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Abstract

The COVID-19 pandemic highlighted how
education can be disrupted at scale, requiring
adaptability to changing circumstances. Whether
disruptions are caused by natural disasters, civil
unrest, or other events, educators and educational
leaders globally must make decisions about
instructional continuity during emergency or crisis
situations (ECS). This context presents factors that
might be irrelevant or are dependable assumptions
in typical design and planning contexts, but not
within an ECS. Responsiveness to and planning
for ECSs requires specific attention to contextual
knowledge and analysis in any instructional design
and institutional or organizational context.
However, context and contextual analysis in
instructional design and technology requires
expanded treatment and scholarship. To date,
operational definitions of context and contextual
analysis presume stability in the learning
ecosystem and do not address important elements
that need to be considered in ECS circumstances.
The lack of guidance regarding context analysis in
ECSs is a critical gap. For example, failures to
adequately and quickly analyze contextual details
led to a mass rush to online delivery of “emergency
remote teaching” (ERT) (Hodges et al., 2020) as a
solution to ECSs during the COVID-19 pandemic,
even when online delivery was not the optimal
solution. In this paper, we explore the construct of
context alongside design and planning frameworks
and analysis practices in light of ECSs to elaborate
on considerations such as available infrastructure,
stakeholder access, and impacts on infrastructure
due to the ECS. Viewing context through the lens
of ECSs, in turn, provides an opportunity to re-
examine the construct of context and propose an
expansion of definitions and practices.
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Emergencies and Disruptions as Critical Context

Emergency as Context: Framing the Problem and Need

The abrupt shift to online learning during the COVID-19 pandemic highlighted the importance of
considering context during technological, pedagogical, and organizational decision-making in
response to a disruptive crisis or emergency. When faced with the need to change instructional
modality quickly, many schools, universities, adult learning programs, government, and
corporate training initiatives worldwide chose online learning platforms and technologies to
provide instructional continuity during a time of disruption. However, those tools rely on a
specific technological infrastructure (e.g., broadband internet) that many learners did not have
available from their home environments. The disconnect between actual infrastructure and
technological and pedagogical choices created, or exacerbated, significant chasms between
who could continue to access education or training and who could not.

Although the COVID-19 pandemic was a globally shared disruption, interruptions to education
and training and related infrastructure are not unique to the pandemic. Educational disruptions
have occurred for many reasons over the years and will continue to occur. The increasing
frequency of various, sometimes overlapping, types of disruptions has recently been named
“polycrises” as a distinct phenomenon (Robert et al., 2025, p. 6). Natural disasters (e.g.,
earthquakes, wildfires, or hurricanes), civil unrest, disease outbreaks, and other disruptions
mean that educators and educational leaders around the globe must regularly take an
emergency or crisis situation (ECS) into account. Climate change—and the geopolitical ripple
effects from its impacts—likely means we will see increasing disruptions, such as the
displacement of Canadians due to widespread wildfires (Austen & Isai, 2023) and the unfolding
climate crisis in Bangladesh despite the country's efforts to innovate and mitigate in response
(World Bank, 2022). The University of California, Los Angeles (UCLA) recently had to move all
classes online as wildfires affected large areas of their community for an extended period
(UCLA, 2025). War, civil conflict, and social unrest also continue to disrupt education for millions
of children, college students, and adult learners in places such as Ukraine, Gaza, South Sudan,
and Syria. UNESCO'’s project on education in emergencies estimated that, as of the end of
2023, 127 million children were out of school because of crises in their countries (UNESCO,
n.d.). Addressing educational needs in crisis or emergency contexts is a global priority under
UNESCQO’s Sustainable Development Goal 4 (SDG4), Quality Education.

Educational infrastructure itself often becomes a target during conflicts. The Global Coalition to
Protect Education from Attack (GCPEA) estimates that in 2020 and 2021, there were “over
5,000 reported attacks on education and cases of military use of schools and universities,”
which directly impacted over 9,000 students and educators who were abducted, arrested,
injured or killed (GCPEA, 2022, p. 11), figures that were up from or consistent with numbers
from earlier years. In the GCPEA report, the month of May 2021 puts the intentional disruption
of education into stark relief. In that one month alone, there was an attack on a girls’ school in
Kabul, Afghanistan that killed or injured over 320 people, most of whom were school girls; an
armed group abducted teachers and staff in Cameroon; two schools were bombed in Myanmar;
security forces opened fire on protestors in a school in Colombia; an armed group raided
schools in Mali; and a school in Yemen was bombed, killing four children.

