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Abstract: Chaos/complexity theory first appeared in studfethe natural sciences like physics and mathematies 50
years ago. This up to date theory has been usdliffarent fields to study complex systems, inclglisocial studies
particularly the study of language and second lagguacquisition. Language learning in an instrmeiocontext is
complex, chaotic, dynamic, open, nonlinear, selffanizing, adaptive, sensitive to initial conditsoand creates fractals,
strange attractors and feedback. In this studytheent researcher has thought of applying chaoglexity features into
teaching second language class. The aim of thibystuto familiarize English teachers with chaocsmplex theory and
have a greater awareness of this up to date tlefqrgdagogy. At least forty theories of SLA havem@roposed, but none
of them gives a complete explanation of this comepfrocess. Complexity theory takes into accountaators and may
offer a sound language teaching model. In a trgisi@ssion, the researcher introduced the featdresams/complexity
theory in SLA to English teachers and also providedhe practical educational implications to use ithteir teaching
practice. Finally teachers’ feedback and attitudese analyzed through content analysis and grourtdedry to see
whether their feedback and opinions are positiveegative. Chaos theory produces a multidimensiolzssroom that
students and facilities interact. The languagesclaantext is exactly mirrored by 15 features, whéghphasized the
elements in natural system. And finally, studeni learn how to learn, how to live pleasantly anidl be empowered by
English language.

Keywor ds. Chaos/Complexity Theory, Content Analysis, TEFLASL

Chaos /complexity theory is not completely modern
concept, as its parts have emerged in various regltand
branches of thought throughout the entire hist&gnrad
Lorenz applied chaotic principles to describe weath
years ago (1950).Experts from various fields hasediand phengmena during. the 1950s.Mathematics accompanied

with improvement in computer technology showed the

held this theory as an up to date way in which ae study X ,
the different complex systems in the world, inchgisocial Wonderful patterns which emanate from an appeafingl
fgndom set of numbers produced by complex, nonfinea

studies especially the study of language and secong"d©! i
language acquisition. The language class is likeerot €duations in the 1970s. In the 1980s, astronomensed

natural complex systems in the world that can belist used parts of the theo.ry to solve some riddlesla:ﬁglary
from this new view because it shows many similatdees and lunar complex orbits caused by the feedbadkeantes

of chaotic /complex systems. Language learning in a°f gravity in solar system.
instructional context is not only complex, chaotignamic, In this study the present researcher shortly dsfthese

open non-linear, self- organizing, adaptive, feettba features in nature, language and second language

sensitive to initial conditions but also it creafemctal and @cduisition and tries to explain how he is intezdsto
strange attractors. apply these characteristics to teaching practicke T

researcher has also thought of applying chaos/ ity

1. Introduction

Chaos/complexity theory first appeared in studiethe
natural sciences like physics and mathematics &@er
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features into his English language lessons andiggeva (Larson-freeman, &Cameron, 2008; Masseh and Weingar
model of teaching second language class based isn tl2000)

theory. There are many similarities between SLA and theorie
and creation myth .In different cultures, creatimyths
2. Statement of the Problem begin with an initial emptiness or chaos, so do SLA

theories. In Christen genesis, the world was ctefitam a
At least forty theories of SLA have been suggesteformless state, like the structuralists that claimat SLA
(Larsen- Freeman &Long, p227), but none of theesttb  develops from an initial formless state throughitoid of
give SLA a complete explanation for this complexstructures. In Chinese creation mythology, the ensg is
phenomenon and just focus on syntactic structurdescribed as a black egg that was mixed togeth#r wi
acquisition and do not pay attention to other ulyitey  heaven and earth.
aspects. Therefore we need a theory that takesaatount Van Lier (2004) cited in (Menezes, 2008) had a
all these factors, offers a language teaching moaséd on perspective and argued that chaos/complex theasyttea

this theory. (Menezes, 2008). following features.
1. Encourages a blurring of boundaries and dichotamies
3. Significance of the Study 2. Warns against setting for simple solutions
prematurely, as well as against rejecting contrgsti

. As language influences our way of thinking, teash viewpoints.
who will be familiar with the features and termiagy of 3. Provided some fresh light on SLA phenomena.
chaos and complex theory will be more aware of what 4. Refocuses our attention in the light of emergent
occurs in their language classrooms and be capable phenomena, foregrounding certain problems, and
reflect on their teaching practice with this neworpising obviating others.

teaching framework. o o )
5.2. Chaos Theory Applications in Different Fields

4, Purpose of the Study Chaos theory is used generally in mathematics asdah
_ _ lot of applications in physics, engineering, ecofgsmand
The present study aims to explain and represemisioqy and soon. It studies dynamic systems thatvary
complexity involved in English language classroom t gengitive to their initial conditions. For examplemall
English teachers who do not have any information Ofjifrerences (like rounding error in numerical cortgiions)
chaos_/ complex theory. In a tegcher training sessibout produce very drastic results and make long terrdiptien
45 minutes, the reseqrcher will mtrpduce the fiestuof generally impossible. In many natural systemsgf@ample,
chaos/complex theory in SLA to English teacherarels as weather, jungle, desert, chaotic behavior can txemvied.

