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Language learning is a dynamic and complex process in which different factors and
variables are constantly interacting. However, many studies done on constructs related
to teacher-learner psychology have used one-shot quantitative research designs, while
it is impossible to capture the complexity and dynamism of such variables via one-time
measurements. Against this gap, complexity dynamic system theory (CDST) has recently
been applied to explore processes and changes that a construct may undergo. To
shed more light, the present study examined the current research methods used in this
research domain and presented the contributions and different conceptualizations that
can be made through CDST. In the end, some implications and future directions are
suggested for passionate scholars.

Keywords: language learning psychology, complexity dynamic system theory, data collection methods, research
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INTRODUCTION

Language learning is known as a complex process that requires different cognitive and linguistic
skills and competencies to successfully occur (Larsen-Freeman and Cameron, 2008). When it is
combined with psychology, emotions, and communication skills, this complexity is multiplied
in human beings. Many of the underlying factors of language learning and learner’s affect are
in close relationships with other variables which are constantly interacting with each other
(Xie and Derakhshan, 2021). The story gets more complicated when most of the factors and
constructs involved in the language learning process develop through time and vary across contexts
(Maclntyre et al., 2020). As a result, researching language learning, in general, and constructs
related to learner-teacher psychology, in particular, are a demanding task that is impossible via
traditional and simplistic approaches. To capture the dynamism of many variables in second
language acquisition (SLA) and language learning psychology (LLP),scholars are recommended
to use Complexity Dynamic System Theory (CDST) which grew out of Larsen-Freeman’s (1997)
seminal work.
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The propositions of CDST have been widely applied in different fields such as humanities,
social sciences, physics, natural sciences, psychology, and communication (Fogel, 2006; Wang et al.,
2021). In contrast, SLA and applied linguistics have mainly used CDST as a theoretical lens instead
of an empirical research basis (MacIntyre et al., 2017). As pinpointed by Larsen-Freeman (2017),
the reason behind this gap is that in these two fields, running empirical studies on CDST has long
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been perceived as meta-theoretical in essence. That is to say,
CDST is not a language learning theory, but instead an approach
to develop a theory. Nevertheless, with the groundbreaking works
of a number of SLA researchers (e.g., De Bot et al., 2007; Dornyei
et al., 2014; Larsen-Freeman, 2017; Hiver et al.,, 2021, among
others), the applicability of this meta-theory in the field of SLA
has been scientifically substantiated. Language education, owing
to its inherent dynamism, variation, and stability, is a fertile
ground to spread the seeds of CDST on. It goes well with CDST
in that language learning and development is not solely a matter
of language competence occurring in a vacuum, yet the offshoot
of the interaction of numerous intervening factors which are
continuously influencing each other as well as the language
learning process.

Drawing on these conceptualizations, recently, SLA scholars
have examined CDST in relation to the different learner and
teacher psychology constructs including anxiety, motivation,
willingness to communicate (WTC), agency, self-efficacy,
demotivation, and enjoyment (Almutlaq and Etherington, 2018;
Boudreau et al.,, 2018; Hiver and Papi, 2019; Larsen-Freeman,
2019; Syed and Kuzborska, 2020). In a similar manner, the
impact of CDST on L2 students’ listening (Dong, 2016), speaking
(Dou et al., 2021), and writing skills (Fogal and Verspoor, 2020)
has caught duly attention among researchers in this domain.
However, most of the conducted studies in this area have
collected their data without referring to the perspectives of CDST
which can generate novel interpretations and methodological
suggestions. Against this lack, the current study aimed to explain
the research benefits of applying CDST to learner/teacher
psychology and summons researchers for a revision in choosing
their data collection methods.

BACKGROUND

Complexity Dynamic System Theory
(CDST)