Whether disruptions are caused by natural disasters, civil unrest, or other events, educators and
educational leaders globally regularly face decisions on how to ensure instructional continuity in
the context of disruptions. Disrupted contexts present factors that might not be relevant in other
situations or that could serve as dependable assumptions in different scenarios, but not within
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an ECS. The lack of guidance regarding context analysis in ECSs is a critical gap in the
literature. For example, failures to adequately and quickly analyze contextual details led to a
mass rush to online delivery of emergency remote teaching (ERT) as a solution to ECS during
the COVID-19 pandemic (Hodges et al., 2020), even in contexts where online delivery was not
the optimal solution. The need to more strategically consider the role of online and blended
technologies and pedagogies has long been noted (e.g., Mackey et al., 2012). Yet, the attention
to this remains extremely sparse. In this paper, we seek to expand the operational definition of
context and the method of context analysis standard in many instructional design and
technology (IDT) models to include meso, macro, and micro contexts, such as available
infrastructure, stakeholder access, and impacts on infrastructure due to ECS. We suggest ways
in which an ECS as context influences technology, pedagogy, and other systemic
considerations with implications for practice, planning prior to a disruption, and future research.
First, we differentiate the concepts of ERT and education in emergencies (EiE) and then expand
the concept of context with macro, meso, and micro levels. Finally, we introduce CATES, the
Contextual Analysis Tool for Emergency Situations, as a framework for systematic contextual
analysis.

Emergency Remote Teaching and Education in Emergencies

Varying situations highlight the need to understand emergencies and crises as related but
distinct sets of circumstances. Hodges and colleagues (2020, 2021) defined ERT as having a
temporal nature that suggests the disruption conditions are not likely to last for a prolonged
period or become a new permanent state. This differs from prolonged disruptions that lead to
displacement and/or destruction of infrastructure, which significantly extend the time for any
returns or permanently alter available education infrastructure and options. The concepts of
ERT and EiE both pertain to providing educational opportunities during times of disruption or
crisis. However, key differences exist in the nature and goals of these concepts. Emergency
remote teaching refers to the temporary shift of teaching and learning activities from a traditional
face-to-face classroom setting to a remote online environment in response to an unforeseen
event or emergency situation, such as the COVID-19 pandemic (Hodges et al., 2020, 2021).
During ERT, teachers and students are forced to quickly adapt to new modes of instruction that
may not have been previously anticipated or planned. The main goal of ERT is to maintain
continuity in education during a crisis and ensure that students have access to learning
opportunities despite the disruption. The shift to ERT is meant to be temporary, though the
length of time is dependent on the nature of the situation forcing the shift.

On the other hand, EiE is a broader concept that encompasses educational interventions and
support provided during humanitarian crises or emergencies, such as natural disasters, conflict,
or displacement. EiE often involves the coordination of various stakeholders, including
governmental and non-governmental organizations (NGOs), to ensure a comprehensive and
effective response. Akkari and Radhouane (2023) explained that EiE as a field emerged to
ensure educational rights and meet educational needs of people affected by disasters, through
processes that assert their dignity. They noted that EiE goes beyond just transmitting
knowledge to also provide for physical, psychosocial, and intellectual welfare. They also
underscore a particular difficulty with the terminology, as education in emergencies implies a
temporary condition, whereas crises that cause displacement can endure over long periods of
time.
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Overall, both ERT and EiE involve providing educational opportunities during times of disruption
or crisis. However, ERT is conceived as a more short-term, tactical, and ad-hoc response to a
specific event or situation focusing on continuity of instruction, while EiE is a broader, long-term
operational and strategic approach to addressing the educational needs of individuals affected
by crises, providing holistic support to learners, including psychosocial support, protection, and
community engagement. Both circumstances also begin to suggest differing approaches to IDT
decisions in ECSs that may vary depending upon the degree of disruption.

Expanding Context and Context Analysis

Despite being a widespread phenomenon that repeatedly occurs in one form or another,
educational disruption receives little to no treatment in educational technology design and
decision making. Deeply implicit assumptions about contextual stability and continuity reveal a
great deal about the cultural context and privilege in which most if not all educational technology
models and frameworks have been developed. Conversely, literature on EiE — such as case
studies developed by UNESCO and partnering agencies (e.g., Al-Samarai, 2021; Mwaniki,
2021; Pinna, 2021; Robiati, 2021; Sparkes, 2021; and Szucs, 2021)—provides rich examples of
what different countries have done in their circumstances, but insights from cross-case analysis
have yet to inform an educational technology decision-making framework or model that can
serve as guidance for decision makers in their processes of technology selection and use for
educational continuity during disruptions or for policy makers seeking to resource possible
solutions.