familiari_ze the participants with the similarities, Chaos in common usage means “a state of disordet’in
conne_ctlons between chaos/complex theory featunes a.p,os theory, it has been defined more exactly.o€tis
teaching. applied in many disciplinary like: geology, economi

. . finance, psychology, physics, politics, robotickil@sophy,
5. Review of Literature mathematics, population dynamics, biology, micradmg,
meteorology. It has also been used in works ofditee
and movies including Jurassic Park based on Michael

Man has always tried to explain the world first byCrichton’s n0\‘/‘e|_. Chaos th?ory was the object ef BBC
different myths, then by way of science. Armstrgagos, documentary “High Anxiety”.
p3) states “Mythology and sciences both expendstiope
of human beings”. Lakoff and Johnson (1980) expthat
myths like metaphors, are necessary. It is vergr@sting
that chaos theory is taken from Greek mythologyadsh Everything that is natural and real is also chadbkie:
theory suggests a way of viewing the world and yhémng  deserts, space flight, the stock market, electreicuits,
in it. Chaos can be viewed as a replacement for theational economies, and ecology of jungles etc. lighef
metaphor of clockwork predictability proposed bywten  natural and chaotic system is endless. As studmstiave
that world is not governed by simple rules suclaatock, more naturally and positively, and learn more @fitly in
but it is made of complicated and connected systems a more natural setting.

Waldrop(1993,p 330)declared chaos theory metaphor A dynamic system has the following characteristics:
describes the world as “a kaleidoscope: the wosldai They are chaotic, unpredictable, sensitive to abhiti
matter of patterns that change , that partly regmétnever conditions, dynamic, complex, non-linear, strange
quite repeat, that are always new and differenfiads attractors, strange fractors, fractal shape, opss#if-
theory has been used in different fields to expthfferent  organizing, feedback, adaptive, attractors, biftioca the
phenomena including knowledge dynamics and SLAedge of chaos.

5.1. Science and Myths

5.3. The General Features of Complex, Nonlinear,
Dynamic Systems in Nature
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Chaos. is the period of complete randomness thamay help one student to win and the other to |és®.

complex systems enter into unpredictably. An exanigl
this concept of water dripping from a spigot, wétslight
twist of a faucet, the water falls in a regulargewdrip.
Given slightly more pressure, the drops, whild &illing

separately, fall in a new- repeating pattern. Theaqalic
drip has given way to a random- seeming pattermt(@r
field, Palmer, Packard, & Shaw, 1986).

Unpredictable: The starting point of randomness of
complex systems is unpredictable. The fact
randomness will occur is foreseeable, but when ilt w
happen is not predictable. Avalanches are maddiding
rock, but it is absolutely impossible to predictig¥hrolling
pebble will set free a glide slide. The nonlinegstems
work in a regular, usual way until a critical pgititen they
go chaotic unpredictably, they may turn to orderidgs,
1999, p 19-20)

Sensitive to initial conditions. An important cause for
unpredictable conduct of complex systems is thenisiive
dependence on initial conditions. A very minute ra in
initial condition can have huge implications fortute
behavior of the system. In fact, the workings otemns
with various initial conditions will diverge treméausly as
the time passes.

The butterfly effect is a phenomenon which is a good
exemplification of this feature and underlines th
interconnections of all existing parts in the coexpsystem.
The butterfly effect is a concept that indicatesttla
butterfly which flutters its wings in a very far ppaf the
world today can change the local weather configumat
next week or next month. It was called this becafsine
titte of a paper by Edward Lorenzo in 1972: Does Ftap
of a Butterfly’s Wings in Brazil set off a Tornado Texas?
The flapping wing shows a small change in the sgste
which leads it to a different larger- scale phenoa€rhe
trajectory (direction) of the system might have rbee
extraordinary different, if the butterfly had ndagped its
wings.

Camel back effect is also a proverb used to show this
butterfly effect, which literary means that it Fetlast straw
that breaks the camel’s back. This proverb expsetise
idea that a small thing can cause a big effect llysaa
negative effect. Gleik (1987, p 8) postulates thamute
differences in input could become outstanding diffees
in output. Sensitivity to initial conditions meaeach end
point in a system is randomly approximated by off@nts
with prominently various future trajectories.

The notion of butterfly effect is exemplified with
folklore in the following way:

For want of a nail, the shoe was lost.

For want of a shoe, the horse was lost.

For want of a horse, the rider was lost.

For want of a rider, the battle was lost.

For want of a battle, the kingdomwas lost.

The loss of a nail destabilized the kingdom andtéeis
loss. The same point of crisis may happen in theott
system of a classroom. The teachers’ attitudeshoices

e

example, students may react differently to teaclehs
don't believe in them. Students may feel extremely
discoursed and one may be challenged and succeed.
Natural forms ( clouds, mountains, ferns, treeseds
may be reproduced through an iterated function
system(IFS).The electronic computer was the mdstlyest
for evolution of chaos theory, because mathematics
involves the repeated iteration of simple formulakich is

thahard to perform by hand. These repeated calcukaticare

made practical by electronic computers, whereaggéma
and figures made it easy to visualize these compjstems.

