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Abstract

Complex dynamic systems theory (CDST) offers a modern perspective of the 
language center (LC) as a system which affects and is affected by stakeholders and the 
environment, a process referred to as co-adaptation (Larsen-Freeman & Cameron, 
2008). This chapter examines co-adaptation occurring in and around a LC at a 
university in Japan as the center was rebuilt after a series of devastating earthquakes. 
Redesign was focused on forging and sustaining dynamic connections between 
interrelated systems including stakeholders, curricula, and social activity within and 
around the center. Administrators leveraged existing and developing technologies to 
both ensure and bolster the legitimacy of the center for all stakeholders. Building upon 
a brief overview of CDST and key tenets, examples illustrate how new and existing 
technologies were leveraged to simultaneously support classroom tasks, self-access 
learning, and professional learning communities. Special attention is given to the 
ongoing co-adaptation between technologies, tasks, the taught curriculum, learners, 
teachers, and the center itself during and following the redesign process. Influential 
over a greater timescale, the effects of these examples are also considered in the LC’s 
response to the COVID-19 pandemic. The chapter concludes by acknowledging 
anticipated challenges and suggesting that administrators prepare for them by 
considering LCs as complex systems.
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Modern language centers (LCs) have continued to demonstrate adaptability 
as directors and their colleagues work to meet the needs of new generations of 
language learners in an interdependent and interconnected world. As LCs have 
proliferated worldwide, they have evolved from equipment-focused language 
laboratories influenced by technocentric mentalities popular during the Cold 
War (Hagen, 2017) into social hubs that facilitate global communities of practice 
(Frances, 2018), collaborative learning environments (Castaldi & Markley, 
2018), and community development (Gossett, 2018). The present volume and its 
predecessors (Kronenberg, 2017b; Lavolette & Simon, 2018) provide evidence of 
a robust global community of LCs that routinely adapt to environmental changes, 
including and alongside the dizzying pace of technological advances in society.

Kronenberg (2017a) identified trends in modern language centers that 
involve continual evolution and adaptation, exemplified by the imagery provided 
by Brudermann, Grosbois, and Sarré (2017), who referred to their LC in France 
as “a constellation of interrelated components allowing for a flexible response to 
change” (p. 111). The change-oriented terminology employed by these and other 
authors (Jeanneau, 2017; Yaden & Evans, 2017) resonates with a burgeoning 
approach in applied linguistics: complex dynamic systems theory (CDST). In 
CDST, the world is perceived to consist of interrelated systems of varying degrees 
of complexity that are constantly changing and adapting to maintain relative 
stability. Society, communities, individual humans, language, traffic signals, and 
plant cells all function as interrelated systems in continuous motion. Over the 
last three decades, CDST has found growing application in the field of applied 
linguistics (see Hiver & Al-Hoorie, 2019; Larsen-Freeman & Cameron, 2008) and 
has more recently been used to describe both physical (Matthews, 2019) and social 
(Murray, 2017, 2018) dimensions of language learning spaces.

A CDST approach allows us to advance the metaphor of a LC as a technology-
enhanced physical and social hub that provides context for language development 
and to consider it as a dynamic system that influences both its internal components 
and interrelated systems. This is a valuable perspective for any LC director looking 
to validate the central and active role their LC plays in the development of its 
users and local environment, and this approach can be especially useful for LC 
stakeholders in largely monolinguistic regions where cultural chasms may 
undermine LC aims and objectives. In Japan, for instance, many university-based 
LCs are confronted with the challenge of supporting and engaging language 
development in a largely monolinguistic environment often characterized by 
high levels of demotivation (Kikuchi & Sakai, 2009; Nakata, 2006) and ambiguity 
regarding the purpose of language learning (McVeigh, 2002). Applying a CDST 
approach to LC design and redesign may in this and similar contexts help identify 
and substantiate the full extent of a LC’s influence on its users and environment. 

This chapter has two aims: 1) to illustrate the role and function of a LC as 
a complex dynamic system, and 2) to more practically illustrate how new and 
existing technologies were leveraged to adapt to drastic changes in one LC’s 
environment. Beginning with an overview of some of the essential tenets of CDST, 
the Sojo International Learning Center (SILC) in southern Japan is presented as a 
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complex dynamic system that, after a series of devastating earthquakes, was able to 
maintain dynamic stability through co-adaptation of its components. Specifically, 
the leveraging of two technologies is detailed: Moodle (a learning management 
system) and Microsoft Teams (a collaboration platform). By this chapter’s 
conclusion, wherein co-adaptation in response to the current global pandemic is 
considered, I hope that the reader will understand how a CDST approach might 
benefit the process of designing and redesigning a language center. 

