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Abstract
Contemporary societies face critical, interlocking, “wicked” challenges, including
economic inequities and marginalization, personal and collective violence, ethnic and
religious conflicts, degradation of “the commons,” climate change, and more, and all of
these issues clearly are grounded in behavior. An adequate culturo-behavior science
could be positioned to advance and leverage research and interventions supporting
community well-being, and contribute to overcoming urgent societal and global chal-
lenges. The current state of cultural systems science, however, is limited by theory and
methodology, and by competition for attention with well-established research and
practice opportunities related to individual-level challenges. In this article, the author
explores those limitations, and suggests a more expansive perspective drawing on
historical and contemporary ecological science and contemporary theories of complex
systems. Research guided by established science within those disciplines offers oppor-
tunities to move cultural systems science out of the lab, and into a more adequate,
environmentally rich stance drawing on ecological strategies, recursively integrating
contextual observations, conceptual advances, and in vivo experimentation. Examples
of each of those strategies and exploration of developmental programs of research
grounded in such integration are explored.
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religious conflicts, degradation of “the commons,” climate change, and more, all of which
involve social and environmental justice dimensions (Mattaini & Aspholm, 2016). Each
of these issues is clearly grounded in behavior; an adequate behavioral systems science
should therefore be positioned to advance and leverage research and interventions that
support community well-being, and contribute to overcoming urgent societal and global
challenges. Since B. F. Skinner’s Walden Two (1948, 1976) and Science and Human
Behavior (1953), and especially since his 1981 “Selection by Consequences,” behavior
science has explored the selection of cultural practices and processes, arguing that our
science has unique potential for contributing to just, satisfying, and sustainable societies
(see, for example, Grant, 2011). An Association for Behavior Analysis International
(ABAI) task force on public policy in 1988 established guidelines for contributing to
such change in scientifically rigorous and ethical ways (Fawcett et al., 1988). Behavior
analysts also have more recent history and experience in influencing public policy
(Biglan, 2009), including advocacy for persons living with developmental disabilities
(ABAI, 1989, 2010) and for ourselves related to certification and licensure (Moore &
Shook, 2001). Such skills could, under supportive conditions, generalize to work in other
cultural and community arenas, although such efforts have so far been quite modest.

The collective challenges listed above, however, demonstrate humbling levels of
complexity, and are essentially and deeply interlinked. By contrast, current cultural
analytic scholarship must be viewed as relatively rudimentary, not yet demonstrating the
capacity to capture complex systemic realities thoroughly enough to predictively inter-
vene. Although experimental and conceptual work in this area offers a valuable foun-
dation, a broader view is required to have a meaningful impact on contemporary issues,
a view that goes beyond our current knowledge base. In this article, I reflect on the
current state of cultural analytic science, and explore a transdisciplinary framework that
holds real promise for understanding, predicting, and influencing the complex dimen-
sions of urgent societal and global issues. Skinner (1987) was, I think, largely correct in
his analysis of “why we are not acting to save the world,” focusing on susceptibilities
inherent in selection, but limitations in the current state of behavior science is in my view
an additional and powerful limiting factor. Rehfeldt (2011) and Dixon, Delisle, Rehfeldt,
and Root (2018) argue that the impact of studies of derived stimulus relations has been
limited by their settings in “highly controlled, laboratory-like environments” (p. 247), a
critical limitation for cultural science, as explored in detail later.

Cultural Analytic Scholarship

Conceptual Scholarship

Cultural analytic scholarship thus far has been primarily of three types. The first to emerge,
conceptual interpretation and analysis, has been a rich stream that has offered and will
continue to offer guidance for other forms of scholarship, both in the laboratory and in the
field (Skinner, 1987). Although this was not an area he explored in depth, Skinner’s work
going back at least to 1948 recognized the potential of behavior science for contributing to
a rigorous understanding of human culture (1948, 1953, 1987). Sigrid Glenn’s seminal
1988 paper “Contingencies and Metacontingencies” and her 1992 presidential address,
“Windows on the 21st Century” (Glenn, 1993), integrated previous work and inspired much
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more, framing and elaborating basic concepts that have guided the field ever since. Other
conceptual contributions included significant work in behavioral community psychology in
the 1960s, 1970s, and 1980s (Greene, Winett, Van Houten, Geller, & Iwata, 1987), more
recent studies out of the University of Kansas, particularly from Steve Fawcett (e.g., 1991)
and his colleagues and students (e.g. Francisco, Paine, & Fawcett, 1993), two books edited
by Peter Lamal in the 1990s (Lamal, 1991, 1997), the work of the University of Nevada
RenoGroup (e.g., Alavosius, Newsome,Houmanfar, &Biglan, 2015), and perhaps some of
our own (e.g., Aspholm & Mattaini, 2017; Mattaini, 2013). Jay Moore’s 2002 presidential
address called out and conceptualized our collective ethical obligations to support social
justice (Moore, 2003). Several international thinktanks, organized by JõaoClaudio Todorov,
SigridGlenn,MariaMalott, and Ingunn Sandaker, among others, have focused on clarifying
critical cultural science concepts and processes (“Complexity & selection,” 2004; Glenn
et al., 2016). Many others have made important contributions, more than I could possibly
include here.

