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Abstract
Most work to date in psychology and related sciences has examined simple, unidirectional causal processes of emotion 
affecting socio-political context or vice versa. In this classic, mechanistic view of science, each empirical observation stands 
on its own as a piece of some grander, not yet understandable, puzzle of nature. There have been repeated calls to eschew 
classic approaches in favor of systems meta-theory in psychology and related sciences. In this paper, we join these calls by 
arguing that systems meta-theory can better enable the study of emotions in socio-political contexts. We offer a brief primer 
on systems meta-theory, delineating three key beneficial features: multi-leveled, complex, and dynamic. Viewing emotion as 
a system of systems—within the person, their relationships (to others), and within the world (locally and globally)—enables 
fresh theory, method, and statistical analysis well suited to the study of emotion in a socio-political context.
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Anyone can be angry—that is easy. But to be angry 
with the right person, to the right degree, at the right 
time, for the right purpose, and in the right way—that 
is not easy.

Nicomachean Ethics, Aristotle.

Most work to date has examined simple, unidirectional causal 
processes of emotion affecting socio-political context or vice 
versa (for reviews, see Parkinson et al., 2005; Tiedens & Leach, 
2004). In this classic, mechanistic view of science, each empirical 
observation stands on its own as a piece of some grander, not yet 
understandable, puzzle of nature (for discussions, see Fodor, 1974; 
Leach, 2016; McGuire, 1983; Muthukrishna & Henrich, 2019). 
Thus, in some cases, one’s anger at believed injustice leads one to 
join others in protest, and in other cases, witnessing others protest 
against believed injustice leads one to anger. In the interests of 
getting on with the business of identifying and examining pieces 
of the puzzle, science defers an obvious question that might slow 

productivity: if we don’t know what the puzzle is (e.g., a Paris 
street scene), how can we fit the pieces together (i.e., distinguish 
a chapeau from a poodle)? This question has plagued (Western) 
science since its formal beginnings (Fodor, 1974; McGuire, 1983) 
and continues to do so (see Muthukrishna & Henrich, 2019).

An alternative to the classic view of science is to view phe-
nomena as produced by systems within a system that organizes 
their relation in more complex ways than simple, unidirectional 
cause and effect. Such ideas go back at least as far as Aristotle. 
And recent moves to systems theory, method, and statistics have 
enriched the study of diverse phenomena including glacial melt-
ing, price changes, and disease spread (for reviews, see Eidelson, 
1997; Vallacher et al., 2002; Wang & Grant, 2019). For instance, 
the modeling of weather as a complex system of systems (e.g., 
climate, ocean currents, wind, humidity) in the last decade has 
dramatically improved the forecasting of temperature, precipi-
tation, and severe storms (see Bauer et al., 2015). Thus, in this 
paper, we offer a brief primer on systems meta-theory and argue 
that emotion in socio-political context is best understood as a 
system of systems, within the person (i.e., their goals, inclina-
tions, concerns), within their relationships (to others), and within 
the world—local (i.e., family, work, school, neighborhood) and 
global (i.e., physical ecology, social structure, culture, societal 
values). Although the development of technical expertise in sys-
tems theory, method, and statistics in the field may take time, 
an embrace of systems meta-theory can already begin to inspire 
thinking and research that is more multi-leveled, causally com-
plex, and dynamic.
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Systems Meta‑theory

In psychology, and related social-behavioral sciences, 
repeated calls to eschew classic approaches in favor of sys-
tems meta-theory have been largely unsuccessful (for dis-
cussions, see Eidelson, 1997; Reilly et al., 2019; Thagard 
& Nerb, 2002; Vallacher et al., 2002). However, there is 
work consistent with systems meta-theory in grounded or 
embodied cognition (for reviews, see Niedenthal et al. 2009; 
Yeh & Barsalou, 2006), ecological (for recent discussions, 
see Meagher 2020; Read & Szokolszky, 2020) and socio-
ecological (Uskul & Oishi, 2020) psychology, and situated 
social cognition (for a review, see Semin & Smith, 2013), 
for example. Systems meta-theory is also influencing the 
study of psychological concepts important to the study of 
emotion in socio-political contexts, such as power (Bou 
Zeineddine & Pratto, 2017; Gaski, 2020), influence (Val-
lacher et al., 2002), identity (e.g., Curtin et al., 2016; Hannah 
et al., 2020), and political personality (Reilly et al., 2019). 
There are three broad capacities in systems meta-theory that 
recommend it to the study of emotion in a socio-political 
context: multi-leveled, complex, and dynamic.