1. The Role of Context in Complex Dynamic Systems

Larsen-Freeman and Cameron (2008) defined complex systems as having 
“different types of elements, usually in large numbers, which connect and interact 
in different and changing ways” (p. 26). These systems compose the physical world 
in which we live over a wide range of scales, from planetary orbits and global 
ecosystems to community organizations and individual organisms, all the way 
down to microscopic plant cells and chemical reactions. Systems can describe 
organic (e.g., animals), inorganic (e.g., computers), temporal (e.g., conversations), 
or abstract (e.g., cultures) organizations of components, which can be animate 
agents (e.g., humans) or inanimate elements (e.g., electrical circuitry). Language 
development—on scales ranging from the individual to society—is thus considered 
a complex dynamic system that is constantly evolving.

According to Larsen-Freeman and Cameron (2008), “a key feature of 
complexity theory is that context is seen as an intrinsic part of a system, not as a 
background against which action takes place” (p. 16). They assert that contextual 
factors influencing a system might be appropriately incorporated as part of 
the system itself, and “if we can find ways to work with complex systems in all 
their complexity, we may produce better (i.e. more accurate and more useful) 
descriptions and explanations” (p. 40). This approach has already begun to inform 
research on language learning spaces in Japan. In reviewing their own five-year 
ethnographic study of a LC in Okayama, Japan, Murray and Fujishima (2016) 
wrote of their gradual shift toward adopting a complexity perspective: “We now 
see places, including learning environments, as emergent phenomena, the product 
of something new – something greater than the sum of its parts” (p. 8). Emergent 
phenomena in CDST describe new patterns of stable behavior in systems resulting 
from self-organization, the characteristic ability of a system to stabilize itself owing 
to its own dynamic properties.

The SILC in Kumamoto, Japan, is one such system, open to influence from 
external systems, yet able to maintain dynamic stability through adaptation of its 
subsystems and components. In the SILC, students, staff, and faculty (agents) are 
continually entering and leaving the program, bringing and creating new needs 
and affordances as they interact with each other and other system components in a 
technology-enhanced learning environment. As agents exert influence on the SILC 
system and vice-versa, both change in a mutual process known as co-adaptation. 
Remembering this is important to keep from slipping into the notion that the SILC 
is unchanging—a fixed building or department that remains relatively unchanged 
and free from the influence of its stakeholders. The next section details the SILC 
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as it existed before the 2016 Kumamoto Earthquakes, providing a foundation for 
understanding how its components co-adapted in the face of extreme challenges.

2. The Sojo International Learning Center

The SILC was founded in 2005 at Sojo University, a private institution in 
southern Japan offering programs in fields of sciences, technology, engineering, 
and art. As a joint venture established with the External Language Consultancy 
Centre based at Kanda University of International Studies in Chiba, Japan, five 
mandates were adapted from an existing LC model to meet anticipated needs 
at Sojo University: 1) promote the use of English on a university-wide basis, 2) 
provide specialist teaching and advising expertise to students undertaking English 
proficiency courses, 3) promote a research-based curriculum of English proficiency 
courses and design and develop instructional materials for use in such courses, 4) 
promote the development of independent learning skills, and 5) provide research 
and professional development opportunities that will attract high caliber teachers 
to the center. As with many other university-housed language centers in Japan, 
the SILC was charged with providing communication-focused English language 
education to all first- and second-year students, regardless of their selected courses 
of study or their English language abilities or interests. 

In the SILC program, new students took four semesters of classroom 
instruction in semi-standardized courses titled English Communication (EC1 
through EC4). A communicative language teaching (CLT) approach was adopted to 
inform curriculum design and a variety of the center’s other operations, including 
social events hosted in the SILC and a range of student support services provided 
throughout the center. This approach, as reported by the SILC director (Rowberry, 
2010), was intended to promote the development of students’ interpersonal skills 
and active participation in communicative class activities. Technology-enhanced 
learning was also a focal point, and teachers were encouraged to create learning 
opportunities within a Moodle learning management system. In 2010, each of the 
six classrooms, called Blended Learning Spaces, was equipped with a class set of 
laptops (about 26), and in 2015 university administrators approved the purchasing 
of 150 tablet PCs, replacing the already ageing laptops.