CDST is a comprehensive approach to study the complicated
systems and sub-systems of a phenomenon. It aims to unpack
the underlying processes and factors which dynamically interact
to cause an event, change, or development. This meta-theory
has its roots in natural sciences such as biology, physics,
chemistry, and mathematics where it has been implemented
to justify simple systems (Amerstorfer, 2020). CDST takes a
holistic approach to deal with dynamic and complex systems in
which the incidents are no longer viewed as predictable, fixed,
isolated, and in a simple cause-and-effect relationship (Larsen-
Freeman, 1997). The theory brought fresh insights to SLA as
its features were significantly fit with the tenets of CDST. The
language was approved as a system in which numerous factors
constantly interact and the collective outcome is the result of
individual, intertwined components (Mercer, 2011). Based on
this theory, language learning and development is no longer
a linear, predictable, and identical process among all people.
Instead, it is a complex system with many interconnected sub-
systems which mutually affect each other in non-predictable
trajectories (De Bot et al., 2007). In other words, language

learning is the by-product of a network of personal, cultural,
social, psychological, and contextual factors which are involved
in a nested and co-adaptive relationship with blurry boundaries
(Ushioda, 2015; Mercer, 2016). A tiny change in one of these
components and sub-systems can drastically affect the whole
system and cause unpredictable outcomes.

Characteristics of CDST

As put by Mercer (2016), for a system to be considered as
complex and dynamic some criteria must be met. These attributes
that form the basis of CDST include; timescales, openness,
predictability, stability, variability, attractor and repeller states,
emergence, self-organization, soft assembly, fractalization, non-
linearity, and sensitive dependence on initial conditions (the
butterfly effect). Timescales, as the most pivotal contribution,
points to the effects of time on a process or attribute. Some
constructs like anxiety, stress, and motivation may manifest
themselves short-run, long-run, or even moment-by-moment.
These timescales are nested in each other as seconds in minutes,
minutes in hours, hours in days, days in weeks, weeks in
months, months in years (Larsen-Freeman and Cameron, 2008).
Openness refers to the impact of unpredicted sources on the
functionality of a process or construct which brings clarity to
their dynamics and unfolds their nature. Unpredictability of
CDST argues that even by knowing the whole system and its
interactions, one cannot predict the upcoming event or process.
Stability concerns the relatively constant state of the overall
system, for a period of time, despite the existing fluctuations.
Variability of a system means that the current state of the
system is the offshoot of the modifications to a previous state.
Attractor state is what a system is doing at a particular moment
whether it is pleasant or not. Repeller state is a state in which
the system pushes something away regardless of its valence
(positive or negative). Emergence proposes that the overall state
of a system is something greater than the sum of its interacting
components. Self-organization posits that systems do not follow
a pre-specified plan but are intrinsically predisposed to organize
themselves and show coherent patterns. Soft assembly suggests
that the underlying components of a system can be re-configured
into clear patterns as systems self-organize. Another feature of
CDST is fractalization which refers to the ability of a system to
exhibit and predict self-similar patterns/behaviors across various
levels and timescales. Non-linearity suggests that the relationship
between two factors in language learning is not always linear
and straightforward. Finally, sensitive dependence on initial
conditions or the butterfly effect argues that small features of
the initial system can influence its subsequent evolution and
functionality. Hence, small variations between two L2 students
may entirely affect their language learning outcomes.

The Nature of Research in CDST

Research in CDST perspective differs from simple quantitative
and qualitative studies common in exploring teacher-learner
psychology. The unique research properties of this meta-
theory include; its substantially different research questions
which are emergent and dynamically re-phraseable, process-
oriented approach to understand an event considering one’s
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cognition, emotion, social context, culture, and interactions,
focus on individual-experiences rather than generalizable patterns
of behavior, different analytical tools, and favoring dense,
longitudinal, and individual data instead of large samples.
Moreover, CDST research highlights ongoing and retrospective
data collection techniques in place of self-report data in
interviews, journals, and narratives to capture the dynamics of
behavior. Likewise, CDST takes a holistic perspective which is
against the reduction and fragmentation of factors and processes.
It should be noted that referring to CDST as a conceptual
framework to explain the data is not enough and it must be
followed in the research design, data collection procedure, and
data analysis phases.

RESEARCHING LLP

Over the last decades, numerous studies have been conducted on
different variables related to teacher-learner psychology mainly
using one-shot and quantitative research designs (MacIntyre
et al., 2020). Among many constructs in L2 learning, anxiety,
motivation, stress, efficacy, WTC, interpersonal communication
skills, resilience, stroke, enjoyment, engagement etc. have been
substantially explored in different educational contexts (Dewaele
and Maclntyre, 2014; Almutlaq and Etherington, 2018; Boudreau
et al, 2018; Derakhshan et al, 2019; Derakhshan, 2021;
Pishghadam et al., 2021). However, these studies have mostly
been correlational and based on quantitative data. In scrutinizing
LLP, some qualitative methods such as interviews, observations,
and journals have also been employed to examine the process of
change in these variables, but normally they have not captured
the dynamism of change in action which is the heart of CDST.

