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1. Introduction: The division between Natural Sciences and Social Sciences. 

Is it possible for constructs that exist in Natural Science to be used as a basis for an 
explanation of social occurrences? How reliable is it to draw parallels between the 
physical world and the social world? These are questions that will be considered 
throughout this dissertation.  

A clear division exists between the domains of Natural Science which include; 
Physics, Biology, Chemistry, and the domains of Social Science, composed of but 
not limited to; Law, Sociology, History and Economics. Natural scientists base their 



research on empirical findings and predictions regarding the natural world; in 
contrast Social scientists focus on society and use a combination of quantitative and 
qualitative analytical methods (Van de Lagemaat, 2011). The differences in the 
sciences have led to Social science being seen as a ‘soft’ science and Natural 
sciences named ‘hard’ sciences (Van de Lagemaat, 2011). A focal point for 
disagreement between the sciences falls on whether it is possible, for the 
quantitative methods used by Natural scientists to be utilised by Social scientists in 
their research and elicit the same reliability and validity obtained by Natural Science. 
Whether this is possible has been hotly debated amongst many researchers in both 
fields for decades. It would be ignorant to expect a complete compatibility between 
Natural and Social sciences, as there are distinct divisions between the origins and 
methodology used by each domain. Natural scientists for example have the ability to 
make predictions and test them in highly controlled labs, consequently forming 
conclusions that can remain certain over time; a luxury that social scientists do not 
have, (McNair, 2006).  

There are clear obstacles when attempting to overarch a concept across two 
domains; the most prominent being the particular language adopted. Many terms in 
Natural Science mean something specific to that discipline. For example, the word 
chaos is used in day to day society to mean disorder or confusion, but in the physical 
world it has a much more precise definition. Therefore it is a concern that if Social 
scientists adopt Natural Science approaches, technical terms will be used without 
clear knowledge of their meaning. These concerns were researched by Sokal and 
Bricmont (1998), they wrote a book depicting the pretentious nature by which 
intellectuals, when referring to occurrences that fall outside of the Natural Science 
discipline, apply scientific terms nonchalantly. In 1996 Sokal wrote an article of 
nonsense that used elaborative confusing concepts applied to frivolous matter and 
submitted it to a journal for publishing; the article was accepted for publishing even 
though it was nonsense. This highlighted the concern held when applying scientific 
terms to non-scientific matter showed, in this case, even if what is read is not clear 
due to its technical terminology used it is deemed reliable.  A review of Sokal and 
Bricmont’s (1998) book was conducted by Dawkins (1998) he believed that their 
views on scientific language were valid and highlighted a number of cases where 
writers were guilty of composing ‘utter gibberish’ in hopes that it appears to be 
intellectual. However, McNair (2006) points out that Dawkins is also guilty of crossing 
the bridge between Social and Natural Sciences in his 1976 book the selfish gene: 
Dawkins in his understanding of genes, posed the notion of a meme, he suggested 
that this was the way that an evolutionary understanding of genes can be translated 
to cultural evolution. However, unlike a gene a meme cannot be quantified in a 



laboratory, he suggested that parallels should be drawn between the evolution of 
physical entities, phenotypes and vague cultural creativity in the brain memotypes, 
(McNair, 2006).  This shows that instances of cross application between Natural 
Science and Social Science have been occurring for sometime where concepts from 
one end of the spectrum can aid in the understanding of concepts at the other end of 
the spectrum. 

The gap between both domains can be drawn closer by further research that marries 
the disciplines together. An example of this is the work conducted by Nerlich (2012); 
a 5 year project was set up funded by the Leverhulme Trust (2012) that aims to 
make science more accessible to the public. The main projects that are taken strive 
to tackle issues that arise when faced with making science based policy more public 
in the UK, such as the aptly named Cross Cutting Project. This work is evidence of 
how a conscious effort to initiate a public understanding of science, can aid in 
building up a trust in science that the public due to many situations have lost, 
(Nerlich, 2012). Even though this research doesn’t directly address the division 
between Social Science and Natural Science it still works to break boundaries that 
have formed that keep Natural science elitist.  

Johnson (2010) believed that certain phenomena have the ability to bridge this 
division and cause the humanities and sciences to look for connections rather than 
divisions. Dawkins example of the meme shows how this is achievable (McNair, 06). 
Johnson’s (2010) work specifically focuses on chaos and he set up an establishment 
named ‘the edge of chaos’ that works on tackling real life issues through the 
collaboration of individuals from different backgrounds; he argues that innovation 
occurs at the edge of chaos. The Chaos paradigm and its ability to be utilised outside 
of physical science will be explored henceforth.  

