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Abstract

Chaos theory, otherwise known as complex systems theory, has been utilized in
mathematics and the natural sciences to attempt to explain the apparently random
occurrences of events resulting from influences of various factors, as well as the interactions
among those factors. However, this theory has only recently begun to be explored for its
potential application within the social and cognitive sciences, including language learning.
This paper will first introduce the concept of chaos theory, and then demonstrate how the
main criteria of a chaotic system can be observed in various aspects of language learning.
The paper will go on to explain how the concept of multiple intelligences, as derived from
the recognition of individual learning styles, can be utilized as one method of implementing

chaos theory in the language classroom.

Brief history of chaos theory

Although precedents of what later
formed some of the basic tenets of chaos
theory made their appearance in the
1880’s under the name of ergodic theory,
the theory really became formalized
in 1960, when a meteorologist named
Edward Lorenz accidentally stumbled
upon the importance of sensitivity to
initial conditions. He had been working
on weather prediction models. For one
particular model the starting value of an
equation for a particular weather pattern
curve seguence was .506127, and Lorenz’s

computer computed a corresponding
curve that showed a previously recorded
weather pattern over a given time period.
Later, when Lorenz wanted to view the
pattern again, in order to save time
he entered the starting value as .506,
dropping the seemingly insignificant last
three digits of the equation. What Lorenz
discovered was that, although in the
short term the curve patterns of the two
equations were identical, they began to
diverge after a certain time interval. Over
time the outcomes of the two models had
become very different, the result being that
two entirely different weather outcomes
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Figurel. Lorenz’ s weather pattern
sequences (Gleick, 1987)

were recorded. (Figure 1 shows the two
curve patterns of Lorenz’s equations,
which began to diverge about one third of
the way into the pattern.)

This sensitivity to initial conditions (the
apparently insignificant .000127 difference
in starting values) is now recognized as
one aspect of chaos theory:; it gave rise
to the notion of the “butterfly effect,”
whereby the notion of the flapping of a
single butterfly’'s wings in Brazil could
result in the formation of a hurricane in
Florida (through the accumulation and
interaction of diverse factors that would
not have arisen if that butterfly had not
flapped its wings) . The implication of this
aspect for weather forecasting is that in
order to accurately predict future weather,
one would need to take into account all of
the potential weather factors, including not
only atmospheric pressure, temperature,
and wind direction and speed, but also
all movements of all butterflies, birds,
icebergs, solar flares, and so forth, an
unfathomable if not impossible task.

As Lorenz continued with his experiments
into his new discovery, he came upon a
second key aspect of chaos theory, namely
non-linearity. Prior to the observation of
chaotic behavior, only two kinds of order
were known, a steady state, in which
variables never change, and periodic
behavior, in which the system goes into a
loop that repeats itself indefinitely. What
Lorenz found was that some systems show
spiral patterns over a period of time, with
each loop either expanding or shrinking.

This is then followed by a breakout into a
random pattern, after which the pattern
settles again into another spiral.

Lorenz called the conditions that lead
to repeated spiral patterns as “strange
attractors,” which is a third aspect of a
chaotic system. These attractors create a
temporary order within a chaotic equation.
In meteorology, an example of a strange
attractor might be the formation of an
eye in a hurricane. It may not be possible
to accurately predict when or where a
hurricane will form, but once formation
begins, it is possible to predict that an eye
will form. However, randomness reappears
in equations that attempt to predict the
hurricane’s exact future direction and
strength beyond a day or so. (Figure 2
shows Lorenz attractors, where due to
some initial factor a single spiral begins
to form around a strange attractor,
represented by the small black holes in the
centers of the bottom spirals, after which
secondary spirals appear, creating double
spirals or figure eights.) ©

The following four properties summarize

Figure 2. Lorenz’ s strange attractors
(Gleick, 1987)

the criteria required in chaotic systems
mentioned above: 1) Sensitivity to initial
conditions, 2) Non-linearity, 3) Attractor
states, and 4) Recursiveness (self-
similarity) . The next section describes how
these properties can be seen to exist in the
field of language learning.