Multi‑leveled

According to the meta-theory there are multiple systems, at 
different levels of abstraction or of analysis, nested within a 
larger system. We may distinguish between macro-, meso-, 
and micro-levels (Greenaway et al., 2018) although finer 
distinctions are sometimes preferable (Bou Zeineddine & 
Pratto, 2017; Leach, 2010).

Macro-level systems include larger-scale contexts that 
operate through culture, structure, or institutions (Leach, 
2010). These include the physical structure of objects, 
buildings, streets, neighborhoods (for a review, see Mea-
gher, 2020), natural and artificial geographical boundaries 
(e.g., mountains, borders; see Rutherford et al., 2014), 
and political, economic, and other institutions (e.g., Bou 
Zeineddine & Pratto, 2017). Sociology and anthropology 
have typically been more focused on examining emotion 
as embedded in macro-level systems (for a recent review, 
see Bericat 2016).

Meso-level systems are typically considered as “bridges” 
between macro- and micro- systems because they are aspects 
of the immediate context (Leach, 2010). Such systems 
include relationships with smaller collectives such as cou-
ple, family, friends, neighbors, and co-workers (Greenaway 
et al., 2018). For example, the meso-level emotional climate 
or feeling norm of the collective can influence how indi-
vidual members experience and express emotion via shared 
appraisal or feeling, social contagion, and dyadic synchro-
nization (Parkinson et al., 2005; Smith & Mackie, 2015; 
Tiedens & Leach, 2004).

Micro-level systems typically refer to systems within the 
individual. These systems are the most frequently examined 
in work on emotion, especially in psychology and closely 
related disciplines like cognitive science or neuroscience 
(see Barrett, 2017; Sander et al., 2018). These include the 
perception, attention, memory, language, motor, nervous, 
and cardiovascular systems which are typically included in 
the common view of emotion as a syndrome or constellation 
of micro-level components (Beall & Tracy, 2017) that work 
together in a system or system-like process (for discussions, 
see Boiger & Mesquita, 2012; Bou Zeineddine & Leach, in 
press; Pessoa, 2019).

Recent advances in the ease and accessibility of multi-
level statistical modeling have enabled more research to 
simultaneously examine meso-, macro-, or micro-level 
explanations of emotion in socio-political context and, in 
rare cases, to examine interactions between explanations at 
different levels. Systems meta-theory, however, goes beyond 
the fairly simple assumption that phenomena are produced 
by different systems that operate at different levels (Bou 
Zeineddine & Leach, in press). It assumes that these systems 
affect each other in complex and dynamic ways across levels 
(for discussions, see Eidelson, 1997; Vallacher et al., 2002; 
Wang & Grant, 2019).

Complex

Systems meta-theory assumes that systems at multiple levels 
operate together in a complex (rather than simple, unidirec-
tional, linear, mechanistic) way. This complexity is achieved 
because the component parts of each of the relevant sys-
tems, and thus the overarching system, is “self-organizing” 
(Eidelson, 1997; Wang & Grant, 2019). The parts combine 
to produce an indivisible whole that works to do what cannot 
be done by the parts on their own. Despite the fact that the 
systems may be nested in a hierarchical organization (e.g., 
from macro to micro, from earlier to later), no system is 
wholly dependent on or subservient to any other. Thus, each 
system is semi-autonomous. This means that a system of 
systems is redundant—there are multiple ways that compo-
nents can combine to produce a phenomenon (see Wang & 
Grant, 2019). This is further reason to avoid simple, mecha-
nistic cause ➔ effect theory, method, and statistical analysis.