In addition to adopting a CLT approach to course design, strong emphasis 
was placed on promoting and facilitating independent learning (Mandate 4). This 
was expected to “encourage students to become more autonomous learners in 
all aspects of university life” (Rowberry, 2010, p. 60), which would in turn help 
students transition into graduate and postgraduate studies and enhance their 
future employment prospects. A self-access learning center, called simply “the 
SALC,” was established within the SILC to help facilitate independent learning. 
It featured a wide range of language learning materials such as books, magazines, 
newspapers, CDs, DVDs, and computers, and a variety of resources including a 
staffed conversation lounge for naturalistic English discussions, skill-focused 
tutoring services with SILC faculty, and learning advisory services provided by 
trained learning advisors. Extracurricular events including parties, movie nights, 
and discussions were also scheduled to provide social contexts for English practice. 
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Self-access centers such as this have been on the rise in Japan, partly due 
to their ability to support the needs of language learners who have experienced 
language education in traditional, teacher-centered approaches (Thornton, 2016). 
One of about 51 registered self-access centers in the country (Japan Association for 
Self-Access Learning, 2020), the SALC at Sojo University was intended to help the 
SILC achieve all its mandates by acting as a resource not only for students enrolled 
in English courses, but also for students who had graduated from the SILC program 
and for other departments’ faculty and staff. To promote its usefulness to students, 
the SILC curriculum often contained units that featured materials and resources 
offered in the SALC. Moreover, additional course credit was offered to students 
who completed predesigned independent learning tasks called SALC Activities, 
which were provided in the SALC. All Sojo students, faculty, and staff were kept 
informed of new materials and resources, social events, and policy updates via a 
seasonal newsletter published by the SALC and distributed across campus.

SILC/SALC integration was also manifested in the diverse team that 
managed it, which included two full-time and one part-time staff members, 
three faculty members, and several students in part-time positions with a range 
of responsibilities including material management, student support, and event 
organization. To various degrees, this team was responsible for ensuring that the 
SALC provided English language learning resources for the entire university. The 
relationships between stakeholders within the SILC system are depicted in Figure 
1 with a concept map (for the construction and use of concept maps, see Novak 
& Cañas, 2006).

Figure 1
Concept Map of Agents in the SILC System

Architecturally speaking, the original three-storied SILC building held 
teacher offices and an open area for students to use freely (first floor), the SALC 
(second floor), and six classrooms, designated as blended learning spaces (one 
on the first floor, five on the third floor). All three floors of the building were 
occupied by the SILC, which contributed to a “home base” atmosphere. From the 
time it was established, the SILC had benefitted from a supportive administration 
and dedicated teachers who were committed to improving the SILC as a learning 
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environment. In its first decade of operation, the SILC had evolved from a 
burgeoning support center for language education to a central hub for language 
and social learning on campus. 

2.1 The 2016 Kumamoto Earthquakes: Change in an Open System
One condition of open systems is that they are subject to external influence, 

and in the case of the SILC this became hauntingly real between April 14 and 16, 
2016 when seven earthquakes registering in the 6–7 band of the shindo seismic scale 
struck Kumamoto City and threatened the stability of the entire area and all local 
complex systems. As described by the Japan Meterological Agency (2009), during 
earthquakes of this magnitude, “It is impossible to remain standing or move without 
crawling. People may be thrown through the air. … Wall tiles and windows are even 
more likely to break and fall. Reinforced concrete-block walls may collapse.” Over 
3,000 individual observations of related seismic activity (i.e., aftershocks) would be 
recorded within two weeks of the initial foreshock, a number that would rise to 4,298 
in the year that followed (Japan Meterological Agency, 2018). On their own, data 
are grossly insufficient in portraying the full effect of any disaster; however, they can 
serve to provide a measure of appreciation, as Table 1 aims to do. 

Table 1
2016 Kumamoto Earthquakes in Numbers

Deathsa 272

Related injuriesa 2,735

Fully destroyed, partially destroyed, and damaged dwellings 
(reported)a 198,202

Peak displaced personsb 47,800

Currently displaced persons (May 31, 2020)c 1,631

Estimated cost of damagesd
approx. JPY 3.8 
trillion (USD 35 

billion)

Although miniscule in comparison to the effect these earthquakes had on local 
systems both macro (local economy, transportation, etc.) and micro (individual 
lives), the effect of this disaster on the SILC system was dramatic. For safety reasons, 
Sojo University was forced to close its doors to students for a period of 32 days 
while the staff and administration worked fervently to salvage the semester and 
reestablish order among the turmoil. The SILC building was structurally assessed 
and condemned because the entire foundation had shifted enough to tilt the building 
off an even plane. Eager to maintain stability and characteristic of its commitment to 
the language program, the university administration quickly decided to rebuild the 
SILC, a process that would last two years. 

a Crisis Management and Disaster Prevention Section (2020) 
b Department of Health and Social Services (2020b) 
c Department of Health and Social Services (2020a) 
d Crisis Management and Disaster Prevention Section (2017)
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For many who had survived the brief but dangerous ordeal, this marked the 
beginning of a long period of tension and frustration. Interim teaching situations 
posed many challenges, for example, teaching separate classes in close proximity 
simultaneously in an open space of the main library, where noise levels often clashed 
with library policy. Others found themselves competing with jackhammers as broken 
tiles were stripped away from the facade of the building just outside the classroom wall. 
Outside class time, communication between teachers and SALC staff suffered because 
the SALC was now far removed from both teacher offices and most classrooms.