2. Chaos Theory explained. 

Chaos Theory was pioneered by Edward Lorenz (1963) who was the voice behind 
the infamous analogy; that the minute vibrations caused by a butterfly flapping its 
wings on one side of the globe could be responsible for a hurricane in the near future 
occurring on the other side of the globe. This is an example of what was meant by 
Chaos Theory. Lorenz (1963) believed that small changes in initial conditions could 
create vastly different outcomes, meaning predictability was impossible, he called 
this the Butterfly Effect. Chaos has been applied to systems in the natural science 
world due to deterministic systems in some circumstances showing unpredictable 
outcomes regardless of the lack of random variables. Lorenz (1963) used the 
following quote to illustrate chaos ‘when the present determines the future, but the 



approximate present does not approximately determine the future. Meaning that with 
Chaotic systems, even if you have a set of parameters at the beginning of a working 
system they cannot guarantee a predictable future they can only provide an 
approximation of the future. 

There are set principles defining a Chaotic system, the most acknowledged is non- 
linearity; for a system to be Chaotic there has to be sensitivity dependent on initial 
conditions, this means that the system will behave in different ways relative to  the 
preliminary circumstances. Small differences can become amplified over time and 
have the potential to radically alter a systems future, (Walters, 1999). Another 
characteristic of a chaotic system is bifurcation; this is the moment that the system 
changes by doubling into two parts (Lichtenberg & Lieberman, 1992). A difference 
that occurs in an important aspect of the system, can force it to diverge and reach 
greater limits. In order for a system to be considered Chaotic there has to be 
interconnectedness, meaning that all parts of the system are interlinked and cannot 
exist outside of the system or understood without referring to the whole. (Walters, 
1999) This means that any changes won’t only affect one aspect or part of the 
system but will ripple out and have an effect on the system as a whole, (Waldrop, 
1993)  

The Chaos paradigm discovered and developed by the Natural scientists could help 
in understanding a number of phenomena in Social Sciences. Social scientists by 
nature are working with non-linear systems, human behaviour is better understood 
through non-linear dynamics in contrast to Newtonian methods of cause and effect, 
(McNair,2006). Human behaviour is manipulated by many different factors that 
derive from cultural influences, perceptual inputs, emotions and subjectivity, (McNair, 
2006). Chaos Theory originated from the observations made when looking at 
weather systems; similar to the notion that many small changes can affect the 
outcome of the weather forecast, in Social Science the same can be said regarding 
the influence different factors have on human behaviour. For example, in many 
circumstances media is seen as a main aggravator of violent behaviour, however 
there are a number of different potential contributors that can change the outcome of 
human behaviour such as; upbringing, schooling and personality. McNair (2006) 
applied the concept of Chaos Theory to news culture, he argues that Chaos in its 
path creates and destroys; in the midst of disorder new trends and ideas can erupt. 
He reported that rather than the news world being a tool of social communication that 
is ran by social elitists; it turns into an unpredictable instrument that can be 
influenced by the smallest of changes.   



The non-linear dynamics of Chaos can provide a fresh outlook on the usually 
regimented approaches towards social issues. As well as observing social 
phenomena with a chaotic approach, some researchers regard not only societal 
issues as non-linear but also believe that we as humans are chaotic by nature 
(McNair, 2006). On a daily basis we receive small inputs of information that we are 
unaware of that have little impacts on our behaviour. For example of having an 
elated feeling throughout the day, this could be traced back to something seemingly 
trivial such as waking up to a sunny day, you may not attend to it but it has a small 
influence on your behaviour. 

3. Chaos Theory applied to crime and the Criminal Justice System. 

In the following dissertation the principles of non-linear dynamics outlined above will 
be applied to crime, in particular the Criminal Justice System to show how it can be 
considered to be a Chaotic system. It will discuss how non linear dynamics can help 
in looking at unanswered questions in a new way to guide a new approach to the 
Criminal Justice System (CJS).  

When approaching the CJS and handling crime in general, there are many different 
approaches that can be taken; there is a Positivist view, Classicalist view and 
Rehabilitationists view to name a few, (Walters, 1999). All of these different 
approaches towards crime believe in different ways to handle criminal behaviours.  
Positivists believe in empirical research in the case of delinquent behaviour being 
shown by an individual Positivists would trace it back to an environmental 
predisposition such as peer relations or low SES. Classicalists in the face of crime 
however, believe that individuals weigh up the pros and cons/ costs and benefits of 
committing the crime compared to not committing the crime. For example an 
individual may commit petty theft to fund a drug addiction; they would consider how 
likely it was they would be caught and contrast this with the consequences of not 
getting the money. Rehabilitationists when faced with criminal behaviour will most 
likely attribute it to a latent disorder, be that mental or behavioural.  Chaos theorists 
however provide an alternative outlook; to assess criminal behaviour will look at the 
connections between the different variables in the individual’s life and how holistically 
they amalgamate to not only form their behaviour but the behaviour of individuals 
around them in an ongoing reciprocal method, (Walters, 1999).  