Shortcomings in Current Approaches to Context

Context has long been present in many other instructional design and educational technology
models. Contextual analysis is included in many models as part of the ID process and is
defined, for example, by Morrison et al. (2013) as “a collection of factors that can inhibit or
facilitate instruction and learning” (p. 61). Often this results in context being defined as the
context in which any learning will be applied or practiced—an accurate but also limited definition
of context. In their seminal exploration of the role of context in the instructional design (ID)
process, Tessmer and Richey (1997) defined context as “a multilevel body of factors in which
learning and performance are embedded” (p. 87). They specified three levels of context, which
have become the de facto operational definition of context informing contextual analysis in the
field: orienting context (what context do learners bring to the instruction), instructional context
(where does the instruction take place), and transfer context (what is the context like in which
learners will be applying their learning) (Morrison et al., 2013; Tessmer & Richey, 1997).

While contextual analysis is featured as a standard activity within popular ID texts, there is no
attention to variations in actual practice that require different considerations, such as ECS
circumstances. In one example of shortcomings in educational technology models and
frameworks, the Technological Pedagogical Content Knowledge (TPACK) framework, initially
proposed by Mishra and Koehler (2006), emerged as a seminal educational model in the early
2000s that has influenced teacher preparation and school planning. TPACK was developed to
describe the types of knowledge required for effective integration of technology into teaching
practices. Building upon Shulman's (1987) Pedagogical Content Knowledge construct, the
TPACK framework underscores the interplay between content knowledge, pedagogical
knowledge, and technological knowledge, emphasizing the synergistic blend of these three
domains as a requirement for successful technology integration in educational contexts.
Contextual knowledge was recently added to TPACK and has been identified as an important
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element in the framework (Mishra, 2019). While Mishra’s (2019) editorial on context in TPACK
has been cited over 400 times according to Google Scholar, only six articles and two
conference proceedings focus primarily on context. The remainder mostly make mention of the
addition of context to the TPACK model. Of those six, four (Foulger et al., 2021; Gozali &
Cahyono, 2022; Kulaksiz & Karaca, 2023; Ortega-Sanchez, 2023) interpreted context narrowly
as immediate contextual factors such as teacher belief, administrative support, professional
development, student influence, and teacher self-efficacy. The other two (Ali & Hawk, 2023;
Fawns, 2022) defined context more broadly, exploring learners’ cultural knowledge as context
and how the socio-culture context and technology are entangled, respectively.

The instructional context in particular, as defined by Tessmer and Richey (1997), is highly
responsive to the surrounding infrastructure and environment, and that relationship is magnified
during ECS. Under normal circumstances, the instructional context is usually pre-defined or so
clearly established as to function as an implicit assumption. The instructional context is typically
limited to the scope of a classroom or school building or training facility. However, those rooms,
buildings, and facilities are situated within a larger social context that heavily influences the
infrastructure and affordances, even during stable circumstances. In emergency and crisis
situations, the instructional context changes dramatically and assumptions about what students
will have access to shifts accordingly. These shifts also force an expansion of the definition,
analysis, and design of context.

If physical infrastructure is inaccessible or shutdown, then the instructional context is shaped
greatly by the available information communication technology infrastructure—radio, television,
phone, wireless and mobile, and internet. In the case of Ukraine, UNESCO cites statistics from
saveschools.in.ua, which claims that 400 educational institutions have been completely
destroyed since the start of the Russian attacks, and another 4,358 educational institutions have
been damaged. In an effort to provide educational continuity, UNESCO, the Ministry of
Education and Science of Ukraine, and Google partnered to provide 50,000 Chromebooks and
implement online and distance teaching across the country (UNESCO, 2023). However, that
reliance on online and distance teaching is only as reliable as the available internet and mobile
infrastructure. If that infrastructure is disrupted or spotty to begin with, then other solutions must
be considered.

Designing instruction in the context of disruptions must consider what is available within a
specific community. If any layers of infrastructure are impaired by the ECS, then the
instructional context becomes further disrupted and constrained by the infrastructure. And, in
extreme situations that lead to displacement of people and entire communities, educational
options come to rely either on the infrastructure of an entirely different locale or that which could
be deployed by other governments or international agencies such as UNESCO and partnering
non-governmental organizations (NGOSs).