For two years, the SILC system persisted in a precarious state, as a large number 
of subsystems and agents grappled with fluctuating and often adverse environmental 
conditions. However, except for a month of suspended operations, overall patterns of 
behavior within the SILC system did not change drastically, despite significant changes 
within and around the system. In the next section, I return to CDST for explanations 
as to how dynamic stability was maintained.

2.2 Rebuilding: Maintaining Dynamic Stability Through Co-Adaptation
A new SILC building would be erected in 2018, but in the meantime, remnant 

components of the formerly localized and stable system were distributed across 
campus. Unused office space in an old building was repurposed as temporary teacher 
offices. Classes were held among four different buildings on campus, some of which 
completely lacked digital resources. An interim SALC was established on the first floor 
of the main library, far removed from the daily student traffic it had previously enjoyed. 
While most of the materials from the original SALC were salvaged and transferred 
to the temporary location, some were damaged or lost. Despite the apparent chaos, 
almost all of the services and resources available to students in the former SILC were 
roughly realized in new locations. But would preservation of resources be enough to 
keep the center alive?

Complex systems like the SILC will often self-organize as they become increasingly 
affected by certain configurations of external conditions, settling into a preferred mode 
of behavior called an “attractor state” (Thelen & Smith, 1994, p. 56). Adapting Thelen 
and Smith’s use of metaphor to illustrate this abstract construct, imagine that the entire 
SILC system could be measured by two observable components throughout a semester: 
class attendance trends and the number of language learning materials borrowed by 
students, whose possible values are depicted on a two-dimensional space in Figure 
2. In this simplified model, the SILC’s state space—all possible states of the system—
are contained within the shaded regions A through D (students cannot have negative 
attendance or borrow negative materials). Attractor state A, in which class attendance 
is high and many materials are borrowed, describes the SILC system operating in 
normal, “healthy” conditions that are indicative of the LC fulfilling its mandates. The 
system can remain stable despite variable fluctuations of the two components within 
this attractor state, thus it is said to possess dynamic stability. Should conditions cause 
the SILC system to shift to a new attractor state (B, C, or D), the LC would no longer 
be fulfilling all its mandates. If, for example, students were to go on strike and stop 
attending classes but continued to borrow learning materials, the system would shift 
to attractor state B and continue to function as an altered system. 
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Figure 2
Hypothetical State Space of the SILC System 

This simplified depiction of the SILC system’s possible attractor states illustrates 
the capacity for a system to move between all possible states in the state space based 
on the dynamic relationships it has with internal and external elements. As noted by 
Hensley (2010) “a complex adaptive system’s component subsystems will most often 
adapt to the change by entering a new attractor state while the overall system ecology 
remains relatively stable” (p. 86). In the case of the SILC, it is both interesting and 
insightful to consider that in all their terrible violence, the earthquakes did not cause 
the system to shift to an entirely new attractor state—students continued to attend 
and participate in classes, curricula groups continued to meet and develop new 
resources, the SALC staff continued to facilitate student access and use of materials, 
and the usual lineup of workshops and social events endured. Dynamic stability in 
complex systems is achieved in part through co-adaptation, and the SILC system 
had several contextual affordances—physical refuge space, sufficient time and 
human resources, and a supportive administration—which facilitated co-adaptation 
and dynamic stability within the system’s state space. 

After the earthquakes, co-adaptation occurred on different scales and among 
different system elements both within and around the SILC system. In one example, 
architects and contractors adapted their plans and timescales in relation to specific 
requests made by SILC faculty and staff members regarding the layout and features 
of the new building. Following the university administration’s willingness to take 
faculty opinions into consideration, the SALC staff also solicited opinions and ideas 
from students who were “heavy users” of the original SALC, hoping to recapture 
and bolster the community of learners that had been nurtured in the original design. 
Through processes like these, a new building began to take form that incorporated 
the needs and desires of multiple stakeholders. However, before this new SILC was 
constructed, faculty and staff needed to find ways to quickly adapt to their new 
environments. 
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3. Leveraging Technology

By investigating co-adaptation between technological affordances and agents 
operating within the SILC system around the 2016 earthquakes, we may begin 
to visualize a more robust model of how language centers and their stakeholders 
evolve in relation to each other. The following sections outline two such subsystems 
and how they co-adapted in a manner that helped maintain overall stability within 
the SILC system.