Criminologists have attempted to tackle many different issues that arise with crime, 
for example the understanding of criminal minds and the criminal justice system. 
Chaotic theory has influenced the Natural Science world and can also be used to 
break free from the linear mould used to view social issues.  Williams III (1984) 



argues that innovation in the field of criminology has being stunted due to the stiff 
methods and approaches that have been applied to it. Chaos will allow for a new 
creative technique to view the CJS and also allow for empirical evidence to be 
considered alongside the capability for change. Walters (1998) conducted a study 
that showed how non-linear methods can allow for a more accurate idea of predictor-
outcome relationships. He collected a series of assaults that were reported from 
1986-1995 and found that a non linear quadratic equation was significantly better at 
showing an assault curve compared to linear equations. This gives evidence for how 
non-linear dynamics may provide a better foundation for the CJS to understand 
crime.  

The individual principles that collate to form a Chaotic system can be identified within 
the CJS. It is possible to describe the CJS in relation to the principles of non-linear 
dynamics, (Young, 1997; Walters, 1999). The principle of non-linearity exists in the 
CJS and allows for creativity and change in how the law is made and enforced.  A 
linear model of the modern justice system would be unfeasible as every crime 
committed follows a different path. All crime is dependent on the way it is handled; 
no two police officers will have the same response to a crime, no two judges will give 
the same verdict and no two prisons will treat a prisoner in the same way. These a 
just a few examples of how right from the beginning two individuals who commit the 
same crime can end up being faced with two very different outcomes. Young (1997) 
argues that the variety that exists within the system should be acknowledged as 
positive. It can give the opportunity for individuals to show mercy and forgiveness 
and accommodates for the complexities of human beings to surpass the roots of the 
crime and allow for transition to a new way of living.  As well as variety within a CJS 
it is possible to have more than one CJS at work in the same domain without any 
conflict. An example of this is the USA there are approximately 7/8 different CJS’ 
across the sates; rather than this causing confusion it allows individuals to be given 
the best chance at their needs being met in terms of facility and rehabilitation for 
example.  

Another feature of a non linear system is bifurcation, Walters (1999) believes that 
bifurcation is necessary for the ongoing development of a system as it allows the 
systems outcome field to grow through the doubling of points. Young (1997) agrees 
with this and argues that the CJS has the ability to bifurcate; mini changes in 
important sectors can cause a rise in criminal activity therefore slight changes in the 
social policy can help in averting the demand for a larger change overall. Through 
Chaos Theory we have learnt that any attempt at predicting end outcomes are 
pointless as the more chaotic a system becomes that more attempts at control and 



order fail. Adams (1999) summed this up saying, chaos was the law of nature; order 
was the dream of man. Therefore normative methods of social control applied to 
crime will fail; it is the job of the CJS to provide a tool that can identify the cause or 
the moment of bifurcation (Young, 1997). Hübler (1992) argues with cautious 
approach and the right knowledge interventions can be put forward in family life, 
school routine or police officer habits for example to prevent large changes in 
juvenile delinquencies. 

One of the main aims of the CJS is to identify what it is that makes someone commit 
crime and try to intervene beforehand there are many variables that are considered 
to contribute such as; socio-economic status, parental influences, educational level 
and peers. Empiricists believe that with the right tools and concoction of variables it 
is possible to predict which individuals will become delinquent. However Rutter and 
Giller (1984) state that a lot of those individuals that would be deemed as high risk 
do not become criminals and a portion of those seen to be low risk do, according to 
chaotic principles these attempts at predictions are pointless. From the basic Natural 
Sciences to Social Science there are many parts of a system that have memories of 
the past that are adapting to the current environment, (Bragg, Greenfield, Johnson, & 
Papineau ,2000). Environment can never be separated from a system, Chaos 
Theory states that these environmental influences have the potential to be amplified 
over time so that individuals with similar predispositions to crime can have different 
outcomes or those that have dissimilar predispositions to crime may have the same 
outcome dependent on how environmental changes interact with other variables 
within the system. Sensitivity dependent on initial conditions accounts for individual 
differences and provides an explanation to how it is possible that two siblings from 
the same environmental and development background can turn out to go down two 
completely different trajectories.   