Main elements in language
learning

According to Harshbarger (2007) ,
language learning involves a number of
elements.

Engagemenr- feeling some desire or
incentive to learn. Although this element is
generally acknowledged to be of vital
importance at the beginning of language
learning, it is important to recognize that
learners’ interests and language learning
needs change continually over time.

Noticing- detecting patterns based on
feedback and other input. Noticing is
influenced by the sensory and cognitive
abilities of the learner, as well as variations
in learning styles.

Making sense- trying to determine the
significance or usefulness of the patterns
to which the learner is exposed. This
element is in perpetual flux; learners may
feel that something makes sense or is
correct at some point, and then proceed
on that assumption until new information
causes a re-evaluation of its correctness.

Organizing- sorting meaningful
information into categories. This ability,
which varies among individuals and even
within one individual over time, may tend
to facilitate memory.

Applying- using the information obtained
for some purpose. This element may or
may not involve output; it could also result
from passive observation of the teacher or
other learners.

Incorporating- making what has been
learned a part of the learner’s identity. This
element relates to competence and
automaticity of language production.

Figure 3 illustrates this learning tendency
seqguence in its linear form.

If these elements were truly linear,
language instructors could teach aspects
of language learning such as grammar
and vocabulary in a sequential manner,
moving from one step to the next until
the incorporation element is achieved.
However, although the above elements
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Harshbarger’ s dynamic diagram of
language learning (Harshbarger, 2007)

are explained in an apparent linear order,
it must be remembered that all of the
elements influence each other at different
stages of language learning. Therefore, a
truer understanding of language learning
as a dynamic system that involves
interactions between each element at
different stages of the learning process
would be better illustrated by the diagram
in Figure 4.

Harshbarger goes on to summarize
the following attributes of this model of
language learning:

1. It is non-linear.

2.1t has limited predictability and only
general directionality.

3. It is subject to many variables that have
complex interactions.
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4. It is difficult to control.

5.1t is susceptible to influences and
contextual conditions.

6. It is unfathomable - teachers’ insights
into what is going on with each learner,
including observed behaviors and test
results, are at best indirect, partial, and
temporary.

Implications of a complex systems
model

It can be argued that if learning is so
chaotic and unpredictable, teaching
must therefore be pointless. However,
Harshbarger (2007) argues that although
‘complex systems are difficult to control,
they are subject to influences. The exact
impact of these influences cannot be
predicted, but general trends can be
expected over time. Predictions of complex
systems and ways to influence such
systems’ outcomes are also getting better
as more is learned about complex systems
behavior.”

Regarding impacts on language
instruction and teaching behavior, an
explicit implementation of revolutionary
and innovative methods of instruction
may not necessarily be needed. Students
still need to be encouraged, provided
with input, given explanations, tasks,
and feedback. Examinations and other
assessments also will continue to be
required by school administrators.
However, an enlightened understanding of
the complex, dynamic nature of learning
should lead to a deeper understanding
and lead to more effective learning over
time. Some of the fundamental changes
that Harshbarger sees happening with the
adoption of a dynamic systems model of
learning are:

Emphasis on individual learning processes.
Instead of standardized materials,
teachers will focus on providing an input-
rich environment with varied, interesting,
and student-centered education entailing

the concepts of multiple intelligences and
learning styles. (See below for a list of
intelligences/learning styles, associated
occupations, and teaching activities.)

Use of teachers as resources and models.
Rather than viewing teachers as
transmitters of information, they will
become models that encourage students,
strengthen their learning abilities, and
promote such learning that has as much
meaning for the students as possible.