It is evident that many of these constructs related to emotions
and interpersonal communication skills (e.g., clarity, credibility,
immediacy, rapport, and care) are unlikely to be measured
via simple quantitative, one-shot, and pre/post-test designs.
The nature of these variables in SLA is extremely complicated
which takes a long period of time to be (re)constructed in a
learner. Hence, the use of traditional quantitative-qualitative
research designs falls short of scientific standards in this
scholarly domain. That is why, when the same variables are
examined by CDST, contradictory results may be obtained
when the researcher scrutinizes the nature of a variable and its
interacting sub-systems.

THE APPLICATIONS OF CDST TO LLP
RESEARCH

Despite its existing logistic challenges and the generalizability
of findings, CDST has different applications to research in
SLA and LLP. As a case in point, researchers can investigate
constructs related to teacher-learner psychology focusing on
different timescales to see if the observed patterns of behavior
occur at other levels. Similarly, CDST provides fresh insights
for running idiodynamic studies to explore the nature of
dynamic, stable, and variable changes in a construct (Boudreau
et al., 2018). Moreover, this theory urges avid scholars to

focus on unusual, unpredictable, unique, and outlier cases.
They can also integrate social and cognitive dimensions of
SLA using CDST (Larsen-Freeman, 2010). Additionally, CDST
opposes a priori determination and definition of constructs
and their measurements and stresses that LLP constructs
must be put in motion to see how they interact and go
together leaving a space for the potential influences from other
sources on their development. Methodologically, CDST has
introduced novel quantitative and qualitative research methods
to applied linguistics including panel designs, latent growth
curve modeling, multilevel modeling, idiodynamic method,
qualitative comparative analysis, process tracing, retrodictive
qualitative modeling, agent-based modeling, and socialnetwork
analysis (Hiver and Al-Hoorie, 2020). Each of these methods
can significantly capture the complexity and dynamism of
LLP variables. Nevertheless, CDST is still a nascent approach
to research the dynamics of teacher-learner psychology which
requires complementary studies at various levels to have
substantial contributions. Otherwise, it fades away as time passes,
and if nothing valuable is offered by the theory.

IMPLICATIONS AND FUTURE DIRECTIONS

In this study, it was concluded that language learning psychology
is a complicated phenomenon that is not measurable via one-shot
research instruments. To capture its complexity and dynamism,
CDST approach was introduced to SLA and LLP research to
detect the developmental process of many social, cognitive, and
psychological teacher-learner variables. Although this theory
seems technical, complicated, and with logistic problems, its
application to L2 education is advantageous in that it can increase
the awareness of L2 teachers, students, materials developers, and
researchers. Teachers can use the findings to improve students’
language learning by using teaching methods and classroom
activities that are in tune with the principles of CDST. Similarly,
students would find this study of value in that they can realize
that language learning is the result of an interplay of numerous
interacting components and takes a logical time to develop.
Materials developers can develop textbooks and activities which
reflect the dynamism and non-linearity of language competence.
Finally, researchers can use the ideas of this study to run
comparable studies in other fields and contexts as CDST is
context-specific. Moreover, running cross-cultural studies is a
fresh topic for research to see the applicability of CDST in
different cultures. Additionally, future studies can be conducted
on teacher-related and interpersonal communication variables
from the perspective of CDST. Likewise, emotions in language
education can be explored longitudinally through the lens of
CDST. Finally, CDST research designs can be employed by future
scholars to drive the field forward regarding the dynamics of SLA.

AUTHOR CONTRIBUTIONS

JY independently drafted the first manuscript and revised
meticulously before it was submitted to this special issue for
Frontiers in Psychology.