Models for educational technology that assume social stability—and therefore infrastructural
stability and stability of instructional context—provide little to no guidance for decision makers
navigating emergency and crisis contexts. As we have seen, there is a high degree of disruption
to education globally and on-going, perhaps even increasing, potential for disruption to
education due to civil conflict or unrest, wars, climate change, and naturally occurring disasters.
Instructional technology frameworks need to evolve to articulate variations in the technology
decision making process that provide more support for these circumstances to inform policies,
decision making, and investments.
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Viewing context through the lens of ECSs also highlights missing levels in the original structure
provided by Tessmer and Richey (1997) that is pervasively used today. Specifically, context as
defined by Tessmer and Richey appears to be limited to micro-level context and does not
prompt designers or planners to consider meso- and macro-level contexts in a more systematic
manner. Drawing on systems theory, we propose an expansion of the construct of context using
ECSs to highlight missing considerations that should inform planning.

Dimensions of Context Relevant to Emergency or Crisis Situations

To aid in expanding contextual analysis, we have identified considerations that are specific to
ECSs that can be used to inform development of items for further research on IDT practices and
also inform on-the-ground technology selection and use or disruption planning. Specifically,
considering context through the lens of ECSs places additional emphasis on awareness of
community and individual infrastructure and instructional delivery modes, and these can vary
depending upon the degree of disruption. In this section, we cover community and individual
infrastructure as context, implications for instructional delivery modes, and considerations
depending upon the degree of disruption.

To help organize and theorize context in a way that can be helpful during ECS, we draw upon
principles from systems theory, a primary underlying theoretical foundation upon which
instructional design models and processes are based (Richey et al., 2011). Systems theory
posits that learning occurs within a system comprised of a wide array of variables which interact
and influence the effectiveness of the learning experience. These factors are present within
systems proximal to the learner and at systems operating at multiple levels beyond. Drawing
from biological systems theory focused on exploring natural phenomenon holistically rather than
variables in isolation, Banathy (1987) initially conceptualized the application of systems theory
for the design of instructional solutions, proposing the following perspectives to guide
development efforts:

1. The recognition of a hierarchy of systems in which instructional systems are
embedded and a hierarchy of system levels in relation to which instruction is to be
designed;

2. A recognition that the learning-experience level is the primary (system) level around
which instruction should be organized;

3. A recognition that numerous societal systems are relevant to education and include
resources and opportunities, arrangements and situations embedded in those
systems that can be employed in designing instructional systems; and

4. A recognition of instructional systems as and design as a process of dynamic
“systemic” inquiry, rather than “systematic” engineering (p. 86).

In her exploration of the role of systems in the design of learning solutions, Stefaniak (2018)
emphasized the essential holistic nature of a systems approach to ensure the likelihood of
successful learning and performance, highlighting the need for awareness of contextual
elements “not only the specific instructional design tasks that learners are currently completing,
but also various layers of the organization including the people, politics, organizational culture,
and resources”( p. 347). Comprehensive systemic analyses are especially relevant to ECS
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situations, as the array of factors impacting educational continuity are dynamic and often distinct
from known routines, conditions, and resources.

The application of systems theory to the analysis of context not only supports effective
instructional design decision making but also aligns ideally with considerations of context in
Morrison et al., TPACK and other existing frameworks or models for IDT. Porras-Hernandez and
Salinas-Amescua (2013), drawing heavily upon Bronfenbrenner’s (1977, 1981) ecological
systems theory, detailed a framework for contextual considerations related to TPACK which
highlighted the importance of analysis at the micro, meso, and macro levels. They defined the
micro level as contextual elements within an individual classroom which may include, “available
resources for learning activities, norms, and policies, as well as the expectations, beliefs,
preferences, and goals of teachers and students as they interact” (p. 230). They defined the
meso level as referring to the broader context of the school or community in which the
educational activities are situated, embedded in the various features of these settings, such as
administrative and/or parental support and advocacy for technology integration, for example.
Finally, they defined the macro level as focusing on societal factors, such as “social, political,
technological, and economic conditions” (p. 228), such as government-mandated professional
development for online teaching or budgetary support to address issues of digital divide. Here,
we are adapting systems concepts of macro, meso, and micro more broadly as a structured
expansion of how context is defined and how context analysis is conducted. Table 1
summarizes how we are operationalizing definitions of macro, meso, and micro contexts,
incorporating considerations relevant to ECS and differing instructional modalities.

