in
primary sources. If potential adapters only see/hear
about modified versions of SCALE-UD, the likelihood of
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(potentially detrimental) modifications will increase.
Strategically, expanding the number of multi-disciplinary
change agents familiar with the underlying research and
could help control the quality of information spread
through interpersonal networks.

Finding four: a studio classroom is an important feature of
SCALE-UP

Our analysis indicates that the presence of a studio
classroom is associated with higher levels of active learn-
ing. We also found sites without a classroom that attri-
bute this to the lack of faculty discussion or financial
resources, rarely because instructors were not interested.

Implication four: it is important to better understand the
role of a specialized classroom in the spread of SCALE-UP
Our findings related to the studio classroom are associa-
tive, not causal. Learning more at the nature of these re-
lationships may provide valuable guidance for those
interested in promoting reform. The presence of a studio
classroom is not enough to improve learning gains, if
the pedagogy does not match the goal of the renovated
room design (Lasry et al. 2014). We found that the pres-
ence of a studio classroom is associated with a higher
level of active pedagogies and plan to investigate this
further.

Renovating a classroom typically requires a financial in-
vestment and administrative support so usually it gets de-
partments talking about SCALE-UP. Our initial results
indicating a low number of true abandoners strongly sug-
gest that investing in a special classroom reduces the ten-
dency to revert back to traditional instruction. As we
continue our study with interviews, we plan to further in-
vestigate how building a classroom affects the number of
adopters within a department. For example, how does the
process of building a special classroom impact faculty who
are on the fringes of the reform effort? Do research-based
reforms that require departmental discussions (for ex-
ample, to build a specialized classroom) increase uptake?
Our data suggest that building a special space may reduce
the chances of reverting back to traditional instruction. In-
terviews will continue to probe this initial finding, and fu-
ture studies should investigate how to apply this to
spreading other research-based reforms.

Finding five: reforms are modified

The wide variation of use of active learning pedagogy
and studio classroom features demonstrates that instruc-
tors differ in their implementation of SCALE-UP. This
supports previous research that instructors and depart-
ments modify SCALE-UP, both pedagogically and struc-
turally (Henderson and Dancy 2008; Penberthy and Millar
2002; Sharp and McLaughlin 1997; Silverthorn et al. 2006;
Hutchinson and Huberman 1994). Respondents reported
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wide variation in their classroom equipment and active
learning levels during their SCALE-UP implementation
efforts.

Implication five: secondary sites will benefit from having
research-based recommendations on how to adapt their
implementation successfully

Faculty rarely implement an innovation ‘as is’, usually
adapting ideas to their unique environment, goals, per-
sonality, and more. Developers should acknowledge this
and focus on helping faculty to navigate the difference
between productive and unproductive changes, by using
change agents or coming up with written recommenda-
tions. They should provide advice on how to overcome
structural barriers (i.e., budget limitations that prohibit
the ideal classroom design) and other challenges, espe-
cially with the less independent, more impatient early
majority adopters.

Summary

The results of this study indicate that the impact of
SCALE-UP is growing and provides insights to guide
those interested in educational transformation. Currently,
we are conducting interviews to develop a more detailed
understanding of how instructors and departments learn
about, implement, and spread SCALE-UP. Since instruc-
tors tend to make modifications, finding out more about
this process can help in the development of resources to
support instructor adaptation of the reform to their local
circumstances in productive and successful ways.
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