Figure 1. Turbulence from an airplane wing and natural form of a fern
may be recreated through an (IFS).

Dynamic: Chaos theory or dynamic systems theory
(Abraham, 1994), Plectics (Gell Mann in Berreby94p
catastrophe theory (Thom, 1972) and complexity thaoe
all related with the dynamic behavior i.e. systethat
change over time. As Gleik (1987, p 5) refers tadtthe
study of “chaos is a dynamic science of procegdgerahan
state, of becoming rather than being”.

Complex: The study of the behavior of dynamic systems
is not very modern in science. The innovation &t their
center of focus is complex systems. The two reasoais
they are called complex are: First, complex systeftesn
comprise of a large number of parts or agents @avi
1988, p 22).For instance, the human brain consisted
billions of related neurons. Second, behavior ohaigic
complex systems is more than a by- product of theking
of its distinct individual components.

Nonlinear: A nonlinear system means that effect
result is disproportionate to the cause. A casenwifute
strength results in an effect of equal strengthaitinear
system. But in nonlinear systems it is not alwdys ¢ase.
Their effect may be out of proportion to the cauBer
example, a rolling pebble, in a mountain, can poeda
great avalanche. This has been called the camekk b
effect or butterfly effect. A simple, regular trigg can
cause a great chaos in the system.

Strange attractor: The path that a complex, dynamic
system travels and takes can be traced in locati@pace
is called an attractor. It is called because ithis usual
pattern to which a whole dynamic system is atthcEor
instance, a bob swinging on the end of a stringahfised
attractor point, at last the bob will settle dowre.(stop)
and will be attracted to the fixed point if the hds no
influx of energy. On the other hand, a frictionless
pendulum has a periodic attractor. Its attractoarisorbit
defined by two extreme ends.

or
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Open: The second law of physics, thermodynamicsexample, those learners who end up their attenoplsarn

states that systems necessary move towards equilibr
“And once a system reaches this equilibrium sttes
lowest state, it tends to stay there forever withpattern,
no form, and no differentiation”. Churchland (1983,168).
But Helmholtz, German physicist (1854) concludedt th
entire universe would finally would stop or incream
entropy i.e. a complete lack of order in a systBiulogists
studying the development of living systems obsertred
living systems were evolving from disorder to ordeor
example natural selection has been the only soofrteat
order. The large scale structuring in the systeoumter the
entropy forces and create order and structure(Saniith
Gemmil, 1991).However, how order emerges from gytro

(complete disorder) in nature is the most paramou

problem in science of chaos and complexity.

the language have gained equilibrium.

5.3.2. Bifurcation

A point that a critical decision or choice is mader
example it is to study this field or another fieldio
continue to learn or to give up learning. Or theteyn of a
learner may bifurcate towards the acquiring of heot
complex language system.

When a learner goes to a new challenging schofshbe
is perturbed and moves to a chaotic attractor éenshe
complex school system. The challenging requiremefits
English school program makes a butterfly effectniéha
back or avalanche effect) and the student may be

nexpectedly attracted by another language program

which he/she will succeed. In the first languagegpam, it

Self- organizing: Scientists believe that the second law/S @ failure for him but for the second languagegpam it

of thermodynamics applies to closed systems. Innop
systems that new emerging and matter come into the

system, entropy (disorder) is not necessary becapse
systems evolve and develop in order and complexjty
attracting energy. For example, highly organizeatest,
like, advanced human brains, can suddenly pop ufake

another example of self-organizing system, in wHight

particles group themselves into a very powerfulnbea

Feedback sensitive: The order that such complex system

demonstrate is created by the truth that they emsitive to
feedback. Maybe this feedback sensitivity is
understood in Darwin's’ natural selection which ko
existence of basic feedback working.
development of a species was called evolution (Ydald
1992.P 179), Briggs (1992, p 117) declared thatatiort
changes and keeps the design of the species &ahbéng
periods of time”.

Adaptive: The capacity of complex, nonlinear systems i

biology to naturally select and self-organize isllech

adaptively. (Kauffman, 1991) Complex systems aré¢ no

passive to events; they attempt to take advantbgybatever
occurs. Berry (1994, p 26) points out that “orgarishave
the capacity of learning , always test a part efrtbehaviors
against reality and modify it to be suitable andurs at
various time scales throughout biology”

5.3.1. The Edge of Chaos

The critical point.i.e.the point of crisis is call¢he edge
of chaos.Waldrop(1993, p147) states that complsiesys
are “ always unfolding, always in transition, ircfaif the
system ever does reach the equilibrium, it is ost gtable.

reall

é's a success for him/her.

The classroom is not the perfect idealized “cocdjpera
paradise” that teacher may dream of about it, bptaae
that some learners protect their identities agathsir
teachers and partners. Despite of that, when leameach
their edge of chaos, new behaviors may emergehén t
complex learning system, the important notions of
individuality, identity, agency and autonomy shouié

Staken into account. The autonomous students wadl their

ways out, to overcome barriers and construct tideintity

\PS second language speakers.