Much of the recent conceptual work on cultural systems, however, has focused on
developing analogues to operant processes, and efforts to reach consensus on terms. Useful
as such work can be for jumpstarting a new area of science, emphasizing expert consensus
on core concepts and processes, and widely adopting analogic frameworks that risk
limiting the boundaries of relational responding, may blunt innovation and the uncertainty
crucial to a just-emerging field. An emerging science must be open to stimulating,
welcoming, and encouraging alternative perspectives—and honest challenges.

Basic Laboratory Research

A second stream of cultural scholarship has consisted of basic laboratory research,
most of which explores brief structured encounters among subjects who lack
common histories or expectations of common futures (e.g., Smith, Houmanfar,
and Louis, 2011; Todorov & Vasconcelos, 2015; Vichi, Andery, & Glenn, 2009).
As is standard in laboratory science, these studies are intentionally amputated by
setting and design from larger contextual and historical influences and variables.
Such studies have been and will continue to be valuable in moving behavior science
beyond conjecture and in answering some basic questions, in particular so long as
(a) the results are genuinely unknown in advance and meet the “so what” criterion,
(b) findings reported do not simply apply new labels to existing social psycholog-
ical observations, and (c) investigators analytically search for implications beyond
the lab. Prioritizing a serious and rigorous emphasis on translational research that
could emerge from such research holds considerable promise for contributing to
social change efforts (Dixon et al., 2018). For example, organizational behavior
management research conducted in laboratory settings has provided broadly appli-
cable models emphasizing the dynamics of behavioral systems, clearly a crucial
direction for elaborating a cultural systems science (Houmanfar & Mattaini, 2017;
Malott 2003; Krapfl & Kruja, 2015) Special Issues, 2009).

Behavioral Community Psychology

A third body of work is found in behavioral community psychology, which includes
substantial experimental work (e.g., Jason, Braciszewski, Olson, & Ferrari, 2005;
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Greene et al., 1987). I will return to this stream of research later, but note here that the
behavior analytic community has gradually shifted away from such work, limiting our
involvement in large system and community work. Widening differences in acceptable
methodologies and costs associated with experiments conducted in community or
societal settings account, at least in part, for that shift. Before discussing this further,
however, I want to explore the challenges present in taking our work beyond its current
state, and suggest that a framework integrating elements of the natural science of
ecology, contemporary developments in systems sciences, and related aspects of
complexity theories offer possible routes out of the lab and into collective societal
challenges that presently appear largely intractable.

Complexity and Systems Science

As emphasized by the National Academy of Science et al. (2005), inter- and transdis-
ciplinary collaborations are essential for realistic intervention in complex arenas.
Potential disciplinary partners in large-scale efforts, however, often operate from
models of scholarship that seriously oversimplify cultural processes, as is typical with
ours. Many public health interventions, for example, primarily target changes in
individual behavior, often focusing on macrocontingencies (as defined in Glenn
et al., 2016), or on individual health-related behaviors rather than systemic conditions
that contribute to those behaviors.

A transdisciplinary, comprehensive, and effective cultural science certainly requires
a natural science commitment, grounded in contemporary selectionist processes. Re-
cent research, however, argues that selection by consequences accounts for only some,
and in some cases the lesser part, of genetic, behavioral, and cultural evolution (Killeen,
2017; Killeen & Jacobs, 2017). Killeen (2017) argues “before, beneath, and after the
cosmically brief but crucial epoch of Darwinian evolution that shaped creatures such as
ourselves, non-Darwinian forces prevail, in all three domains” (the evolution of species,
response repertoires, and cultures; p. n/a). The evolution of species, as Killeen dis-
cusses, depends not only on genetic selection, but also, and perhaps more so, on
processes like saltations (quantum jumps in complexity and genetic diversity) and
lateral gene transfers that he describes as powerful, communal, evolutionary processes.
Likewise, at the behavioral level, although selection by consequences is certainly
present, much of behavior appears to be largely responsive to contextual factors,
motivational states, errors in attention, and signaling processes, rather than simple
reinforcement (Baum, 2012; Killeen, 2017).