Holistic engagement levels and proficiency
over time as the basis of program, teacher, and
student assessment. Measurement of learning
outcomes will be based on long-term goals.
Students will also be assessed based on
student-based motivational behaviors
such as class participation, amount of
reading accomplished, length of journal
entries, and self-evaluations of personal
attainments vis-a-vis their original goals.2’

Chaos theory and second
language acquisition

Regarding the similarities between
chaotic systems and second language
acquisition, Larsen-Freeman (1997)
emphasizes that language learning is
dynamic, self-organizing, and feedback
sensitive, and that these attributes can
be seen in the ever-changing character
of learners’ internal second language
(L2) grammars. She argues that second
language acquisition reacts to external
input, and its entire organization changes
with the new input, constantly reorganizing
to obtain equilibrium. In addition, the non-
linearity of the process is shown by the
way a student learns the grammatical
tenses. The student learns the simple
present, present progressive, and simple
past, and may do very well in implementing
those tenses accurately in conversation.
Then the teacher introduces the past
perfect, and the student may suddenly
become less proficient in using the simple
past due to this new distracting input.



Hopefully at some point the student will
be able to accommodate the new input
into his/her awareness of how the system
works. In other words, in second language
acquisition there are orderly periods
followed often by chaos, and then order
is restored through interactions with
others. Larsen-Freeman asserts that in
addition to providing fresh light on second
language acquisition phenomenon, chaos
theory underscores the importance of
details, discourages simple cause-and-
effect -based theories, and reminds
teachers to focus on a student’s holistic
understanding of a language rather than
on atomistic learning of specific aspects of
the language.® %

Personal learning and teaching
experiences with the non-linear
element of language learning

Learning experience

An understanding of the dynamic aspect
of language acquisition has helped the
author overcome personal disappointments
that he has experienced in his personal
study of languages. As an example, in
his study of Japanese, he learned of the
existence of two kinds of adjectives, so-
called -/ adjectives and na adjectives. He
first learned the -/ adjectives, and he also
learned that to express the idea of
“(I) think that (noun) is ... (adjective) ", the
adjective comes first, followed by the
particle o, and then the verb omoimasu
(think) is added. So taking an -/ adjective
such as kawaii (pretty, cute), to say
something is pretty Japanese say “ (subject
+ subject/topic particle) + kawaii to
omoimasu.” The author was doing well for
a while, making all kinds of sentences with
different -i adjectives, and he received
compliments from his Japanese friends
about his good usage of the language.

Then the author learned the na
adjectives, which require the addition of
the copula da between the adjective and
the particle to. So in a sentence using
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the na adjective such as kire/ (pretty) ,
in order to say something is pretty
Japanese say “ (subject + subject/topic
particle) + kirei da to omoimasu.” Again he
became proficient at making sentences
with various na adjectives for a while.
However, this recently-learned grammar
device of adding the copula da after the
na adjective became a distraction, and he
felt himself wanting to consistently use this
recently-learned grammar aspect with all
adjectives, thereby making ungrammatical
sentences such as “ (subject + subject/
topic particle) + kawaii da to omoimasu.” His
Japanese friends were surprised at how
“bad” his Japanese was becoming, saying
that he had spoken so well before and
then asking him what had happened. He
now realize that he had fallen into a period
of chaos due to the influence of the new
input. Fortunately, as Larsen-Freeman
predicted, order was eventually restored in
the author’s Japanese study, and he now
only very rarely confuses the two types of
adjectives.

Teaching experience

The author has discovered a similar
phenomenon in the beginners’ French
language class that he teaches for first-
year college students. One aspect of
French grammar is that all nouns are either
masculine or feminine, with corresponding
masculine and feminine articles for singular
nouns. Although his students had always
had problems at the beginning of the
course with trying to associate masculinity
or femininity with inanimate objects, after
intensive drilling and practice, most of the
students could use nouns with their proper
articles quickly and accurately. Then,
assuming that they had understood the
masculine and feminine aspects of nouns
and had memorized the gender of a few
common nouns, he went on to introduce
another grammar feature such as a verb
conjugation. He was surprised to find that
the students, by concentrating so much on
this new input, soon forgot which nouns
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were masculine and which were feminine,
in spite of having “learnt” them thoroughly
earlier. This resulting period of chaos
following one of order had frustrated
both the author as the teacher, who felt
disappointed in the students as well as
his own teaching ability, and the students
themselves, who thought that they had
been progressing in their acquisition of
French, only to discover that they were
regressing to an earlier phase of their
study. However now, with an appreciation
of the complexity of learning and the
inevitable occurrence of backtracking
stages throughout the learning process,
he feels less frustrated, as he now has
an expectation that students will regress
at certain points. He also does not fail to
tell his students that they will not fail to
progress in their study in the long term
despite occasional lapses.