Successful learners are active and take challenighg,

The steagEXplore and experiment the learning environmentadSh

rings uneasiness in the SLA process, but it gives
individual language learners a lot of affordancesl a
opportunities to become independent learners aralage

of their agency, creativity to construct their Speaker

rjdentity.

5.4. Features of Complex, Nonlinear systems and
Language

There are many similarities between complex noaline
system and the study of language. Whereas langcage
be explained as accumulation of paradigmatic and
syntagmatic units like: phonemes, morphemes, seasen
paragraphs, etc., a dynamic view of language can be
accepted .Saying that language is dynamic has three
meanings.

First, language is a process. Although language is a
collection of static units or products, but its Irepeech
involves an active process that is usually callecparole

It is dead"Morever according Waldrop (1993, p12 th \,y gaussure or performance by Chomsky (Larsen-Farem

edge of chaos is delinated as “ the ability to ¢ponder and
chaos into a special kind of balance”. It is a ghas

2008).
Second, the other usual way that language is understood

maximum potential creativity where the system works, pe dynamic is when dynamisms is equal to groavtti

between chaos and order. It is aphase where $yatilies
way to transformation and creativity.

change. Rutherford (1987, P37) suggested that mmais
a better metaphor for language than a machine,useca

Complex learning system moves to the edge of chagfachines are constructed, but organism grow. Riatis

because equilibrium means the death of the syskm.

proposal regards language as one of the naturahsngs
of world which operates according to the methods of
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natural sciences. Language has its periods of @rowtchange the way to represent the brain from a caatipugl
maturity, decline, independently of its speakersill.w to a connectionist model.
(Robins, 1967). Bloor and Pinker (1990) employed th Complex: Dynamic nonlinear system of language is very
biological metaphor of evolution. If language iegenot complex because it meets both criteria of compjeirst,
only from a synchronic but also from a diachroniew; is it is made of many different subsystems of phonglog
surely dynamic. morphology, lexicon, syntax, semantics, and pragsat
Nonlinear: The changes that world languagesSecond, the language subsystems are interdepenéient.
undergodiachronically are nonlinear and complexwNe change in any of them can culminate in a changethier
words and forms entered the language. systems (Larsen-Freeman, 1989, 1991b).The condtiot o
Chaotic behavior: A synchronic snapshot of language whole springs out of the subsystem interactions.
may seem chaotic, because different speakers of theSensitive to initial conditions. Like other complex
language using various forms to mean the same.thing nonlinear systems, language shows dependence foal ini
Unpredictable: Which new forms of language enteredconditions. UG may be the initial condition of cdewp
into the language is absolutely unpredictable. V@ ¢ human language — it includes specific universahgpiles
foresee changes somewhat by saying that new imremti to restrict the shape of human languages. For rinsta
innovations developments in technology, come upaby there are a small number of core phonological patthat
expansion of words or lexis to talk about new cpte®r apply to all whole languages, e.g. almost all world
products. When there is some insecurity on the part languages have voicing assimilation ofobstruents.
native speakers, for example, the choice betwedmngus
subject and object pronouns in English. Englishakpes
use reflexive pronouns for both subject and object

pronouns. Between you and myself or Alex and myself \yhen we compare second language acquisition with
went. We can explain language change a posteriofiy,os/complexity theory, we find many amazing
because we cannot make exact predictions of whelgeh  gimijariies. Both of them are complex systems. A

will happen next. _ , _ metaphoric analogy will be used because according t
Dynamic: The word of dynamic means diachronic gy ers (1990, 132) and Edge (1993), ‘you do not

growth/change and synchronic explains the compleyngerstand something until you have the right ntedao
systems. Dynamicview looks at how language is Wgual ,qerstand it".

constructed and made. The feature makes no disinct  pitterent theories, models and hypotheses have been
between present use and change, because bothnofatlee o nnsed to explain SLA but no agreement has been
isomorphic and complex process. Every time a 1aggu8  reached up to now. Although both structuralists and
used, it changes. As | write this sentence abo@d€h oniaiists are very popular and influential, a chir
theory and as you read it, both of us are chanBinglish  yerspective appeared when some important figures in
language rather than using different rules to shé® ,pnjied linguistics began considering SLA as a shao

language discourse and the rules are shaped by tfl%mplex (Larsen —Freeman, 1997) or ecologicalesyst
discourse context. (Van Lier, 1997).