Of most interest for us in this article, many cultural practices appear to emerge from
lateral transfers of practices and memes rather than from Darwinian selection processes.
It appears that most changes in cultural practices do not significantly contribute to
cultural survival (Killeen, 2017). In some cases, the most critical factors are relational in
nature (Dixon et al., 2018). These reports and other work in related areas (e.g., Baum,
2012; Cowie & Davison, 2016) serve as valuable challenges to behavior science’s
almost exclusive focus on standard models of selection and analogic analyses (i.e.,
directly applying principles from the behavioral level to the cultural).

Recent advances in complexity science (Beckage, Kauffman, Gross, Zia, & Koliba,
2013; Grossmann & Haase, 2016; Loehle, 2004; Mitchell, 2009; Rizzo & Galanakis
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2015), dynamical systems theory (including study of self-organization and emergent
processes, e.g., Granic & Patterson, 2006; Kwakkel & Pruyt, 2015; Valentinov &
Chatalova, 2016), general ecology (Hörl & Burton, 2017), and non-Darwinian evolu-
tion likely will and should influence our science in the future in ways that open new
conceptual options—but behavior scientists have only begun to explore, much less
integrate, such advances. The references listed here involve work related to cultural-
level challenges that “are by nature complex, have a long time horizon, involve both
current and future generations, have a nature that is often contested by the different
actors affected by it, have issues that evolve over time, and are wicked problems”
(Cagnin, Amanatidou, & Keenan, 2012. p. 140), including “global environment
change, societal ageing, and long-term resource availability” (Kwakkel & Pruyt,
2015, p. 358). A willingness to engage in transdisciplinary scholarship with a willing-
ness to both learn and contribute will be essential to benefit from such work.

Complexity within and among Behavioral Systems

The metacontingency as developed by Glenn et al. (Glenn, 1988; Glenn et al., 2016),
and the elaborated metacontingency as recast by Houmanfar et al. and the University of
Nevada-Reno (Brayko, Houmanfar, and Ghezzi, 2016; Houmanfar, Alavosius,
Morford, Reimer, & Herbst, 2015; Houmanfar, Rodrigues, & Ward, 2010) have proved
useful in beginning to understand some dimensions of cultural processes, and we need
more of this work. In the elaborated metacontingency, the addition of feedback loops
between consumer practices and group rule generation by providing a functional
account of associated verbal networks (i.e., relational responding) was a critical
advance, as much of the earlier work did not convincingly capture how the choices/
environmental demand of receiving systems/consumers produced changes in the con-
tingency interlocks within the dynamic behavioral systems.

As seen in the listed publications and multiple others, the Reno group has increasingly
recognized and integrated contextual variables such as rule generation, cultural milieu
(e.g., traditions, cultural values, belief systems) and institutional stimuli (Houmanfar,
Rodrigues, & Smith, 2009) in their research—an advance driven in part by the practical,
on-site work of scholars and practitioners in organizational behavior management. Also
contributing to possible advances is expanding conceptual and experimental work related
to leadership within organizations and communities (Houmanfar & Mattaini, 2017). Still,
as behavior scientists further explore determinants of complex cultural practices and
cultural dynamics, current models and approaches cannot yet adequately capture the
complex networks of cultural practices and patterns involved in difficult societal realities.
Furthermore, scientists working in the cultural area have a good deal more work to do in
integrating what is known about relational responding (Hayes, Barnes-Holmes, & Roche,
2001, Dixon et al., 2018) into cultural-level research, given that such responding can
potentiate or limit the impact of interventions (see, for example, Baker et al., 2015).

As a small-scale example of the realities of complexity at community or societal levels,
the behavior of neighbors coming together to support green energy practices, as discussed
by Nevin (2018), is almost certainly more influenced by media, education, personal
histories, and established communal values than by immediate reinforcement, or even
in-the-moment patterns of interlocking behavioral contingencies as neighborhood groups
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met, present as those may be. Adequately diagramming and integrating even just the most
important processes present in such collective action may require concurrent examina-
tions of multiple events and conditions at considerable physical, temporal, and conceptual
distances. (I emphasize diagramming because the increased bandwidth offered by
graphics enables simultaneous capture of more dimensions than can linear verbal
descriptions; Mattaini, 1993; Tufte, 1990, 1997, 2001, 2006). The diagrams in Kwakkel
and Pruyt (2015), in particular Figure 1 (p. 366), and Figure 6 in Granic and Patterson
(2006, p. 113) are accessible examples of such integrative graphics.