3.1 Moodle: Co-Adaptation via Existing Affordances
Although the learning management system Moodle had been used to support 

SILC curricula since 2005, the SALC staff had not used it for any purpose. Three key 
affordances provided by Moodle made it an attractive solution to new challenges 
resulting from the earthquakes. First, in the year before the earthquakes, an app 
version of Moodle (Moodle Mobile 2.0) was released and made certain curricular 
resources and activities more attractive and accessible. Students were now able 
to access content on their personal devices from any location, using a clean and 
intuitive user interface. Second, Moodle served as a platform for providing digital 
and interactive content that could be used to convey SALC-related information 
in more meaningful and memorable ways (see Section 3.1.1). Third, information 
regarding student activity could be automatically summarized and passed back to 
faculty and staff with the purpose of analyzing trends and refining content, rather 
than having to be managed manually by SALC staff. Building on these affordances, 
the SALC staff leveraged Moodle to maintain and strengthen ties between students, 
the SILC curriculum, and the SALC in its new environment. Three examples of 
Moodle-driven solutions illustrate how SILC subsystems co-adapted in a changing 
environment.

3.1.1 A Self-Guided SALC Tour
First, a self-guided tour of the new interim SALC space was developed to 

introduce students to the physical layout of the makeshift center. In the former 
building, the SALC team (learning advisors and SALC staff members) conducted 
introductory tours of the SALC during scheduled class times of the first-year 
curriculum to ensure that all students were properly introduced to the available 
resources. However, library noise policy and space limitations made these types 
of group tours impossible in the new location, and the SALC team reasoned that 
a self-guided tour conducted via a mobile device could be used to circumnavigate 
these challenges and increase student engagement in the tour itself. Assigned by 
SILC faculty as homework in English classes, the tour was completed at a time 
convenient to each individual student. 

The tour was relatively simple: Waypoints at key locations in the interim SALC 
were marked with easily identifiable signs that displayed important information 
about materials, services, and usage policies. Upon entering the interim SALC, 
students accessed an interactive lesson via their personal or borrowed mobile 
device and were then directed to these waypoints. The online tour activity displayed 
detail-oriented questions (e.g., “What can you do in the Conversation Lounge?”) 
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that prompted students to read the physical signs for specific information. 
Students received immediate feedback depending on the answers they selected 
or provided. By monitoring activity data in Moodle such as question statistics, 
student responses, and access time, the SALC team was able to make real-time 
changes to the tour activity itself and pass along pertinent information to faculty 
regarding individual students and class trends. In this manner, the SALC team was 
also able to rely on data reports to determine if certain information was unclear 
to students. For instance, a high percentage of incorrect answers reported on 
subsequent attempts (after an initial incorrect response) for one multiple-choice 
question led the SALC team to rewrite and publish a less confusing set of answers 
before most of the students started the tour (Kirchmeyer, 2017).

Taking a CDST perspective, this example is illustrative of co-adaptation between 
several SILC subsystems. Changes in the methods employed by the SALC team (i.e., 
development and implementation of the self-guided tour) affected the behavior 
of students (i.e., mimicking self-access behaviors in a self-guided tour), which in 
turn affected administrative decisions made by the SALC team as tour activity data 
became available (i.e., making waypoint information clearer in response to a high 
proportion of incorrect answers). It should be noted that this is a simplification of 
complex dynamic relations, and these systems were also open to external influence 
as they adapted. For example, university scheduling affected students’ ability to 
access the interim SALC, while software updates to students’ mobile devices affected 
the tour user interface. Openness to external influence is a key feature of complex 
systems and contributes to the nonlinearity of change (Juarrero, 1999). 

3.1.2 SALC Activities
In a second example of co-adaptation via Moodle, the SALC team digitally 

reproduced paper-based independent learning activities, called SALC Activities, in 
the same Moodle course that students used to access the tour. These short activities 
served to simultaneously introduce students to concepts of self-directed learning 
(e.g., goal setting and reflection) and facilitate awareness of SALC resources. They 
were available to all students, though they were incentivized for students enrolled 
in English classes with credit toward their class grades. In the original building, the 
former SALC was conveniently located on the floor directly below most classrooms, 
and students often completed these activities immediately before or after class. 
When the SALC was moved to its interim location in the main library, the SALC 
team anticipated that student use of the SALC would decrease, and efforts were 
particularly focused on providing first-year students with adequate experience 
with the interim SALC and its affordances. Reproduced digitally on Moodle, SALC 
Activities became accessible anywhere, allowing teachers to easily introduce and 
demonstrate them in classrooms across campus. In addition, integrating multimedia 
allowed students to visualize physical resources and preview activity tasks prior to 
visiting the interim SALC. 