Simple multi-level processes can be thought of as a (C) 
major chord in music, which combines (C, E, G) notes in a 
simple structure where it is readily apparent how the notes 
go together and why. In contrast, complex systems may be 
thought of as a non-obvious combination of a larger set of 
notes, that may even seem to be disparate or divisive, but 
out of which emerges a harmonic chord whose structure and 
logic are less apparent. If we were to exemplify complex 
systems in music, it would be something like John Coltrane’s 
modal jazz classic “A Love Supreme,” with its chromatic 

Affective Science (2021) 2:353–362354



1 3

notes, reharmonization, key changes, and polyrhythms. Just 
as modal jazz liberated musicians to imagine and play music 
in new ways, systems meta-theory liberates scholars to theo-
rize, study, and analyze emotion in socio-political contexts 
in new ways unconstrained by the mechanistic meta-theory 
of the classic view.

Dynamic

Systems meta-theory argues that phenomena should be 
understood as dynamic (in time, across persons, and 
across contexts), rather than static (for reviews, see Eidel-
son, 1997; Vallacher et al., 2002; Wang & Grant, 2019). 
Indeed, “one never steps in the same river twice.” More 
technically, systems meta-theory presumes that phenom-
ena exist in non-equilibrium states that may appear stable 
but are always changing (even if only to maintain the status 
quo). This change is often non-linear and even chaotic and 
must therefore be examined as highly probabilistic. Thus, 
systems meta-theory assumes heterogeneity in empirical 
observations, a good deal of which is random (McGuire, 
1983; Muthukrishna & Henrich, 2019). Multi-level statisti-
cal analyses that specify mixed (fixed and random) effects 
and longitudinal modeling that examines heterogeneity of 
effects over time (e.g., latent growth curves) are consist-
ent with the basics of systems thinking, especially if they 
include non-linearity in their analysis.

Emotion Systems

At least since Sartre’s theory of emotion in the 1940s, schol-
ars have labored to specify how emotion and socio-political 
context relate to one another in multi-leveled, complex, and 
dynamic ways (Leach, 2016; Leach & Tiedens, 2004; for 
reviews, Greenaway et al., 2018; Halperin, 2016; Parkin-
son et al., 2005; Smith & Mackie, 2015; Tiedens & Leach, 
2004). For example, one strand of work ties micro-level pro-
cesses of emotion to macro-level evolutionary forces such 
as sexual success, power and prestige, and protection within 
groups (see Al-Shawaf et al., 2015; Beall & Tracy, 2017; 
Sznycer, 2019).

Boiger and Mesquita’s (2012) contextualized view of 
emotion as rooted in interactions, relationships, and culture 
suggests that the social and psychological meaning most 
central to a particular emotion is variable. Indeed, they find 
that shame is more frequently about the loss of social image 
in Japan, whereas it is more about the personal defect in 
the USA. Cohen-Chen et al. (2020) showed that contexts 
such as intergroup conflict—where different parties have 
opposed values, goals, practices—alter the implications of 
emotion. Anger, for example, may be experienced as pleas-
ant and empowering (rather than unpleasant), by those who 

view themselves as engaged in conflict to righteously resist 
oppression (see also Leach, 2016, 2020). Recent work on 
emotion regulation, emotion as an emergent phenomenon, 
and cognitive appraisal theory is more explicit in its align-
ment with systems meta-theory.

Emotion Regulation

In the last few decades, work on individual control or “regu-
lation” of emotion has advanced a system view of emotion 
(for a review, see Gross, 2015). This is likely because the 
regulation of emotion is obviously a dynamic process by 
which individuals aim to alter what, where, and for how 
long they experience an emotion (Kuppens & Verduyn, 
2017). Work on emotion regulation is also suggestive of a 
system of systems view because it is increasingly clear that 
many different systems are involved. Recent research shows 
that emotional regulation involves multiple neural networks 
(e.g., Gruber & McDonald, 2012), with close associations to 
systems of attention (e.g., Wadlinger and Isaacowitz 2011), 
cognitive appraisal and learning (Webb et al., 2012), goals 
and expectations (Carver & Scheier, 2017), as well as evalu-
ation of emotion-context match (Gross, 2015).