Consider as another example, the complex realities within which a failing school in
an impoverished and marginalized community operates (e.g., Rice, 2018). Factors
leading to failure typically involve a mix of intrastaff dynamics; marginalized families;
trauma histories of children, parents, and in many cases teachers; relational responding
emerging from media attention, neighborhood and personal histories; state budget
provisions; patterns of community-police relations; actions of teachers’ unions; inter-
sections with youth “gangs” (now mostly very small cliques; Aspholm & Mattaini,
2017); local churches; and the list goes on. Within this network, an established but
narrow intervention like the Good Behavior Game (Barrish, Saunders, & Wolf, 1969;
Embry, 2002; Leflot, van Lier, Onghena, & Colpin, 2010) can be of help, but is
unlikely to have major impact or to be sustained unless attention is also directed in a
tightly targeted way toward identifying and addressing the most powerful and acces-
sible elements of the larger ecological context, and the interactions among them
(Gambrill, 1994; Mattaini, 2002; Mattaini & Holtschneider, 2016). And then consider
the situation of a large city with many such schools; factors influencing what happens
in a single classroom can include national and even global variables.

Unpredictability in Complex Systems

Complexity theory suggests that in many cases the results of intentional efforts to
maintain or shift practices cannot be easily or adequately predicted (Mitchell, 2009;
Zenil, 2013). Building on Wolfram’s (2002) controversial but defensible irreducibility
argument, Beckage et al. (2013) indicate that there is necessarily “a loss of predictabil-
ity as one moves from physical to biological to human social systems,” but that the loss
of predictability “also creates a rich and enchanting range of dynamics” (p. 79).
Furthermore, Wolfram’s claim that complexity emerges from patterns of simple ele-
ments is a surprisingly encouraging perspective for behavior and cultural analysis.
Identifying optimal points for influence advances with targeted attention to current
complex dynamics and those in personal and collective history, with particular attention
to coupling, emergence, structure and process, homeostasis, affordances, and
dispositions—drawing on elements of general and other systems theories and well as
behavior science research (Allen & Hoekstra, 2015; Beckage et al., 2013; Couto &
Sandaker, 2016, Hörl & Burton, 2017; Killeen & Jacobs, 2017).

Cultural Systems Analysis: An Ecological Science

The science required to have a meaningful impact on major social issues will largely be,
for behavior analysis, “a new kind of science” (apologies to Wolfram) constructed
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within the ecological fields where the issues about which we are concerned are embed-
ded. The present article sketches what such a science might look like, providing
exemplars from recent field work, our own and that of others, within a strategic
ecological research framework. As background, it may be helpful to consider how an
ecological strategy differs from our traditions, while noting that elements of this strategy
are in fact sometimes found in our literature. The 1974 exchange in Journal of Applied
Behavior Analysis between Edwin P. Willems and Don Baer on “behavioral technology
and behavioral ecology,” raised some of the challenges that we are revisiting as we
advance toward an adequate cultural science. Willems (1974) indicated that behavioral
ecology draws attention to the “system-like interdependencies among environment,
organism and behavior” (p. 8), and further noted the “immediate and pervasive need
for an expansion of perspective” (p. 12) in behavior analysis, a call repeated here. Don
Baer’s characteristically brilliant but acerbic response toWillems (with the title “ANote
on the Absence of a Santa Claus in Any Known Ecosystem”; Baer, 1974), nonetheless
ends with the statement “Willems argument is the proper one for today” (p. 170). Baer’s
statement appears to be particularly appropriate as behavior science widens its lens.

In 1985, Edmund Fantino published a paper arguing that behavioral ecology (within
ethology) and behavior analysis were complementary, each offering valuable informa-
tion to the other. Fantino provided a series of examples, most from the foraging
literature, demonstrating mutual advantages, and producing results that otherwise
would not have been discovered. Although the questions under investigation were
narrow, Fantino’s message reminds behavior science that it arguably is one area of
ecological study, within the broader discipline of biology. The essential connections
become even clearer as one moves to current work in human ecology (Dyball &
Newell, 2015), unified ecology (Allen & Hoekstra, 2015), and general ecology (Hörl
& Burton, 2017). All are firmly grounded in systems and complexity theories as they
have grown and specialized from the original work of Ludwig von Bertalanffy (1968),
Parsons and Smelser (1999), Odum and Odum (1953), Bogdanov (1980), and others
across multiple scientific disciplines. Thus, cultural systems science may best be
understood as a specialty area within ecological science, offering an expanded frame-
work for behavior science, and in fact also for behavior analytic practice.