Frontiers in Psychology | www.frontiersin.org

August 2021 | Volume 12 | Article 741045


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Yang

Revisiting Research Methods in LLP

FUNDING

This article was sponsored by the Academic Affairs Office
of Henan University. The research project is entitled The

REFERENCES

Almutlag, S., and Etherington, M. S. (2018). Investigating L2
learners’  writing  self-efficacy as a complex dynamic system.
Int. ] Engl. Lang Educ. 6, 155-177. doi: 10.5296/ijele.v6il.l
3163

Amerstorfer, C. M. (2020). The dynamism of strategic learning: complexity
theory in strategic L2 development. Stud. Sec. Lang. Learn. Teach. 10, 21-44.
doi: 10.14746/ssl1t.2020.10.1.2

Boudreau, C., MacIntyre, P., and Dewaele, J. M. (2018). Enjoyment and anxiety
in second language communication: an idiodynamic approach. Stud. Sec. Lang.
Learn. Teach. 8,149-170. doi: 10.14746/ssl1t.2018.8.1.7

De Bot, K., Lowie, W., and Verspoor, M. (2007). A dynamic systems theory
approach to second language acquisition. Bilingualism Lang. Cogn. 10, 7-21.
doi: 10.1017/S1366728906002732

Derakhshan, A. (2021). The predictability of Turkman students’ academic
engagement through Persian language teachers’ non-verbal immediacy
and credibility. J. Teach. Persian Speakers Other Lang. 10, 3-26.
doi: 10.30479/jtpsol.2021.14654.1506

Derakhshan, A., Saeidi, M., and Beheshti, F. (2019). The interplay between Iranian
EFL teachers’ conceptions of intelligence, care, feedback, and students’ stroke.
IUP J. Engl. Stud. 14, 81-98.

Dewaele, J. M., and MacIntyre, P. D. (2014). The two faces of Janus? Anxiety and
enjoyment in the foreign language classroom. Stud. Sec. Lang. Learn. Teach. 4,
237-274. doi: 10.14746/ssl1t.2014.4.2.5

Dong, J. (2016). A dynamic systems theory approach to development of
listening strategy use and listening performance. System 63, 149-165.
doi: 10.1016/j.system.2016.10.004

Doérnyei, Z., Henry, A, and MacIntyre, P. D.
Dynamics  in  Language  Learning.  Bristol:
doi: 10.21832/9781783092574

Dou, Q., Li, G., and Tang, Y. (2021). Oral English development of EFL learners
from the perspective of complexity dynamic theory. Complexity 2021:9965139.
doi: 10.1155/2021/9965139

Fogal, G. G., and Verspoor, M. H. (2020). Complex Dynamic Systems Theory and
L2 Writing Development. Amsterdam: John Benjamins Publishing Company.
doi: 10.1075/111t.54

Fogel, A. (2006). Dynamic systems research on interindividual communication:
the transformation of meaning-making. J. Dev. Proces. 1, 7-30.

Hiver, P., and Al-Hoorie, A. H. (2020). Research Methods for Complexity Theory in
applied Linguistics. Bristol: Multilingual Matters. doi: 10.21832/9781788925754

Hiver, P., Al-Hoorie, A. H., and Evans, R. (2021). “Complex dynamic systems
theory in language learning: a systematic review of 25 years of research,” in
Paper presented at the American Association for Applied Linguistics (AAAL)
Virtual Conference.

Hiver, P, and Papi, M. (2019). “Complexity theory and L2 motivation,”
in The Palgrave Handbook of Motivation for Language Learning, eds M.
Lamb, K. Csizér, A. Henry and S. Ryan (Basingstoke: Palgrave), 117-137.
doi: 10.1007/978-3-030-28380-3_6

Larsen-Freeman, D. (1997). Chaos/complexity science and second language
acquisition. Appl. Linguist. 18, 141-165. doi: 10.1093/applin/18.2.141

Larsen-Freeman, D. (2010). “The dynamic co-adaptation of cognitive and
social views: a complexity theory perspective;” in Sociocognitive Perspectives
on Language Use and Language Learning, ed R. Bastone (Oxford: Oxford
University Press), 40-53.

Larsen-Freeman, D. (2017). “Complexity theory: the lessons continue;” in
Complexity Theory and Language Development: In Celebration of Diane

Motivational
Matters.

(2014).
Multilingual

Exploration and Practice of Implementation of Moral
Education in College English Follow-on Courses: A Case
Study of Exploring the Charm of Yellow River Civilization
(Grant No. HDXJJG2020-05).