Co-adaptation between systems occurred over time as students interacted with 
the online SALC Activities. The provision of new (digital) means affected the ways in 
which students engaged in SALC Activities, and new capabilities affected the types 
of tasks the SALC team was able to create. The SALC team had reasoned that digital 
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formats would allow for more appealing and effective means to present information 
within SALC Activities. However, student survey data collected at the end of the 
semester indicated a lingering preference for paper-based activities, which shaped 
future iterations. According to one administrative report, “students quickly learned 
how to do the activities using the app and according to the student feedback survey 
about 70% found the app convenient to use. However, 40% disagreed that ‘doing 
activities on screen is better than paper’” (Rowberry & Horai, 2017, p. 19). The SALC 
team responded to these data by designing and offering hybrid SALC Activities that 
allowed students to complete tasks on paper, but still collected and reported data via 
Moodle. Whereas student behavior indirectly instigated change in the tour activity, 
this example illustrates how students were more actively involved in shaping their 
learning environment. 

3.1.3 The SALC Series
Finally, a third example describes a program that was initiated with the intention 

of opening more pathways to autonomous learning behaviors by bolstering the 
relationship that existed between the SILC curriculum and SALC resources. Called 
The SALC Series, Moodle-based learning modules (episodes) were designed to 
present a sequence of independent and social learning tasks that were completed 
by students during class sessions. In each episode, students considered strategies for 
independent learning and were presented with information about relevant SALC 
resources. In contrast to the SALC Activities, which were presented as optional 
extensions to be attempted in students’ free time, these episodes were integrated as 
part of the standard curriculum. Development of the SALC Series can be viewed as 
a product of co-adaptation: Over time, the continually changing nature of elements 
within the SILC system affected those very same elements and produced an entirely 
new subsystem, that is, the SALC Series. In the second semester after the new SILC 
building opened, during which the SALC Series was first implemented, the SALC 
saw both a 120% increase in foot traffic within the SALC and a 100% increase in the 
number of students using SALC services (Kirchmeyer, 2019). 

Leveraging the Moodle learning management system to maintain stability was 
an adaptive behavior that resulted in other interconnected systems making their own 
adjustments. The three examples in this section illustrate a dynamic relationship 
between agents operating in the SILC system and how existing technology was used 
as an affordance of the system to ensure its own dynamic stability. The next section 
describes new patterns of behavior emerging among system agents as a result of new 
technological affordances being introduced to the system.

3.2 Microsoft Teams: Co-Adaptation Through New Affordances
While the SALC team was finding ways to maintain stability using Moodle, 

SILC faculty were also discovering new ways to communicate and collaborate 
effectively. Before the earthquakes, proximity allowed SILC faculty and SALC 
staff members to easily communicate face-to-face, and digital methods of 
communication included telephone, email, and instant messaging via services such 
as LINE and Facebook Messenger. Collaborative materials development for SILC 
curricula was supported through a local area network that housed public, private, 
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and shared-access folders. Prior to the earthquakes, the university had invested 
in a license for Microsoft Office 365 that provided faculty, staff, and students with 
access to productivity software including Outlook, OneDrive, Word, PowerPoint, 
SharePoint, and more. It was through this license that the SILC faculty were able 
to use Teams when it was released in 2017.

Microsoft Teams is a communication and collaboration platform that allows 
users to organize chats, video meetings, and file storage according to the needs of 
a group. Individual users may belong to multiple groups (called teams) in which 
virtual spaces (called channels) can be created to compartmentalize communication 
and collaboration. The desktop user interface is shown in Figure 3. In this window, 
the user’s team memberships are listed on the left, and a dropdown list of channels 
is displayed directly beneath the currently open “SILC Tech Team.” The majority 
of screen space in this example is dedicated to instant messaging between team 
members in a channel regarding classroom projectors (labeled “Posts” above the 
discussion). The view can be quickly switched to display a shared file storage space 
(labeled “Files”) or a collaborative notebook (labeled “Notes”) on the same topic. 