A Strategic Framework for Ecological Analysis

Ecological frameworks are increasingly integrated into and across multiple analytic
domains in basic sciences, information science, biopolitics, economics, social work, and
many others (Allen & Hoekstra, 2015; Hörl & Burton, 2017; Karban, Huntzinger, &
Pearse 2014; Mattaini & Holtschneider, 2016; Zenil, 2013). An ecological perspective, I
believe, offers a powerful integrative framework for cultural systems science as well.
Marston Bates (1906–1974), a zoologist, was among the founders of ecological science. In
his 1950 book, The Nature of Natural History, he offered an accessible introduction to a
highly recursive strategy for ecological study and intervention, a strategy on which
ecological systems analyses currently draw. Ecological science has of course advanced
enormously since 1950; Bates’s heuristic framework, however, offers a robust core for
organizing data collection and systems analysis that largely remains characteristic of
ecological disciplines. This framework is used here to introduce integrated options for
constructing transdisciplinary programs of research in areas that behavior scientists have
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not typically pursued ecologically. Bates’s methodological strategy encourages and struc-
tures multiple transactional and recursive iterations of (a) rigorous observations of the
phenomenon of interest within their complex natural contexts, (b) the framing of “con-
ceptual schemes” emerging from those observations, and tested against existing knowl-
edge, and (c) (often modest) experiments conducted under typical conditions in natural
settings, designed in response to those observations and conceptual schemes, all (d)
facilitated by the development of new measurement and analytic tools as required to
collect and process complex data. In particular, it is important to note that this strategic
model assertively calls for the integrative programs of research, largely in natural settings.
For work with community and other large cultural systems, programs of research
strategically integrating observation, conceptual advances, and experimentation within
complex, natural conditions, using advanced analytic tools, provides considerable
scientific power. Applications of this systematic approach hold promise for elaborating
cultural systems analyses that specifically direct attention to the complex dynamics within
which societal and global issues are embedded.

Observational Methods

Bates (1950) describes science as “a queer kind of search” (p. 269) in which scientists
often cannot be clear in advance about just for what they are searching. Within Bates’s
strategic model, ecological science typically begins with observation. Such observation
may be undertaken in person, or through the study of existing data, and may include
interviews (observation of verbal behavior) and other methods often used in qualitative
research. Observation is a central tactic for skilled behavior analysts performing functional
assessments or exploring schedules of reinforcement under varying conditions, but the
value of observations potentially extends much further. Our well-established direct obser-
vation repertoires, integrated with simultaneous attention to context across at least the
most critical ecological dimensions, have potential to contribute to refining ecological
observation methods across disciplines. Willems (1974) emphasized the need to collect
“other data,” (contextual data) noting that “the more narrow and specific the technological
application becomes, the greater the array of phenomena its practitioners tend to disre-
gard” (p. 18). He also notes, echoing Wahler (verbal statement quoted in Willems, 1974),
that “there is, at present, no a priori basis for choosing behaviors to monitor” (p. 19).
Essential to rigorous data collection, then, is an openness to observing contextually and
often in newways,1 always including rigorous procedures to ensure validity and reliability
(Miles, Huberman, and Saldana, 2014). Doing ecological workmay require the courage to
step into difficult, and perhaps intimidating contexts—often, in the beginning, without
knowing quite for what one is looking. (Making sense of what is observed requires
moving into conceptual analysis, the second methodology discussed below.)

The dissertation recently completed by Roberto Aspholm (one of my recent PhD
graduates), “This Ain’t the Nineties”: Chicago’s Black Street Gangs in the Twenty-First
Century (2016), offers an examples of both observational research, and conceptual
integration. His study participants were young men, in general mid-teens to mid-20s,

1 There are many established forms of data collection. Jason and Glenwick’s 2016 Handbook of Methodo-
logical Approaches to Community-Based Research offers many approaches from which behavior analysts can
learn, and I recommend it both for content, but also as an example of considerable interdisciplinarity.
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who were actively involved in violent gang activities on the South Side of Chicago.
Aspholm was a known figure in the community, having done paid and volunteer youth
work during the years he was completing his graduate studies, and living with his
family in the community. (His wife is African American, and he was raised primarily in
African American communities.) He conducted extended interviews with his study
participants (“subjects” in research terms) exploring their life histories and factors
contributing to their continuing involvement on the streets and specifically in acts of
violence. This was a rich study that will be published as a book shortly by Columbia
University Press (Aspholm, in press). Interview transcripts and Aspholm’s extensively
documented contextual observations provided the data. Two analyses of these data
were performed, the first using standard ethnographic open coding to explore signifi-
cant contextual variables that might be present, and the second a behavior analytic
search for relevant and potentially interlocking contingencies.

The results suggested that violent street cliques offer marginalized young people a
mutually reinforcing community, which they often described as “family.” The cliques,
often named for the blocks or streets on which they lived, offered important—although
quite modest—economic opportunities and supports, a measure of mutual protection,
and, the data suggest, a means of justifying their violence. Participation also offered a
viable means of resistance to psychological trauma associated with poverty, racial
denigration, physical insecurity, and economic exclusion (and yes, these conditions
and experiences were explicitly and perceptively described by many participants).
Despite the potentially severe consequences associated with involvement in violence
and street gangs, for many excluded and traumatized young people the reinforcers
associated with gang culture were described as outweighing those risks.