Fractal: Just as complex nonlinear systems, so language the main objective of chaos theory to SLA is itéveo
is afractal. As Taylor (1994, p 203) declared itaBguage e nature and nurture dichotomy as the learnebeaseen
fractality that makes accessible an infinite raftdbehavior ¢ having cognitive capacities and also as an agénthas
or information, within a closely restricted spacé®n interaction with the other elements in his/her sunding.
example of fractality of language is connecting veank  There are the human interactions between teachers,
and word frequency for many world natural languades cjassmates, and relatives, non-human interactioe i
other words, if a word occupies a specific wordjfrency  gcho0, books, music, media and films. When learseart
rank in a given language, then it is likely to eefl that |o4rhing they are in initial chaotic conditions ahere are
same frequency in any given text of that languageum, . opposing strong forces- first and second laggua

changes are happening consistently and these chamge \hich produces a third force, the individual intemguage.
reflected at every level of scale. Diller(1995,p7 Lpoints

out that “ the conduct of the systems as a wholéhés 5.5.1. Identity, Agency and Autonomy
results of the co-working of local interactions, uBha Language is a necessary element for agency by our
language such as English is a collaborative effdrits  control over life or as “sociocultural mediated aaipy to
speakers, changes in the system of English that aeet” (Ahean, 2001).ldentity and agency are two G
emergent”. sides on the same coin. The non-privileged oftgntdr
Self-organize: Language develops and organizes itselfacquire more privileges and better identities bgrieng
from bottom up in an organic way as do other compleEnglish, which is thought of as a bridge to a more
nonlinear systems. To understand the dynamics isf thsuccessful life. As Norton (2001. p 166) statest,tlfa
“bottom-up” approach, computer scientists havedtrie learners invest in a second language, they wilumega

5.5. Complex Nonlinear Systems and Second Language
Acquisition
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wider range of material and symbolic resourcesiwtoeiase various factors in an ecological system determittes
their values in the social world. ultimate effect.
Nonlinear: Learning language and linguistic items are

5.5.2.Affordan.ce ) . nonlinear process. Second language learners ddeaot
Affordance is depicted by Van Lier(2000, p 257) agyne item completely and then move to another laggua

demandes and requirements, opportunities and ioM® o |n reality, learning curve for learning agiim item is
rejections and invitations, enablement and comggaiThe | oniinear. The curve is full of progress and gdiagk and
dynamic collaboration between a learner and theeroth backsliding. Learning is brimmed with ups and dowAs
active agents in the SL learning complex systenviges good example is when language learners begin anguir
linguistic experiences. The non-prividged studed®'t o hast tense of regular and irregular verbs, &hesbs
have the same input or affordances as the privledip, 510 mastered increasingly at a lexical level, iangethey
they have to be more independent and autonomous apd i one verb and its endings simultaneously. rAétether

depende upon their activeness or agency in Ordgheraction and exposure to the target languageoscha
to“connect their own selves to the world” (Van Li2004a,  fq)iows. It takes one more instancein the inputaopast

p 147). According to complex theory, learners’ agimy tense verb ‘to break the camel's back’. While the

or agency interacts with the ecological systeMpierianguage has many correct examples of pasetem
(environment)and it may be affected by constramsl  horiog of randomness of the -edfollowers, so the ise

affordences(opportunities). overgeneralized to irregular verbs, e.g.sittedecasleeped.

[For example,a learner who lives in the Amazon foresyhie earlier correct targets were being producetbite.
without electricity;his/her affordances will be féifent g ihe example was given, learners learn the pasktin a

froma learner who lives in New York.and his capa@ill  \;_ghape form. They first produce the correct form likeate
be limited by his/her environment.Despite humannage . slept, and then they overgeneralized the regdar

SLA complex systems self-regulate and trasformyging to all verbs and produce forms like eateslezped.
themselves higher than the actual conscious walliathe | ater in their interlanguage, they revert to therect verb;
learners due to human innate capacity to learBLIvvery 0 of slept.

small interferences in the complex system may €99  Open: If there is continuous input, the interlanguage
astonishing experiences and change the learnéitsides oy gtem s self-organizing itself, and the chaoselated
and behe}v!our. That is called the edge of chaos. _with past tense ending subsides gradually. The thanis

Dynamic: Both complex system and SLA are in a,qeq in language acquisition research is ‘restringuof

continuously dynamic process. In fact, recentlgréhhas q jnterlanguage, which means return to orderdbatrrs.

been a challenge of how to study the dynamism & thgeyerting to order is assisted by sensitivity @ siystem to
evolution of learner interlangauges (ILS). Dynarfeiatures  taadback.

of ever-changing internal second language gramisuanat
be explained by researcher’s static rules of gramim
fact, the most used ‘target language’ is misleadiigere is

no endpoint in language acquisition, and the tanget jnteriangauge grammar closer to that of target uang
always moving continuously. o users”. (Larsen —Freeman, 2008). Fossilization ksccu
Complex: The second language acquisition process i§nen there is no learning in a language and lesner

also complex. Many interacting variables determihe grammar systems become closed and stop to a fieed p
trajectory(route) of the developing interlanguabg®he  iractor.