Recently, Ford et al. (2019) argued that people commonly 
use multiple regulation goals, strategies, or tactics in a “pol-
yregulation” suggestive of complex multi-level dynamics. 
The influence of work on emotion regulation may be limited, 
however, by the stubborn presumption that emotion regula-
tion is somehow a phenomenon distinct from the emotion 
itself (Gross, 2015; Kuppens & Verduyn, 2017). Until emo-
tion regulation is viewed as part and parcel of (dynamic) 
emotion, the system of systems perspective prevalent in 
emotion regulation work may not serve as a basis for work 
on emotion in general (Kuppens & Verduyn, 2017).

Emotion as an Emergent Phenomenon

At present, Barrett’s constructionist theory is among the 
most prominent examples of a system of the systems view of 
emotion (for reviews, see Barrett, 2017; Hoemann & Barrett, 
2019). Central to her thinking is a disavowal of reductionist 
models of emotion, which conceptualize the phenomenon 
as built purely from fundamental, lower-order, biological 
processes in the brain and body. From this point of view, 
emotions are emergent phenomena produced by a complex 
system (of systems). This system is self-organized to make 
its best guess at a psychological state most appropriate to the 
situation at hand and its implications for the person’s prefer-
ences and goals. As a person’s emotion is their best guess 
at the meaning of a situation for them, this guess is adjusted 
as necessary when the guess is inappropriate or unhelpful 
to the situation or unacceptable to the person or important 
others (Hoemann & Barrett, 2019). In a related perspective, 
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Thagard & Nerb (2002) call this phenomenon, emergent 
from cognitive and affective systems, an emotion gestalt.

Cognitive Appraisal

In many ways, cognitive appraisal theory is the most long-
standing and elaborated systems view of emotion, even if 
its system features are not always made explicit (for discus-
sions, see Boiger & Mesquita, 2012; Leach, 2016, 2020; 
Pessoa, 2019; Scherer et al., 2001; Thagard & Nerb, 2012). 
For instance, cognitive appraisal theory has long viewed 
emotion as an emergent phenomenon produced by the 
interplay between numerous complex (neural, physiologi-
cal, behavioral, cognitive, affective) systems (see Lazarus, 
1991; Leach & Tiedens, 2004; Scherer et al., 2001).

Recently, Sander et al. (2018) argued that cognitive 
appraisal proceeds in a logical, temporal order—novelty, 
(un)pleasantness, (motivational) relevance, coping poten-
tial, (social, value) compatibility (see the top of Fig. 1) 
that is constrained by the timescale of the systems that 
feed the appraisal (see Fig. 1). Despite the various time-
scales (from left to right) and system levels (from bottom 

to top) of cognitive appraisal theory, the systems meta-
theory in which it is rooted argues against viewing the ear-
lier systems (e.g., the neurological) as more foundational 
than any other. This is because emotion emerges from the 
complex dynamics of the whole system operating as one. 
In this sense, the directional arrows pointed up and right in 
Fig. 1 are no more than general guides about two particu-
lar parameters of the system (i.e., linear time and multiple 
systems). Any system can feed back into any other within 
the larger system. Although systems closer together in time 
and biological structure may most readily influence their 
neighbors, this is a probabilistic rather than deterministic 
feature of the complex structure and dynamics of the sys-
tem (Reinka & Leach, 2018; Scherer et al., 2001).

Emotion in Socio‑political Context

Research on the role of emotion in protest and other col-
lective action against societal injustice has long aimed to 
incorporate macro- and meso-level aspects of socio-polit-
ical context. van Zomeren et al. (2008) influential Social 

Fig. 1   Temporal system of systems view of appraisal-emotion-motivation-action links
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Identity Model of Collective Action (SIMCA) summarizes 
the key micro-level (i.e., psychological) explanations of 
protest as social identity, displeasure at believed injustice, 
and a sense of (political or group) efficacy to respond. As 
shown in Fig. 2, the model goes further in presuming that 
social identity as a member of a group that suffers societal 
injustice is a partial basis for displeasure at believed injus-
tice and a sense of (political or group) efficacy.