But here is the exciting part: These data supported a conceptual model suggesting
possibilities for intervention. Contemporary behavior science supports an emphasis on
constructional approaches to personal and social problems (Goldiamond, 1974/2002;
see also Mattaini, 2013; Sidman, 2001)—shaping and sustaining alternative patterns of
behavior that produce reinforcers (positive and negative) relatively equivalent to many
of those offered by problem behavior, although potentially producing preferred social
outcomes. Extensive existing literature demonstrates that enlisting young people in
strategic activism and social movements offers a set of reinforcers substantially equiv-
alent to those that gang life and street cultures provide—and some advantages those
lifestyles cannot (Aspholm & Mattaini, 2017; Stephan & Thompson, 2018).

In our chapter in Peter Sturmey’s 2017 book, The Wiley Handbook of Violence and
Aggression, Aspholm and I outline reinforcers and conditions often available through
participation in nonviolent activism, and the many ways they map onto what gang culture
provides. There is substantial history of such shifts among marginalized young people
globally, and specifically among Chicago gangs (documented in Aspholm’s dissertation,
as are the obstacles that Chicago pols placed in the way). Aspholm is now involved in
efforts to realize such constructive alternative options for this population, moving from
observation to conceptual analysis and soon to experimentation (a program of research).

Conceptual Analysis

The second research option Bates (1950) discusses (always remembering that these
options are recursive) is the development of “conceptual schemes” in an effort to make
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sense of observations. Bates includes scientific hypotheses, theories, and laws within
his definition of conceptual schemes. Although the place of theory in behavior analysis
and behavior science has sometimes been controversial (and participating in such
controversy evidently can in itself be reinforcing), there really is little question that
forming (or identifying) a conceptual frame for study of complex realities is required to
bring order out of raw data, explore how those data fit together, and for challenging
existing understandings. Recent work in derived stimulus relations and relational
responding, controversial as they may be, is one example of an alternative approach
that should be mined for possible contributions to cultural-level science (Dixon et al.,
2018). Coherent conceptual frameworks may often be the “unknown” for which we are
searching in cultural analysis, and typically lead to new questions to be explored. (This
is reminiscent of Fred Kerlinger’s [1966] emphasis on the search for rigorous theory as
central to science).

Examples of conceptual interpretation are quite numerous in the behavior science
literature, including much of Skinner’s work, many presentations at the 2012 ABAI
Theory and Philosophy Conference, and many publications in The Behavior Analyst
(now Perspectives on Behavior Science) and Behavior and Social Issues. As an
example, Maria Malott’s (2013) work on the Mexican muralist movement is an
exemplar of conceptual modeling drawing on historical data. (See also Rizzo &
Galanakis, 2015, for an example integrating the arts with complexity theory in
transdisciplinary work.) There are also many natural experiments available for analysis.
Large-scale analyses of past events, for example, nonviolent struggles for democracy
and human rights (e.g., Chenoweth & Stephan, 2011) can sometimes be methodolog-
ically similar to astrophysics, in which studies of large-scale events (observations)
generate hypotheses (conceptual frameworks) that may subsequently be tested in
modest ways in natural settings or through natural experiments. An analysis I have
been involved with for some time offers a modest example of the development of
historico-behavioral conceptual frameworks.

In a paper titled “Constructive Noncooperation: Toward a 21st Century, Science-
Based ‘Constructive Programme,’” Mattaini (2015) developed a Gandhi-inspired,
Goldiamond-shaped constructional framework consistent with significant existing re-
search for addressing crucial societal and global issues. Gandhi (1945) viewed his
constructive program as his most important work. The program was a comprehensive
strategy for establishing 18+1 interlocking, nationwide cultural practices that he be-
lieved in combination would inevitably construct freedom from the British Empire. My
preliminary analysis, drawing on that program, focused on human rights expansion,
expansion of restorative and transformative justice systems, global expansion of youth
activism for social justice and sustainable economic development, expansion of fulfill-
ing and environmentally sustainable lifestyles, and actions to reduce income and wealth
disparities. These targets may sound ridiculously expansive, but the purpose of that
paper was actually quite limited—integrating a few scientifically defensible and his-
torically documented principles that might redirect activism and advocacy efforts
toward modest experiments in the community.

The paper was presented at a peace and justice conference, not a behavior science
one, and the ideas were intriguing for and well-received by those attending. This was an
activist audience that might immediately find use for the content presented. Behavior
scientists clearly need to do much more presenting outside our own intellectual

Perspectives on Behavior Science (2019) 42:713–731722



community, if they are to become players in social change (Eagleman, 2013; Lee, 2016).
Attending such conferences can contribute to our own learning about serious societal
and global issues, and may offer unfamiliar, yet practical and rigorous intervention
possibilities to others. It is said that much of the effort expended in activism is wasted,
due to poor strategic and tactical choices (Sharp, 2005; Mattaini, 2013). The goal for the
conference presentation was to encourage practices with better chances for success.
Table 1 outlines two data-grounded strategic options for one goal area targeted in this
project: global expansion of youth activism for social justice concurrent with sustainable
economic development (goals that are interlinked). More information on these options is
available in Strategic Nonviolent Power (Mattaini, 2013). This work preceded and
informed Aspholm’s dissertation, just discussed—both are components of an ongoing
collaborative research program designed according to Bates’s strategic model.