Larsen-Freeman, eds L. Ortega and Z. Han (Amsterdam: John Benjamins),
11-50. doi: 10.1075/111t.48.02lar

Larsen-Freeman, D. (2019). On language learner agency:
dynamic systems theory perspective. Modern Lang. J.
doi: 10.1111/modl.12536

Larsen-Freeman, D., and Cameron, L.
and  applied  linguistics. ~ Modern
doi: 10.1111/j.1540-4781.2008.00793_5.x

Maclntyre, P. D., MacKay, E., Ross, J., and Abel, E. (2017). “The emerging need
for methodsappropriate to study dynamic systems,” in Complexity Theory and
Language Development: In Celebration of Diane Larsen-Freeman, eds L. Ortega
and Z. Han (Amsterdam: John Benjamins), 97-122. doi: 10.1075/111t.48.06mac

Maclntyre, P. D., Mercer, S., and Gregersen, T. (2020). “Reflections on researching
dynamics in language learning psychology,” in Complexity Perspectives on
Researching Language Learner and Teacher Psychology, eds R. J. Sampsonand
and R. S. Pinner (Bristol: Multilingual Matters), 15-34.

Mercer, S. (2011). The self as a complex dynamic system. Stud. Sec. Lang. Learn.
Teach. 1, 57-82. doi: 10.14746/ssl1t.2011.1.1.4

Mercer, S. (2016). “The context within me: L2 self as a complex dynamic
system,” in The Dynamic Interplay Between Context and the Languagelearner,
ed J. King (Basingstoke: Palgrave Macmillan), 11-28. doi: 10.1057/978113745
7134_2

Pishghadam, R., Derakhshan, A., Zhaleh, K., and Al-Obaydi, L. H. (2021). Students’
willingness to attend EFL classes with respect to teachers’ credibility, stroke, and
success: a cross-cultural study of Iranian and Iraqi students’ perceptions. Curr.
Psychol. 2021:1738. doi: 10.1007/s12144-021-01738-z

Syed, H., and Kuzborska, I. (2020). Dynamics of factors underlying willingness
to communicate in a second language. Lang. Learn. ]. 48, 481-500.
doi: 10.1080/09571736.2018.1435709

Ushioda, E. (2015). “Contexts and complex dynamic systems theory,
in Motivational Dynamics in Language Learning, eds Z. Doérnyei, P.
D. Maclntyre, and A. Henry (Bristol: Multilingual Matters), 47-54.
doi: 10.21832/9781783092574-008

Wang, Y., Derakhshan, A., and Zhang, L. J. (2021). Positive psychology in
second/foreign language learning and teaching research and practice: past,
current, and future directions. Front. Psychol.

Xie, F., and Derakhshan, A. (2021). A conceptual review of positive teacher
interpersonal communication behaviors in the instructional context. Front.
Psychol. 12:2623. doi: 10.3389/fpsyg.2021.708490

a complex
103, 61-79.

(2008).  Complex
Lang. J. 92,

systems
644-645.

Conflict of Interest: The author declares that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2021 Yang. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) and the
copyright owner(s) are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org

August 2021 | Volume 12 | Article 741045


https://doi.org/10.5296/ijele.v6i1.13163
https://doi.org/10.14746/ssllt.2020.10.1.2
https://doi.org/10.14746/ssllt.2018.8.1.7
https://doi.org/10.1017/S1366728906002732
https://doi.org/10.30479/jtpsol.2021.14654.1506
https://doi.org/10.14746/ssllt.2014.4.2.5
https://doi.org/10.1016/j.system.2016.10.004
https://doi.org/10.21832/9781783092574
https://doi.org/10.1155/2021/9965139
https://doi.org/10.1075/lllt.54
https://doi.org/10.21832/9781788925754
https://doi.org/10.1007/978-3-030-28380-3_6
https://doi.org/10.1093/applin/18.2.141
https://doi.org/10.1075/lllt.48.02lar
https://doi.org/10.1111/modl.12536
https://doi.org/10.1111/j.1540-4781.2008.00793_5.x
https://doi.org/10.1075/lllt.48.06mac
https://doi.org/10.14746/ssllt.2011.1.1.4
https://doi.org/10.1057/9781137457134_2
https://doi.org/10.1007/s12144-021-01738-z
https://doi.org/10.1080/09571736.2018.1435709
https://doi.org/10.21832/9781783092574-008
https://doi.org/10.3389/fpsyg.2021.708490
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

	Revisiting Research Methods in Language Learning Psychology From a Complexity Dynamic System Theory Perspective
	Introduction
	Background
	Complexity Dynamic System Theory (CDST)
	Characteristics of CDST
	The Nature of Research in CDST

	Researching LLP
	The Applications of CDST to LLP Research
	Implications and Future Directions
	Author Contributions
	Funding
	References