source language, the target language ,the markedmes By comparison, “in biology, the agents are orgasism

unmarkedness of the first language, the markedpess g feedhack is supplied by natural selection aedsteady
unmarkedness of the second language, the quanttg@t  je\elopment of the models is called evolution. But

of input, the amount and type of collaboration andqgpnition, the agents are minds; the feedback cdmes
interaction in a an ecological perspective , ammdtype direct experience and teachers”. (Waldrop, 199779)
of output , amount and type of feedback receivetther Srange attractors: Although speakers’ interlanguage of
second Ianguage_ or foreign language is acquirgdtared  iftarent first language are very similar, they aabso
or untutored environments, and so on. Also theeeaalot  qnstrained by the strange attractors of theit Einsguages,
of interacting variables that determine the sudoéss ,hich these strange attractors are stronger thagiishn
second language acquisition process. For exampléude,  gyange attractor, therefore English language proiation
age, sex, socio-psychology variables such as @{itu o¢ 5 native speaker of French will be differentfrthat of
motivation, cognitive style, learning strategiesygonality 4 native speaker of Persian. Organ (1995) belithagsthe
factors, interests, birth order aqd S0 on(Larseareh‘qan & promise of chaos/ complexity theory is very optiiis
Long 1991). Therefore, the interaction between éhes| 5.sen-Freeman (2008) declared that his enthusiaasn
caused him to exaggerate its scope of impact.

Sensitivity to feedback:“the absence of enough positive
evidence in the environment or the explicit prasisiof
negative evidence can help learner adapt their
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6. Promise of Chaosfor the Future

elaborate. It moves beyond the reductionist, limggroach
that
Complexity shows itself in chaotic systems in whinany

autonomous agents interact to produce phenomenon
emergence-which means a system that acts as naorétsh
parts. The utility of chaos theory to humans may b

is the ordinary scientific thought of Newton.

Second-language acquisition (SLA), second-language

) ) learning, or L2 acquisition, is the process by which people
The science of complex systems is very modem anearn 5 second language. Second-language acquisitio

(SLA) also refers to the scientific discipline désa to
studying that process.

.Second language refers to any language learned
addition to a person's first language; althoughctivecept is
named second-language acquisition, it can alsaocate
the learning of third, fourth, or subsequent lanmsa

astonishing. Complex theory enables experts tobBsta  go.0nd.janguage acquisition refers to what leardersit
connections between multitudes of disciplines. Self ,as not refer to practices in language teaching.

regulation continue to emerge everywhere in thdutiom
of more complicated species and formation of pkaetd
stars and even in the self-organization influencesthe
economy.

7. Research Questions

The following research questions will be investight

1.How is chaos theory explained in nature?

2.How is language viewed in chaos theory?

3.How is SLA expounded in chaos theory?

4. What are the educational implications
chaos/complexity theory?

5.What is the chaos-based classroom like?

6.What are the teachers’ feedback and attitudes about

chaos- theory based- teaching?

8. Theoretical and Operational
Definitions of the Key Terms

9. Limitations and the Delimitation of
the Study

This study tries to implement the findings and pipfes
of chaos theory into second language learning aneign
language learning. The study is a qualitative atithdinal
research. It aims to survey English language teath
opinions of this new perspective of teaching aratrimg.
So the findings cannot be generalized but it shadse

of light on second and foreign language acquisition.

10. M ethodology

in

e

The researcher held a workshop on the existence of
chaos/complexity in English class. The workshop was

developed to get familiarized with features of ttheory
and its applications. The class had a natural ensient,
for example, there were a lot of natural plants oders.
There were some pictures of natural phenomenatides,

Chaos theory: Chaos / complexity scientists studyyhiing images of clouds to depict features ofatfmand

Complex nonlinear systems. They are interestedow h

disorder gives way to order, of how complexity @sisn
nature. (Larsen Freeman, 2008).To some physicless
is a science of process rather than state, of biegorather
than being. (Gleick, 1987).

complex systems. A classic music was played at
beginning and the end of the class. Word SplastePasad
interesting interactive class resources that gatnkrs’
attention and motivated them when learning new wair
definitions across all features of chaos theoryewased.

the

Complex systems theory has also been widely prabose:ing|ly the English language teachers’ opinions ewer

as an important new way to look at social and dbgni
sciences, including language learning. (Larsen rhaee
2008).0ne criticism of this new paradigm in theldief

analyzed to see if their feedback supports or tejéue
researcher’s opinions.

language learning is that no clear model of languaglO.1. Participants
learning based on complex systems theory has been

developed. This paper considers the current stdte

o The participants in this study werel6 English |amg

language education, provides an overview of complef€@chers, male and female. They were teachersitgairh

systems theory and then proposes a basic model
language learning based on the new paradigm. Therpa

concludes with some implications of adopting a clexp
systems model of language
Harshbarger,2007).

Teaching English as a foreign (TEFL) refers to teaching
English to students whose first language is notligng
TEFL usually occurs in the student's own countithes
within the state school system, or privately, érgan after-
hours language school or with a tutor. TEFL teasheay
be native or non-native speakers of English.

learning.(Bill

jynior and senior high schools.
10.2. Instruments

The main instrumentused in this study was questiman
(open-ended questions) to know teachers’ feedbaokis
opinions about chaos-based language class. Somegsic
illustrating natural phenomena were put on the vaaid
classic music was played at the beginning and itk of
the class. Also Word Splash Poster was used tovateti
teachers to learn the words and the definitionshos
theory features.
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10.3. Design

This research is a qualitative and attitudinal ewyrv
research. The researcher is interested in undeiatan
English teachers’ opinions, feedback on using ctesed
language teaching and learning.