Experimentation in Natural Environments

Useful conceptual frames informed by observations often suggest new questions to
pursue, directing us to Bates’s (1950) third strategic option. He notes that experiments,
“to be scientific must be organized, codified, directed, repeated, interpreted, fitted into
conceptual schemes” (pp. 274–275). From Bates's perspective, to maintain focus in a
complex environment, it is generally best to begin with experiments at a modest scale,
to test and refine principles suggested conceptually. If one is hoping, at a cultural level,

Table 1 Critical Goals toward which Movements of Constructive Noncooperation Might Reasonably Be
Explored and Tested

Goals Social Movement Strategies (examples)

Broad expansion of restorative and transformative
justice approaches in educational and justice
settings

• Integration of circle and conferencing approaches as
alternatives to school suspension and expulsion
(Riestenberg, 2012)

• Testing of innovative restorative approaches for
intimate partner violence (Ross, 2006; Fulambarker,
2013)

• Advocacy supporting integration of
community-rounded restorative practices into cam-
paigns to reduce incarceration (Project Nia, 2013)

Global expansion of youth activism for social justice
and sustainable economic development

• Construction of networks of support for youth
activism within multiple social sectors (e.g.,
religious institutions, nongovernmental
organizations, local community organizations, local
community organizations, businesses, media and
others (Aspholm & Mattaini, 2017; Mattaini, 2013)

• Construction of global electronic and in-person net-
works of youth activists (e.g., Saleem, 2018 and
other AFSC publications)

• Development of accessible educational programs for
youth emphasizing social justice,
consciousness-raising, and the dynamics of
advocacy, civil resistance, and movement building
(Atkinson, 2012)

© 2015, Mark A Mattaini. Adapted with permission
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to understand and reduce problematic behaviors and practices, or better yet to construct
competing and desirable options, laboratory studies can assist with and refine specific
component questions, but taking experiments out of the lab, and into the complex
world in which violence, trauma, marginalization, economic inequities, and other
violations of human rights and many other contextual variables are inescapably present,
difficult or impossible to eliminate, and crucial to research results at some point are
required. We have long known that in child welfare work, for example, generalization
of parenting skills learned in a clinical setting to the home environment is uncommon
without targeted attention to the transfer of skills (e.g., Goldstein, Keller, & Erné, 1985;
Mattaini, McGowan, & Williams, 1996; Stokes & Baer, 1977). Similar systemic and
ecological factors are often crucial to understanding, prediction, and intervention in
community and other large-system settings.

A good deal of knowledge about experimentation in natural settings is found in the
community psychology literature (e.g., Jason & Glenwick, 2016), but behavior analytic
participation in community psychology scholarship and education, once more com-
mon, has declined in recent decades. The design of novel experimental methods at
community and societal levels consistent with our conceptual models has been limited.
There are of course a number of exceptions, including work by Tony Biglan, Dennis
Embry, and others, in particular among those active in the prevention science and
public health communities (e.g., Biglan, Ary, & Wagenaar, 2000; Watson-Thompson,
Woods, Schober, & Schultz, 2013). Nonetheless, behavior scientists clearly need more
such work if we are to meet the challenges identified in the beginning of this article. A
brief quote from Bates (1950) suggests why experimentation in natural settings can be
so valuable:

We have our total complex, our biotic community, a network of interlocking
relationships impossible to completely describe. What happens when some one
element is changed? What happens when some element of the community is
removed; when a new population of some kind is added; when some environ-
mental factor is modified? Ecology has so far been almost entirely a descriptive
science, but this hardly means that it will always remain so. (p. 277)

Note that last sentence: “Ecology has so far been almost entirely a descriptive science,
but this hardly means that it will always remain so”—the same is true for cultural
analysis at large-system levels. An example is the study conducted by Anderson-
Carpenter, Watson-Thompson, Jones, and Chaney (2014), all from the Applied Behav-
ioral Science Department and the Work Group for Community Health and Develop-
ment at the University of Kansas. This study tested the impact of local and statewide
communities of practice (COP) arrangements, supporting implementation of a
SAMSA-funded Strategic Prevention Framework. The study included 12 community
sectors (e.g., youth, parents, law enforcement, businesses, schools), all working to plan,
implement, and evaluate locally relevant and evidence-based prevention activities.
Thirty-one evidence-based strategies were chosen and implemented by the 14
participating community coalitions, resulting in 350 documented community
changes. Research questions included whether, and if so how many, changes would
be made in the target community across sectors, and whether and how many multiple
sectors could be engaged; the answers were encouraging. This study can be contrasted
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with, for example, with the results of a review by Weible, Sabatier, and McQueen
(2009) of 80 community programs that indicated that they were implementing an
approach called the Advocacy Coalition Framework (ACF) that claimed to be similar
to the COP projects. In contrast with the Anderson-Carpenter study, data collected by
the ACF programs, if collected at all, was inconsistent across and probably within
settings, and of uncertain quality.