Figure 3 
Desktop User Interface of Microsoft Teams

Microsoft Teams was introduced to the SILC by a small group of faculty who 
had been exploring new affordances in Office 365 immediately following the 
earthquakes. As the potential for its use to help maintain clear communication 
and collaboration between colleagues across campus became evident, it was 
adopted by more faculty and staff members until its use became ubiquitous in 
the SILC. The successful uptake of Teams was due in part to several affordances it 
provided, including integration with other Microsoft Office programs. The most 
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impactful affordance was users’ ability to compartmentalize topics into channels 
that allow working groups to maintain focused discussions asynchronously. This 
was particularly useful, for instance, to the eight faculty members who composed 
the first-year curriculum group who, just before the earthquakes, had begun the 
process of overhauling their courses English Communication 1 and 2. Within 
these teams (“EC1” and “EC2” in Figure 3), channels were created for different 
features of the courses that required collaborative revisions such as lesson plans, 
activity materials, vocabulary sets, and assessments. Rather than using multiple 
email threads or scheduling frequent face-to-face meetings, this group was able 
to adapt their communication and collaboration methods for a more efficient 
workflow, which allowed the group to create new course material at a much faster 
rate. Microsoft Teams was not only used to revamp the curriculum. As represented 
in the “Teams” column in Figure 3, teams and channels were created and deleted 
as needs arose and dissipated in areas of student services (SALC, Student 
Support Team), professional development (SILC Professional Development), and 
administration (SILC Teachers, SILC Tech Team). In fact, Teams was so influential 
in changing the way the faculty and staff communicated that it was acknowledged 
in research conducted on communities of practice within the SILC as a positive 
influence on “coordination and synergy” among members of a group (Barington 
& Xethakis, 2018).

The adoption of Microsoft Teams as a new method of communication 
within the SILC illustrates certain features of complex dynamic systems. First, 
the transition into Teams was demonstrative of self-organization, as the system 
of communication between the SILC faculty and SALC staff shifted into a new 
pattern of stable behavior due to elements within the system, not outside it. Both 
the earthquakes and the public release of Teams certainly played influential roles, 
but the faculty and staff orchestrated the transition from trial to full adoption. 
Second, new patterns of behavior emerged from this self-organization and resulted 
in something qualitatively different than what previously existed. For example, the 
group of tech-savvy faculty members who serves as unofficial tech support for the 
SILC was only formed during the transition into Teams and did not previously 
exist as a cohesive group. In a process called reciprocal causality, formation of the 
group within Teams affected the system in different directions. Tech problems 
could be reported and addressed more efficiently and publicly, and the SILC Tech 
Team was shaped into channels based on faculty reporting trends. Other language 
centers have taken deliberate steps to facilitate communities of practice (Scott & 
Hughes, 2017), and this CDST-based example illustrates an alternative, organic 
assemblage of individuals.

Communication and collaboration between the SILC faculty and SALC 
staff co-adapted with the affordances provided by Microsoft Teams, leading to an 
emergence of new patterns of behavior. These changes were non-linear in that 
faculty began using Teams in response to physical dispersion, but the result changed 
the way the department communicated and continued to shape communications 
once everybody was back in the same building. The emergence and organization 
of new teams, projects, workflows, and communicative behaviors within the SILC 
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that resulted in part from the uptake of new and existing technology fits the model 
of emergent systems and co-adaptation. As an illustration of how these examples 
of co-adaptation have played out over time, the next section provides an extended 
timescale and considers system responses to a new, global crisis. 

4. Dynamic Stability in a New Crisis: COVID-19

Shortly after the first draft of this chapter was submitted for review, news 
reports began surfacing of a highly contagious novel coronavirus that had been 
identified in China. Japan’s first confirmed case of COVID-19 was reported on 
January 16, 2020 (World Health Organization, 2020), and three months later, 
prime minister Shinzo Abe declared a country-wide state of emergency (“Japan 
to Declare,” 2020). Prior to the prime minister’s announcement, administrators at 
Sojo University once again made the decision to close, restricting student access 
to campus and rolling back the start of the new academic year, which had been 
scheduled, as usual, for early April. Eager to begin providing classes and services 
for students—many of whom had already moved to Kumamoto from their 
hometowns—but leery of the consequences of opening too soon, the university 
administration subsequently released a series of weekly announcements of 
tentative start dates and lesson delivery methods. Ultimately, classes in the SILC 
began fully online on May 11, 2020, and the SILC building finally opened for 
blended online and socially distanced face-to-face classes on June 8. 

The challenges posed by this new crisis have been quite different from those 
encountered after the 2016 Kumamoto Earthquakes. Physical elements of the SILC 
system have been relatively unaffected by COVID-19, though access restrictions 
and social distancing measures have reduced student use of classrooms and 
language learning materials. Using the metaphor in Figure 2, it could be said 
that the SILC has recently shifted to attractor state (D); attendance rates in a mix 
of face-to-face and online English classes have remained high, but borrowing 
trends have dropped significantly due to access restrictions placed on the SALC. 
Students, staff, and faculty have had to cope with many personal and professional 
challenges. Technological affordances within the SILC system, particularly Moodle 
and Teams, have proven invaluable in the current response to change. As such, 
they are briefly expanded upon in this section to demonstrate dynamic stability 
over time and the outward influence the SILC has had on interrelated systems. 