Multiple intelligences / learning
styles

In an endeavor to help as many students
1o reach their language learning potential,
it will be necessary to understand the
learning styles of each individual students.

Appendix 1.

Students with similar learning styles could
then be grouped together and taught using
teaching methods and activities that reflect
those learning styles. Below is a list of the
principal learning styles, or intelligences,
that people demonstrate in their daily life
activities. Appendix 1 lists the kinds of
occupations that can be associated with
a particular learning style. Appendix 2
includes language teaching activities that
can be implemented to allow students to
make the best use of their learning styles
in order to achieve their best possible
language learning outcomes.

Conclusion

It may take some time for the application
of chaos/complex systems theory to
become ingrained in the minds of social
and cognitive science practitioners such
as language teachers, due to its seemingly
pessimistic view that systems like language
instruction are less linear and therefore
less predictable than most educators feel
comfortable with. After all, as educators
we want to be able to control what our
students learn, and we want to feel that we
have had a hand in their success. However,

Description of intelligences and associated occupations

Intelligence Ability

Associated Occupations

linguistic verbal

Adept at using language in either
written or oral form.

Writers, orators, lawyers.

logical /
mathematical

The ability to manipulate numbers,
quantities, operations.

Mathematicians, scientists.

visual spatial

The ability to visualize the spatial world
internally.

Those with exceptional abilities in visual
arts, navigation, architecture, and certain
games such as chess.

bodily / kinesthetic

An understanding of the body in terms
of physical movement.

Those involved in the performing arts
or sports. People who use complex
machinery and undertake intricate work.

musical / rhythmic

The ability to recognize and manipulate
musical elements.

Musicians.

The ability to understand and empathize

Teachers, social workers, counselors,

features of the natural world.

interpersonal with other people. politicians, and salespeople.

. An ability to understand oneself and ! ..

intrapersonal one’s inner-most feelings. Psychotherapists and religious leaders.
The ability to discriminate among living

naturalist things (plants, animals) as well as|Botanists, farmers, chefs.

N.B. Appendix 1 compiled from Gardner (1983) and Checkley (1997).
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An overview of MI activities and contexts for second language learning.

linguistic verbal

Reading, writing, speaking, and listening. This may be in the form of stories,
poems, recordings of authors, conversation activities, and word games.

logical /
mathematical

Sequential word story games e.g. ‘'What happens next?’, mysteries, word problem
activities, language analysis, planning schedules, the exploration and description of
objects such as old wind-up clocks, kitchen gadgets, mechanical devices, giving
and receiving change in a variety of situations involving the exchange of money.

visual / spatial

The use and creation of maps, charts, illustrations artwork, films, videos. These
may also serve as a source for discussion, creative writing activities, or when
writing descriptive passages.

bodily / kinesthetic

The use of ’hands-on’ craft materials such as wood, clay, fabric, yarn,
construction paper in the creation of models or projects. The materials may be
used as a source for or in support of language skills such as following written
directions, writing descriptive passages to elaborate on the models or projects.
Total physical response approach (TPR) could be used where students listen and
move according to instructions. Drama role play activities.

musical / rhythmic

Tapes, records, CDs of songs, ballads. Musical instruments may be used to
accompany stories, poems, etc. Students may write and perform their own songs.
Students may listen to musical passages and discuss and or write about feelings
and images which are invoked.

interpersonal

Activities involving students working cooperatively with each other. Lesson material
may be adapted in ways which require working with a partner or in small groups
such as interviews, jigsaw tasks, and 'missing information’ sheets. Activities which
require the interpretation of another person’s feelings or personal perspective.
Drama and role play activities may also be of benefit.

intrapersonal

Projects and activities which require students to assume responsibility in terms
of planning and independent research. The exploration of one’s own feelings.
Fantasy type activities. Show-and-tell involving presentations of one’s interests
and hobbies.

naturalist

The study of various types of living things such as plants and animals. Following
a recipe. Field trips to parks and or shopping malls where students identify and
categorize the things they see.