Table 1

Macro, Meso, and Micro Contexts

Macro context Societal and community contexts and infrastructure including physical
infrastructure, communications and technology infrastructure (e.g.,
internet, mobile, television, radio, etc.), policies, and standards

Meso context Individual teachers’ or instructors’, students’ or learners’, and families’
(as relevant) actual available infrastructure (e.g., access to mobile but
not internet, available space and materials or furniture, available
technology such as devices or cameras)

Micro context Instructional context and features of that context, including the modality
of instruction and the available options or features of that modality (e.g.,
furniture in the classroom, features of an online environment or tool)

By expanding context as originally defined by Tessmer and Richey (1997) to include not only
the instructional, orienting, and transfer contexts but also the meso and macro, we now have an
operational definition of context that can aid both front-end and in-the-moment rapid analysis of
contextual layers to better inform IDT decisions in ECSs. Porras-Hernandez and Salinas-
Amescua (2013) also emphasized the role of instructors and learners as actors within
educational contexts: They are stakeholders whose skills, knowledge, experiences, and
attitudes present influential variables within learning ecosystems. However, we would suggest
that teachers and students are not the only actors in the system, but the system itself is an actor
and is comprised of many non-human actors. Actor Network Theory (ANT) is a socio-technical
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theory of technology that theorizes technologies as socially constructed rather than as
immovable objects or constraints. ANT is unique among socio-technical theories, as it advances
the view that both humans and non-humans are actors in a given system, a concept called
generalized symmetry (Miettinen, 1999). One way to visualize this is to picture roads that
connect different locations. Rarely is a road straight; more often, it curves, rises, and drops with
the shape of the land. In this socio-technical network, the land itself is an actor that influences
the resulting design and solutions. Similarly, teachers and students do not only impact micro,
meso, and macro contexts but those contexts are actors themselves that interact with teachers
and students to shape possibilities. Although Porras-Hernandez and Salinas-Amescua (2013)
explicitly identify only teachers and students as actors, their descriptions of micro, meso, and
macro contexts resonate with the notion of generalized symmetry by suggesting how these
contexts influence pedagogy, technology, and other organizational considerations as well as the
instructors and learners directly. This is critical to the intersection of IDT with crisis and
disrupted conditions, as those conditions affect and alter the different levels of context.

In Figure 1, we have created a visual to depict how drawing upon systems theory—and
specifically, a structure of micro, meso, and macro—provides for an expanded set of operational
definitions of context in a way that can support IDT and leadership under typical circumstances
and become essential during ECSs. We have also incorporated considerations from the EiE
literature on physical, psychosocial, and intellectual welfare (Akkari & Radhouane, 2023) and
generated examples of questions for contextual analysis that can be used to rapidly analyze
circumstances during an ECS.

Figure 1
Expansion of Context and Contextual Analysis to Include Micro, Meso, and Macro Levels

Implications for Contextual Analysis

Macro Contextual Analysis:

* Analyze current societal and community
infrastructure

* Determine what societal and community
infrastructure is disrupted, if any, due to the
emergency

* What are possible impacts on physical,
psychosocial, and intellectual welfare that can be
anticipated ? How does this impact selections,
strategies, and supports?

Proposed Expansion of Context

Macro Context: »
Societal and community infrastructure

Societal impacts of disruption (Akkari &
Radhouane, 2023: physical,
psychosocial, and intellectual welfare)

Meso Context:
Instructor / teacher, student / learner,

Meso Contextual Analysis:
* What infrastructure do individual students (and their|

and family infrastructure (what do they
actually have access to?)

families, if relevant) have access to?
* Whatinfrastructure will instructors / teachers have
access to?

Context (Tessemer & Richey):
Instructional Context

Orienting Context

Transfer Context

Micro Context (Tessemer & Richey):
Instructional Context

Orienting Context

Transfer Context

Micro Contextual Analysis:

* Instructional Context - What is it? How, if atall, is it

impacted by the emergency or crisis situation?

Orienting Context - What is it? How, if at all, is it

impacted by the emergency or crisis situation?

» Transfer Context - What is it? How, if at all, is it
impacted by the emergency or crisis situation?

.

Context analysis anchored solely in
Tessemer & Richey misses critical
features of the macro and meso contexts
necessary for effective planning
especially during ECSs.

Thus, we propose an expansion using
systems theory.