Although the design of the Kansas COP project was modest, it provided a good deal
of observational data in addition to demonstrating clear before and after changes,
supported the underlying conceptual model, and is clear enough to encourage further
replication. If results are evident and as large as in the Kansas COP project, proposals to
advance to more complex and expensive experimental designs are easier to support.
Over 4 decades, the Kansas program has initiated many excellent demonstrations of the
potential for behavior-based intervention within an ongoing program of systemically
focused research, conducted in partnership with local communities.

New Analytic Tools

Answering questions different from those we have studied for the last 80+ years will in
many cases require different tools, different “scientific instruments”—the final empha-
sis in Bates’s model. Selecting effective analytic tools has recently become a significant
issue as behavior scientists increasingly focus on collective and aggregate data in
journal submissions, and other research. Under those conditions, it has become some-
what common for authors to submit papers using inappropriate statistics, weak quali-
tative analyses, and other interpretive errors. This is not surprising, given the limited
attention to these analytic strategies in many behavior analysis education programs,
which increasingly focus on work with individuals, in particular those within the autism
spectrum. With better preparation, behavior science students and graduates could
become increasingly competent to design and analyze issues at community and cultural
levels, and to collaborate with other disciplines who often rely on such skills.

The development and application of new analytic tools, for our purposes here,
includes procedures like multivariate statistics (Ninness, Henderson, Ninness, &
Halle, 2015), neural network technology (SOM, self-organizing map; Ninness et al.,
2012; Ninness et al., 2013), visual analyses including for the study of dynamical
systems (Granic & Patterson, 2006), behavioral economics analyses (Kaplan, Gelino,
& Reed, 2018), applications relying on evolutionary computational complexity theory
(McDowell & Popa, 2009; McDowell, Calvin, Hackett, & Klapes, 2017), and ad-
vanced time-series analyses (Biglan et al., 2000). As behavior science moves increas-
ingly into complex environments, rigorous qualitative methods (like those in the
Aspholm study) will also be needed, in particular to identify and explore contextual
variables that influence the behaviors and practices we are studying.

An example of the use of new analytic tools consistent with an ecological approach
to complex data is the study by Granic and Patterson (2006), mentioned earlier. Many
readers are likely familiar with Gerald Patterson, who contributed enormously to our
knowledge about coercive family processes and the development of antisocial behavior
beginning in the 1950s. Continuing that lifelong commitment to understanding
prosocial and antisocial development, in 2006 Granic and Patterson offered a dynam-
ical systems analysis of antisocial development, developing and testing 10
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“predictions” (hypotheses) drawn from an extensive literature review. The analysis
expanded understanding of the connections between real-time family and contextual
sequences and long-term development outcomes by integrating data across dozens of
studies. Patterson and colleagues had dedicated years to their research producing many
publications, yet by using a different set of analytic methods with their enormous body
accumulated data, new, more contextualized models and hypotheses emerged.

Conclusion

In a 2016 article in The Behavior Analyst, Mattaini and Aspholm discussed a number of
steps our discipline could emphasize in expanding applications within an ecological
framework. These included behavioral systems science education as a required area of
study; explicit emphasis on transparency and integrity; provision of care for societies’
most vulnerable; paid or unpaid service with nongovernmental organizations; the
development of new programs, institutes, or centers with missions for specifically
applying our science to “wicked” issues; the development of advocacy groups and
alternative cultures focused on social justice, human rights, and sustainability; and
participation in resistance efforts when scientifically and ethically justified.

Given advances in the development of a truly ecologically integrated cultural
analytic science incorporating a strong translational emphasis and extensive participa-
tion in transdisciplinary efforts (with a measure of humble behaviorism, Neuringer,
1991), behavior science has unique opportunities to contribute to shaping and sustain-
ing societies committed to social and environmental justice, human rights, and sustain-
able societies. Several emerging initiatives within ABAI and ABAI special interest
groups will support such efforts, as well as integrating cultural level work more
integrally into behavior science research and practice. At least a modest disciplinary
commitment to this work is, I believe, a moral imperative.
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