N.B.: Appendix 2 adapted from Schmidt-Fajlik, R. (2003, 228-230).5)

| believe the greatest value of chaos
theory is that it would help educators to
understand why some teaching methods
work for one student or class but not for
another, or why an activity had worked
well for a particular class at the beginning
of a semester but failed completely with
the same class toward the end of the
semester. If language instructors become
aware of the potentially significant
influences that seemingly minor factors
might exert on an individual student,
class, or learning environment, they may
be able to anticipate potential problems
1o a certain extent; and even if problems
cannot be imagined, instructors will at
least be better able to adapt to changing
circumstances and have alternative
methods or activities prepared just in
case. They would also almost certainly
feel less frustrated with themselves and
their students with the knowledge that

previously unnoticed and/or unpredictable
factors might have been involved in the
poor results of an examination or the
failure of a particular class activity.
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Infection control in the elderly care
nursing homes during the influenza season

Naoko Takayama. Tomoe Hashimoto. Masakazu \Washio *

Kanazawa Medical University. * St.Mary’s College

Summary

The present study was conducted to clarify the difference in the influenza vaccination rate
of institutionalized elderly between two neighboring prefectures. The heads of long-term
care units for the elderly were asked to answer a self-administrated questionnaire by mail.
Compare to the prefecture with lower vaccination rate, more municipalities supported the
elderly to e receive pneumococcal vaccination and more nursing homes gave anti-influenza
agents in the prefecture with higher vaccination rate. These findings suggest that local
goverments may play an important role on the infection control in the nursing homes for the
elderly during the influenza seasons.
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Smoking habits among female nursing college
students and their ideas of smoking nurses

Saori Motoyama, Masakazu Washio, Reiko Nishichi, Saburo Ide
St. Mary’s College

<Key words>
anti-smoking education, student nurse, nurse

Abstract

The present study was conducted to survey smoking habits among female nursing college
students and its related factors. Among 371 female student nurses, 4.9% were current
smokers, 3.0% were former smokers, and 89.2% were never smokers. Among them, 84.6%
recognized that smoking was harmful for smokers themselves while only 58.2% considered
that smoking nurses were not good nurses for their patients. Among 29 current and
former smokers, 79.3% had experienced smoking before the entrance of nursing college
and 65.5% did so because of psychological stress. Among 18 current smokers, 77.8%
continued smoking in order to reduce psychological stress. Anti-smoking education for
nursing students should be started soon after their admission to a nursing college. Smoking
free school policy as well as anti-smoking education in nursing curriculum should be also
recommended.
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ELTBLNTWND,

AALNC [ELNCD/E8D1 DE LT BEIC
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- BRZEBND
-BEzETEICE<
- IHFOFBZEPHILRL S E5N
BRICHUCBENDZER X EHTOEIT D

OICFHFBZEE D
-EHEHNONEOMRZ LD HHENREBEHTE
FDHDEED

BREICEXDER.BBEE 71 IVEY U MR
7
- FHE%& "Your Honor” &S
BB ZERD
-BEEEOTERD
IR CERBRVERICEEZ BN
BREZERDRT KXDKEET D
- BRI ASEFRAER L. ANILES D
BREMICBE SRV BBV RIBENICH ST
W
5BV EHNBNEEBNESHEN
A DA S UAEBPTEHZER 5N
-FEFBEDOBEDOLICEL
5[, BEBICEBRSNDEOHEAELTH

69

EHUVHRDRBEDN KD SN D NRIEANFE(F
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BEELZFEANE HEBIC [BESPIRDE
AN THDEAZBELTHESDZHBRETD,
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5NDHN SEADRENFFEES I DI EEIFTHD
CTLEEAICAHDORBRICEEF B LD UL BE
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