A good deal of research shows, however, that social 
identity is also at times an effect of protest, as the failure 
or success of protest challenges or stimulates individual’s 
identification with their mistreated group (for reviews, see 
Louis et al., 2020; van Zomeren et al., 2012). The failure 
or success of protest can also affect displeasure at believed 
injustice (for a review, see van Zomeren et al., 2012) and a 
sense of efficacy to address it (for reviews, see Louis et al., 
2020; van Zomeren et al., 2012). Thus, in contrast to the 
simple, unidirectional cause and effect process assumed 
by the SIMCA model (shown in black in Fig. 2), the indi-
vidual motivation to protest is affected by feedback loops 
(shown in gray in Fig. 2). Evidence of such feedback loops 
is a sign that a phenomenon is likely better understood 
as multi-directional rather than unidirectional, dynamic 
rather than static, and complex rather than simple. In other 
words, the evidence of feedback loops in a process is a 
good sign that a systems approach is warranted.

One attempt at a systems view of individual motivation 
to protest is van Zomeren et al.’s (2012) dynamic model 
of coping with societal disadvantage, which has received 
far less attention than more classic approaches to much the 
same constructs. It is a system view because it is grounded 
in multi-system approaches to the micro-level processes of 
cognitive appraisal (see Scherer et al., 2001; Lazarus, 1991) 

and coping (see Lazarus, 1991), dynamically over time. The 
model allows “later” phenomena to influence “earlier” phe-
nomena through feedback loops (shown in black dashed 
lines in Fig. 3), which include the process of reappraisal, 
whereby meaning is reassessed in light of new develop-
ments (shown in gray dashed lines in Fig. 3). A reappraisal 
is an important form of emotion regulation (for a review, 
see Gross, 2015).

The multi-level aspect of the model is shown in the 
inclusion of macro- and meso-level processes that are inti-
mately connected to the micro-level processes of cognitive 
appraisal and coping. Rather than specifying individual 
belief in societal injustice as the only precipitating event 
for appraisal and coping, for instance, the model allows 
the macro-social phenomenon of a mass protest as a pre-
cipitating event. And, the appraisal of motivational rel-
evance may be rooted in concern for one’s family, group, 
society, or planet. Rather than assuming that emotion- and 
problem-focused coping are solely micro-level individual 
processes, the model presumes that social support from 
like-minded others (at the meso-level) can be an impor-
tant basis for emotion and a sense of (collective, political) 
efficacy.

A systems approach is also apparent in the model’s 
complexity, which allows alternatives to the focal process 
at each stage. A model that does not allow alternatives is 
too deterministic to be a (necessarily probabilistic) sys-
tems view. As shown in the solid gray lines of Fig. 2, the 
model specifies that alternative forms of coping are most 
probable when key appraisals are weak (for a review, see 
Leach, 2020). In addition, the model specifies that action 
tendencies do not necessarily translate to action, as con-
cern for the ethical, legal, or existential implications of 

Fig. 2   van Zomeren et al. 
(2008) Social Identity Model 
of Collective Action (SIMCA), 
with empirically observed 
“feedback loops” in grey
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action like violent, disruptive, or otherwise radical pro-
test may outweigh motivation to such a degree that the 
tendency to act is translated into more peaceful, coopera-
tive, and accommodating protest or even inaction until 
the time is more ripe (see Becker & Tausch, 2015; van 
Zomeren et al., 2012).