11. Data Collection Procedure

The data were collected at the end of workshoprdier
to answer the last research questions by askinghées

opinions and thought patterns and feedback andlyfina

their feedback were analyzed to see if they suppontject
the researchers’ thoughts about chaos- based ngaanid
teaching.

In this part, | will describe how | presented theaos
application in the classroom at a teacher-centaiteimpted
to delineate complexity in the dynamic classroom
teachers who might not have had any informatiochafos/
complexity theory. In a short period of time (ngad5
minutes), my objectives were to make the Englistthers
aware of application and connection with Englisicténg
and to supply them a working and practical suggastb
implement chaos/complexity theory into their ddiégson
plans.

12. Data Analysis and Discussion

The researcher first tried to explain nature’s clexpand
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interesting for me was “the Emerging Science atBEHge
of Order and Chaos” written by M. Mitchell Waldrop
(1992).

Language classroom is chaotic because the language
teacher cannot control it completely and it is self
organizing because chaos (randomness) is only en th
surface and basic pattern emerges as the time palse
classroom like a human nature can be unpredictatdeit
is sensitive to initial conditions since apparenthynute
things can influence a person’'s behavior, which is
demonstrated through using language. It is opemussc
language learners need to be exposed to new asd fre
input from the target culture and language. A lagu
classroom, in addition, is feedback sensitive, bseathe
students and language teachers benefit by collabgrand
communicating with each other, and adaptive sirfee t
students must always cope with challenges in clags

tcberform independently. An efficient language cldes

strange attractors to lead students’ infinite le|gn
potential and fractals, as students show the pettand
aims behind what the language teacher has planned.

The language classroom is a complex living orgditina
with all the elements of chaos/complexity that are
interacting and useful to the learning and teaclpiragess.
The teachers should not feel panic when they ateimo
total control. Moreover, they will have a deeper
understanding of various possible results for anerg
activity.

Purpose of the workshop: the researcher tried to present

different interconnectedness and to show the amaziny o way of classroom development to survey some

evidences in many complex open living system .Laiggu
and learning a language are, as a matter of fadtral
systems. Every language and any beneficial languokags
show the behavior of a natural process by demdirsjra
features of chaos/complexity. By studying chaotitd a
complex system’s features carefully the researdhes

underlying factors that lie behind the successaure of a
special activity/course.

It is relaxing for teachers to know that apparently
random class happenings have an underlying ordese if
look at them from a suitable, whole view. This grastion
for English teachers presented vocabularies thahest

found a better recognition of the interconnectednes,tral situations with English language accompfisht.

between the material, the students and Englisthézad he
teachers should pay close attention to what hapjpeing

his/her lessons and beless disappointed when sglmin

random things take place and the class does Hotfahe
exact predetermined plan.

Teachers can reduce their anxiety, students candre
interested in language learning and students’ adopn in
English classroom will be facilitated. The researthaim
is to show an application of chaos/complexity ipractical
way which is based on many years of teaching egpee.
The applications of chaos and complexity theoryl \é
very useful in classroom instruction if our teachevill
began to incorporate it into their own teaching.

12.1. My Familiarity with Chaos/Complex Theory

Set up and materials: The classroom was decorated with
pictures of nature like beautiful dramatic weather
phenomena, wonderful lighting strikes, cloud forimas
and hurricanes, because | aimed to associate nature
(especially weather condition) to the class settihg
addition, | put flowers on the desk to increase riagural
connection and played classic music at the beggfrihe
session and at the end of the presentation to ecraat
atmosphere of harmony and relaxation. | used differ
visual aids to present the vocabulary: a projectdrite
boat, and colorful handouts and slips of papetviar small
groups. | used a word splash about chaos to perenite
English teacher chance to express his or her oeectind
feelings about the “chaos “and | found the majooityheir
ideas about chaos to be negative at the beginrirtgeo

My familiarity to chaos/complexity theory happenedsession. My chief aim was to allow English teachers
while | was studying for Ph. D program. | becameyve gradually become relaxed with the natural existente

interested in a fundamental book on this topic twat
titted “Chaos: Making a New Science written” by Jam

chaos in the class situation.