When Sojo University, like many others, finally made the decision to offer 
online classes, SILC faculty were burdened with the task of creating an entirely 
new curriculum in a few short weeks. Due to the same affordances discussed in 
this chapter, Moodle and Teams once again played important roles in helping 
the system maintain stability. Because faculty and staff experience with Moodle 
and Teams had grown significantly in response to the earthquakes, use of these 
elements in response to lockdown measures occurred naturally. Moreover, as 
faculty and staff competence with these tools grew, the SILC’s ability to achieve 
dynamic stability also improved. For instance, the SILC faculty and SALC staff 
used video conferencing in Teams to communicate and collaborate while certain 
members were under quarantine. Curriculum teams, intermittently required to 
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work from home, were able to collaborate on content creation via Teams and 
Moodle and were thus able to create an extensive online learning program in a 
matter of weeks. 

Although this chapter has primarily focused on co-adaptation of elements 
within the SILC system in response to the 2016 earthquakes, extending the 
analysis to include system responses to COVID-19 helps illustrate how long-term 
effects of co-adaptation within the system have in part affected the relationships it 
has with external interrelated systems (i.e., the organizational faculty in which the 
SILC is situated and the university at large). When administrative working groups 
gathered at Sojo University to consider their collective response to COVID-19, 
a different learning management system (WebClass) emerged as the preferred 
choice for most departments. The SILC, however, was allowed to continue using 
Moodle, due in part to its proven success, extensive integration with the English 
curriculum, and student and faculty familiarity and competency with the platform. 
In this case, the demonstrable stability of the SILC system itself guarded against 
further change caused by external influences. 

5. Looking Ahead

The major claim of this chapter, based on the complexity perspective of the 
SILC as a complex dynamic system, is that language centers can remain stable 
despite the introduction of chaotic influences. If the SILC were simply a physical 
hub within which language development occurred, the destruction of the original 
building would have certainly meant the end of the center’s existence, at least until 
a new space was constructed. When viewed as a system, however, we can point 
to the adaptability of system components as contributors to the center’s overall 
stability. In the SILC, technologies new and old were leveraged to allow various 
components to co-adapt. Specifically, an online learning management system was 
adapted to suit new learning environments, which changed behaviors of students, 
and new forms of communication were adopted, which formed new organizational 
networks and behavior among faculty. 

While this chapter has highlighted relatively successful initiatives, we must 
also acknowledge anticipated challenges and inevitable changes to current 
systems. Difficult as it is to make predictions about the future of complex systems 
and nonlinear relationships, CDST would be an insufficient approach if it could 
not help us prepare for the future. For the SILC, two immediate challenges are 
anticipated. First, the devices used in the SILC are currently approaching their 
seventh year of service and are showing signs of aging. Students commonly 
experience technical failures during lessons, and this often causes frustrations 
that interrupt learning. Although students are now required to provide their own 
devices for face-to-face lessons, many personal devices do not have the adequate 
processing power and memory to handle digitally-supplemented lesson activities. 
As mentioned in Section 3.2, there is no dedicated technical support position 
in the SILC, and all technical issues are handled by a team of volunteers with 
varying areas and levels of expertise. The absence of a certified professional with 
explicit tech-support responsibilities is an issue that can potentially influence the 
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LC system at every level, so the lack of dedicated tech support and the aging of 
equipment should be considered when investing in new hardware. However, these 
challenges can be mitigated with focused working groups, as demonstrated in the 
SILC.

Another important consideration is more humancentric and concerns the 
competence and willingness of SILC stakeholders to use technology appropriately. 
Generally, faculty and staff have embraced the initiatives detailed in this chapter, 
but individuals will not always be equally eager to learn and adopt new systems. If 
the current culture of continuous professional development and adaptability can 
be maintained as the SILC system progresses into a state of relative stability, then 
new technological affordances may be more easily introduced and appropriately 
used. However, if development stagnates and SILC professionals do not continue 
to develop as users and managers of these technologies, the co-adaptative 
relationships between faculty, staff, and students will become unbalanced. Care 
should be taken in any LC to nurture a culture of continual development to avoid 
this.

In sum, language centers can and should be considered as complex dynamic 
systems that shape and are shaped by agents and elements operating within the 
system and by external, interrelated complex systems. Progressive views have 
allowed us to move away from tech-focused labs and into social-oriented hubs, 
and this approach can provide directors with a more nuanced perspective of 
how different components may affect each other and the system as a whole. As 
individuals and institutions worldwide have relied on technological solutions to 
adapt to the COVID-19 crisis, administrators may be able to actively facilitate 
dynamic stability in their LCs by investing in flexible resources that allow faculty 
and staff to co-adapt to unforeseen circumstances. The future may be uncertain, 
but if we can identify and support those processes that allow us to adapt, we can 
better ensure the dynamic stability of our LCs. 
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