Although less explicit in its reliance, another area of 
research that benefits from systems meta-theory is that on 
affect and emotion in the social-political context of the raciali-
zation of group membership, social relations, and attitudes 
toward policy and politics. Rooted in prior work on the neu-
rological and physiological systems involved in attention to 

Fig. 3   van Zomeren et al. (2012) dynamic dual pathway model of coping with societal disadvantage
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visual cues of race, dominance, and facial distress, Reinka 
and Leach (2018) used sequential cognitive appraisal theory 
to trace responses to images of police force against Black and 
White targets as well as images of Black Lives Matter pro-
test. Consistent with their divergent ecological experiences, 
political interpretations, and familiarity with news of racial-
ized police violence, Black and White Americans showed 
quite different patterns of appraisal, emotion, and motivation 
in response to the images across neurological, physiological, 
linguistic, and self-report indicators. It is central to systems 
thinking that our physical, social, and political ecologies 
shape what is novel, what is (un)pleasant, and what is relevant 
to us, even “deep down” at the level of our neurology, physiol-
ogy, and other early systems of visual cognition and affect.

Given their study of individual group member’s reactions 
over time to multiple stimuli of different types, Reinka and 
Leach (2018) analyzed their data with mixed-effects mod-
els that could distinguish the effects of stimuli, stimuli type, 
individual, and individual’s group in ways that helped to 
identify the system likely in play for each effect. Addition-
ally, at a macro-level, Riddle et al. (2020) examined some 
of these same images in conjunction with headlines in news 
coverage of a police killing of an unarmed Black teenager 
in Ferguson, Missouri. The differential use of images and 
words in Black-oriented vs. mainstream news suggested that 
the racialization of these information systems parallels that of 
the systems involved in the visual cognition and affect studied 
in Reinka and Leach (2018). As it is not always possible to 
examine systems at very distant levels in a single study, a 
multi-method project can rely on common concepts from a 
more general theory embedded within a systems meta-theory.

Conclusion

Like Schill et al. (2019), we see great opportunities for sys-
tems meta-theory to enhance our understanding of human 
experience and behavior. One example of what is possible 
in the socio-political domain specifically is Vallacher et al.’s 
(2013) inter-disciplinary work on conflict. Their dynamical 
systems approach explains conflict as a system of systems 
that binds people in inertial patterns that are difficult to alter 
by simple changes to forces external to the system or by 
changes to superficial features of the system. They show 
how this conflict system is more easily altered by changes to 
the structure or dynamics of the system itself. This example 
shows why systems must be studied as systems, with tools to 
match from theory, method, and statistics (McGuire, 1983).

Theory

To enact systems meta-theory, it must inspire the more 
specific and formalized thinking represented by theory 

(McGuire, 1983; Thagard and Nerb, 2012). Given its three 
key features, systems meta-theory requires theories that 
are more contingent, probabilistic, and holistic than theory 
rooted in a classic, mechanistic view (McGuire, 1983). Sys-
tems of emotion and context are necessarily “open” systems 
and thus, their dynamics are contingent to some degree on 
features that fluctuate. These could include macro-forces like 
political institutions or drought or micro-forces like mood 
or momentary salience. To theorize a system, one must 
incorporate these contingencies into theory in a formal way, 
rather than treating them as noise, post hoc moderators, or 
as unexamined “third variables” (McGuire, 1983). In other 
words, systems meta-theory demands that work on emotion 
in a socio-political context theorizes explicitly and formally 
how systems of emotion and context combine to produce 
phenomena of interest. Simple and sovereign pseudo-theo-
ries that assert mechanistic cause-effect processes, with no 
contingencies from higher- or lower-order systems—anger 
leads to aggression, shame leads to withdrawal, and guilt 
leads to restitution—can not be proper theories of a system 
(see Leach, 2016).

Methods

As systems meta-theory is multi-leveled, it recommends 
multi-level methods (and statistics). And, as it is dynamic, 
it recommends the study of phenomena intensively over time 
(as well as over people and contexts). Given the complexity 
of systems, multiple methods are to be valued, as different 
methods used together provide a more complex combina-
tion of forms of empirical observation (McGuire, 1983). 
This is part of the reason that a systems approach to emo-
tion in a socio-political context should be quite inclusive in 
its methods of research (see Bou Zeineddine & Leach, in 
press; Reilly et al., 2019). But, as systems meta-theory can 
embrace heterogeneous large-scale data from multiple lev-
els, it is also a natural fit with newer “big data” and machine 
learning techniques (e.g., in analyses of the Twitter activity 
or digital footprint tracing), and with complex methods rely-
ing on design sciences, including experimental games and 
simulations (e.g., Reilly et al., 2019).