The Chaotic model explains the reciprocal relationships that exist between the 
individual committing the crime and the social and environmental influences driving 
it. An example of this is the ongoing interactions that exist between an individual and 
their family; the acts of delinquency from the child will impact the parents as much as 
parental behaviours will have an influence in any future delinquency. Dependent on 
how the parent responds the individual can be set on either a trajectory of crime or a 
trajectory of redemption (Thornberry, 1987).  Another example is the relationship 
between an offender and the CJS; settings that have higher crime rates spend more 
money on their CJS so provide a better service, whereas places with a lower crime 
rate spend less money. However this reciprocity is more complex; the larger and 
more efficient the CJS the more police officers and the more arrests that will be 



made and the more prison space available (Walters, 1999). Therefore CJS growth is 
a result of and also a contributor to crime rate. The system does not exist in isolation 
but interrelates with other crime related and non-crime related aspects of society and 
an individual’s life that results in one vast interlinked system where a difference in 
one aspect will ripple out and affect other parts of the system at later dates. This 
imitates Lorenz’s Ideology of holism and the Butterfly Effect. 

4. Limitations of applying Chaos Theory to Social Science. 

As aforementioned the application of Chaos Theory to issues associated with social 
sciences does pose some problems. Barton (1994) argued, that in order for chaotic 
principles to be applied to social structures a metaphorical translation is required; he 
highlights that the term chaos itself is often attributed to many different definitions in 
psychology that are worlds apart from the definition of Chaos in physical science. He 
uses the example of Bϋtz (1992) using the term chaos to mean ‘overwhelming 
anxiety’, also highlighted in the paper is Sabille, Carson-Sabille and Javaid (1990) 
who describe conceptualized creativity and destructiveness as ‘chaotic attractors’. 
Both uses of the term Chaos are merely metaphorical and if it is expected that Social 
Sciences adopt the practice of Chaos Theory application there needs to be a clear 
distinction between the term being used for metaphorical descriptive purpose, or 
when it has a distinct mathematical physical meaning.  

Ayers (1997), highlights some important limitations that should be considered with 
the application of Chaos Theory. In order to successfully apply Chaos Theory one 
has to have an extensive knowledge of the methods required, however due to 
unfamiliarity of the procedures required for using Chaos as a methodological 
approach this is difficult to obtain. It has been put forward that Chaos may be an 
extreme trend that exists in psychology that will fade overtime and be of little 
significance to the scientific world. Townsend (1992) argued that when looking 
historically over past ideas that have arose in the realm of psychology they too were 
considered to be a little extreme however they have all had significant contributions. 

There are three ways in which Chaos Theory can be applied to phenomena outside 
of the physical science world. The most widely used is a metaphorical approach; this 
is when Chaos Theory is applied at a macro level and aims to provide a new 
approach to understanding phenomena from different perspectives.  Even though 
this application is advantageous in enlightening new ways to approach certain 
happenings, due to the metaphorical level of engagement there are many 
implications that arise when attempting to take this stance seriously. Some theorists 



have regarded metaphorical applications of Chaos Theory as just dressing up an old 
approach in new clothes, Denman, 1994)  

Analogical Applications promote the ability that Chaos Theory has to explain 
occurrences outside of its physical field. With this application however liberties have 
to be taken to assume that there are similarities between the physical world and 
other domains. Therefore in order to take these applications sincerely further work 
has to be done to practically apply Chaos Theory. This is the final and most 
challenging form of application; there are two ways that Chaos Theory can be used 
as a practical application; using non-linear equations or by working with chaotic 
attractors. The first approach is simpler to carry out in contrast to the extraction of 
chaotic indicators from continuous amounts of data. In order to highlight points at 
which chaos may form in the data, vast amount of precise data is required and when 
societal issues are under assessment data in this value is difficult to obtain due to 
the subjects being humans, (Ayers, 1997). Denman (1994) points out that through 
the application of Chaos Theory to Social aspects we run the risk of mechanising 
humans or humanising mechanics; the two entities Physical and Social world, cannot 
be measured in the same manner and compared undeniably. Gardner (1994) 
believes that the only commonality between the two is the negative aspect of being 
unable to predict outcomes.  

5. Conclusion.   

In summary Chaos Theory should be considered as a tool that enables researchers 
and theorists alike to gage a new perspective on issues that involve society. As 
aforementioned, society lends itself to a more non-linear approach as opposed to the 
standard cause and effect interpretations offered. Human behaviour is subject to 
many small influences that can cause individuals to digress off what is seemingly a 
predictable path. An individual from a life of crime, abuse and poverty will be 
predicted to become a criminal; however through certain life opportunities that could 
come about this prediction could be wrong. The overarching approach of Chaos 
Theory although new and exciting does not overcome the difficulties that are posed 
by reliability and validity problems. Instead it allows for a new way of looking at a 
psychological system that gives room for innovation. At this point Chaos Theory is 
only reliably equipped to provide metaphorical applications across systems, however 
as previously discussed there have been cases where the practical application of 
non linear dynamics have allowed for a more accurate overall picture of crime 
(Walters, 1999). Nevertheless methodology will have to change before Chaos 
Theory principles are incorporated fully into criminology through practical application.  
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