The English teachers were introduced to new

Gleick (2008) and another book that was amazinglyerminology of chaos theory. They worked in paics t
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match the features with their related definitiorthe foreign English class) into practice. The intemctiand
session was more “learner- centered” manner and practical part were perfect.
explained the vocabulary to activate their backgtbu  Teacher 9: It opens interacting new perspective into
knowledge. After wards, | showed them the answers oclassroom interaction and the working pattern that
theprojector, explained the fifteen features andwamed underline it. Pictures, posters lent a nice visai@ntion
any question about the definitions. The slides alstude and also made the content more concrete and tangibl
classroom examples of each characteristic to buaild Terrific.
connection between chaos and classroom. Teacher 10: Very stimulating. It keeps us on our toes!
Then | asked English teachers to form groups of.fouWell ready and organized. We were performing what w
Each group was given 10 strips of paper with examplf were talking about- learning by doing and experenc
classroom context. They should decide which featwfe Rather just talking and listening about it. The foisoof
complexity theory were presented in each examplerngi nature provided good examples and helped clarificepts
After that the choices were discussed and theree weother than words. Excellent.
different interpretations for most of examples. Teacher 11: It was fun to discover the chaos concepts
| presented an overall picture of the chaos charistics and features. | didn't find out what is self-organg. But
and its appearances in the activities. Finallgduested the the definition you have on your handout was
teachers’ written feedback. As most teachers ditlate  understandable. I've got many new things to thin&ua.
any prior knowledge of chaos/complex, | was verppya Teacher 12: The attempt to think about our classroom
and surprised to find most of their written feedbamd and understand its dynamic behavior by using andtige
comments were positive and hopeful. Their opiniand method amused and interested me. Seeking to findwu
feedback supported my research and consequentiasl great experiences in the classroom will be verypdeet
enthusiastic and encouraged to research more aheut it's worth trying.
associate of natural systems and the classroom. Teacher 13: This was a really brain- storming exercise
and the concept of chaos is very new to me. Why'did
you explain the concept first in the class?
Teacher 14: Some of the concepts were puzzling to me. |

12.2. Teachers’ Feedback

Teacher 1: very wonderful and very good. | liked the : i ,
occasion to see how well we understood the condiets  Particularly liked how you prepared pictures, floge

the student-centered learning and lecture learadtigities.” MUSIC, efc. to produce a relaxing atmosphere to the
Teacher 2: It will be very useful to be able to see what'sPresentation of chaos concepts. It was good teeptesin

happening in the class and interpret it in new wdys (€ moming because we would have high level of

enjoyed interacting with activities and | thougttet [Ntellectual interaction and discussion _

practical and presentational parts were very welhmced, ~ reacher 15: The workshop was conducted in a pleasant

thanks in deed. way. | really liked how groups participate in adis to
Teacher 3: It caused me to think a lot. It was difficult to CONNect and discuss features. They made us analyde

see pictures on the other side of room. | found yeay of ~ Process the features and concepts in a deep aesting

presentation very encouraging and interesting. way. We really experienced the basic concepts amdwe

Teacher 4: The workshop was very interesting. But | iave our own meanings.

expect you to talk about how to manage the chadken  1eacher 16: Music at the beginning set the mood
class. | did not understand some strange namesas$ c interestingly. Really outstanding | want to knowoab

features because they don’t mean a thing. But tiyank chaos more, well-done, you used many sources: music
Teacher 5: Interesting concepts to understand classroorffandouts, and pictures of nature, drawing or psstmall
learning and dynamic class and concepts were pesen 9"0uPs of discussion were excellent.
interestingly. Thank you a lot.
Teacher 6: Terrific, interesting and great information. It 13. Conclusion
really made us think and relax, not just sit andobssive.
Now | want to get more information about chaos tieo

Good teacher makes me want to learn more. Wow gre ) ' -
natural photos. shape of self-expression. The teacher is accounfablhis

Teacher 7: Your presentation was excellent and Verystudents’ learning; however, in real situation ¢hare some
interesting for English teachers to review thefactors that are not under direct control of thacter.
learning/teaching process. The time was over vesigkty When | look at the class as a natural environniethink it

because you involved us in interactive and pair kwor!S helpful to use chaos. lts features are sourcks o
activities .You used wonderful music, flowers, dbaids Presenting new ways to class instruction and manege

and colors. Well-done, you made me think, rethinkplve ~ BY USINg chaos features, | can be sure that | @septing
and learn. my students a real, natural context to develop rthei

Teacher8: | thought the session was simple and concisi2nguage skills.
and | understood how to put them (features of chaas

Second and foreign language instruction is a chgiiey
fleld since it requires learners to innovate aneate their
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An English teacher may feel overwhelmed by différen
language theories, and teaching approaches. Cheaosyt
provides teachers a clearer general picture of what [g]
happening in the class and also a structure tahesenany
educational concepts. For example, the concepstofient
initiative” can be put into use, or the vocabulahpuld not
be used in insolation. Teaching can benefit frommare
holistic approach.

With chaos theory, a general structure connectsyman
pedagogical concepts like student initiative, pssaeg [11]
writing, feedback, etc. The teacher can feel soirtedat his
or her class as a natural system and tolerate aityig

Finally, what is important is the students’ leamin
experience. Chaos theory produces a multidimenbionlalz]
classroom that students and facilities interace [Bmguage [13]
class context is exactly mirrored by 15 featuregjctv
emphasized the elements in natural system. Aschédeal
understood the language process better; | can hee tyi4]
knowledge to make students feel more relaxed ircthss
and be capable to flourish as language learnerd. thay
will learn how to learn, how to live pleasantly awil be
empowered by English language.

[10]

[15]

[16]
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