Indeed, systems research is often conducted using various 
forms of computational modeling to simulate the systems 
of interest. Computational modeling requires researchers to 
specify the key parameters of a system and then estimate 
how it operates over time, given specific starting assump-
tions, system structure, and system dynamics (for discus-
sions, see Thagard and Nerb, 2012; Vallacher et al., 2002; 
Wang & Grant, 2019). Example methods include neural net-
work models, complex adaptive systems, dynamic non-lin-
ear models, and agent-based models. For instance, one can 
imagine that current computational models of the spread of 
the virus that causes COVID-19 (in a city, region, country, 
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hemisphere, world) can specify the role that fear of illness 
plays in the frequency of physical contact and thus spread. 
Key parameters might be (micro) intensity of individual 
fear and self-regulation skill to manage it, (meso) exposure 
to accurate information about virus spread and physical 
contacts aided by tracing of individual’s digital footprint, 
and (macro) levels of the virus in individual’s community 
and government measures against it. The model could be 
adjusted as these parameters change (e.g., as community 
infection rises or falls) or as a new parameter becomes 
important (e.g., a new more transmittable strain of the virus). 
In addition to requiring the formal (mathematical) speci-
fication of the key parameters of a system, computational 
modeling reinforces the system view that models are for 
continually estimating a range of probable trajectories that 
represent a best guess at any given moment.

Statistics

Most work has yet to make full use of systems meta-theory, 
as very little of it uses methods or statistics to examine 
emotion operating as systems within a system (for discus-
sion, and some exceptions, see Hollenstein, 2015; Thag-
ard & Nerb, 2002). Given the principles of systems meta-
theory, work must be more explicitly probabilistic than 
that rooted in a classic view of science (McGuire, 1983). 
As open systems cannot be predicted perfectly, systems 
research estimates the chances of a range of possible out-
comes with stochastic methods. These explicitly incorpo-
rate randomness in the operation of systems. Through com-
parison to observations, models can be refined to improve 
prediction, especially if one can identify the key influences 
on system structure or dynamics. Thus, a key statistical 
approach in systems research is the comparison of model 
fit, power, and robustness (to perturbations in the system).

It is perhaps obvious that systems research on emotion 
and socio-political context cannot rely solely on frequen-
tist, linear, cross-sectional statistics. A great deal of the 
data examined in systems work is non-linear time series. 
When data are non-linear, the common practice of simply 
correlating the indicators produced by different methods 
can be very misleading. For example, weak correlations 
between brain activity, blood pressure, and self-reported 
emotion, for instance, may say very little about the degree 
to which these three systems harmonize overtime to help 
produce emotion with a socio-political flavor (morally out-
raged anger) in the context of socio-political imagery or 
other stimuli (e.g., Reinka & Leach, 2018). Like notes and 
rhythm in modal jazz, the harmonics of these different sys-
tems are more complicated than can be examined with sim-
ple correlation. An important question at present is what 
the best statistical approach is for analyzing, as a unitary 
system, the complex, multi-method, and multi-level data 

representing the multiple systems involved in emotion in 
socio-politics. Intriguing possibilities include multi-level 
covariance structure models, continuous-time models, sta-
ble trait autoregressive trait and state models, parametric 
models, Gaussian graphical models, and spline functions.

Although it may take some time for scholars of emo-
tion in socio-politics to embrace (and learn) the theory, 
methods, and statistics consistent with system meta-theory, 
the first step should be embracing the meta-theory, as it 
is the foundation that underlies the rest (McGuire, 1983). 
Doing so is not beyond the reach of any scholar in this 
area. Embracing system meta-theory should at least enable 
the re-imagining and reinterpretation of classical theory, 
methods, and statistics in system-like ways. A shared view 
of emotion in context as a system of systems should enable 
the diverse strands of work in this area to “speak a common 
language,” integrating the knowledge we have acquired 
thus far (see McGuire, 1983).
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