With context thus defined, contextual
analysis expands.
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To translate this expanded contextual framework into practice, we developed the Contextual
Analysis Tool for Emergency Situations (CATES) (Appendix). CATES operationalizes the
macro, meso, and micro analysis through a four-phase process: rapid front-end analysis,
decision support matrix, implementation planning, and evaluation framework. The tool's
Decision Support Matrix specifically addresses the infrastructure-pedagogy matching that ECS
circumstances require, providing concrete guidance for educators navigating the intersection of
available technology and instructional feasibility during disruptions. In the following sections, we
explore macro, meso, and micro contexts in more depth.

Societal and Community Infrastructure as Macro Context

In times of an emergency or crisis, educational continuity will depend primarily on the state and
accessibility of various infrastructures that undergird the educational ecosystem. If the physical
infrastructure of schools and local transportation systems are damaged or inaccessible in the
ECS, instructional delivery may need to shift to alternative approaches, as possible.
Technological and communications infrastructures play a critical role in providing mechanisms
for the continuance of educational operations and instructional activities in times of disruption.

Moore and Barbour (2023) stated “your community is your infrastructure” (p. 36), and that
community infrastructure contextualizes technology decisions in important ways—especially
during emergencies or disruptions. Emergency preparedness should start with an environmental
scan, or an infrastructure analysis, as part of continuity planning. In many communities and
regions, mobile and cellular infrastructure is significantly more pervasive than internet
connectivity—even in countries assumed to be highly-connected, such as the United States
(U.S.). In a report by the Brookings Institution, Drescher and Torrance (2022) estimated that
19% of students in the U.S. attend rural schools and 14% attend rural districts. In a study of 477
school districts in the U.S. during the pandemic, Gross and Opalka (2020) observed that the
largest access divide was between rural and urban or suburban schools, far more so than gaps
between schools with high or low percentages of students qualifying for free or reduced lunch
programs. A significant reason for this was differences in technological infrastructure that also
influenced differences in teacher preparedness for using various technologies.

Additionally, the definition of available technologies and communications infrastructure should
be expanded to include other forms of communication such as radio, television, telephone, and
print via mail (Inter-Agency Network for Education in Emergencies [INEE], 2011). During the
pandemic and other disrupted situations, these delivery modes supported educational continuity
in regions where such systems were already established for educational purposes (Bozkurt at
al., 2020). In a study on four cases of education in countries impacted by conflict or crises, the
INEE (2011) reported in part on the use of various infrastructures in Afghanistan, Bosnia-
Herzegovina, Cambodia, and Liberia. In the case of Afghanistan, schools were physical targets
for groups opposing education for girls. In the face of school bombings, educational leaders
leveraged radio-based distance education to provide a degree of educational continuity for
learners. In selecting the word remote as part of the emergency remote teaching term, Hodges
and colleagues (2021) explained that part of the rationale was to shift default assumptions from
online learning solutionism that unnecessarily limits options to one medium. Instead, there is a
range of solutions available to teachers and schools that requires a much broader definition of
technology than only those that are digital or internet-based.
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Societal Impacts as Macro Context

Disruptions are not only disruptive to infrastructure but to lives, mental health, and individuals’
capacities to engage in learning (Akkari & Radhouane, 2023). In several studies on the shift to
online learning during the pandemic, researchers found that health impacts, disruptions to
routines, and loss of support infrastructure greatly impacted learners’ mental health and well-
being as well as their capacity to engage in learning. For example, Apgar and Cadmus (2022)
interviewed students about their experiences during the shift to emergency remote teaching in
2020 during the COVID-19 pandemic. Students cited impacts such as loneliness, loss of loved
ones and grief, management of their own ilinesses and symptoms, psychological impacts of
how the pandemic was handled by local and federal leaders, and intangible losses such as
changes to daily routines like eating, sleeping, and exercise habits. Biber et al. (2020) observed
similar student reactions to the pandemic disruption and addressed possible strategies such as
incorporating emotional skills techniques into courses or learning platforms and other sources of
support, providing remote access to emotional and psychological health services, and better
balancing by leadership of housing, disease control in the physical learning environments (e.g.,
through vaccination or masking policies), and smoothing transitions to and from online learning
to be less abrupt. Hill (2021) also suggested that deeper institutionalization of blended and
online learning created conditions that facilitated smoother transitions across modalities, which
decreased the perception of disruption for students, faculty, and staff alike.

Taken together, these studies suggest that the physical, psychosocial, and intellectual welfare
of learners and educators alike form a type of context that influences learning and therefore has
implications for in-the-moment tactics and pedagogical methods as well as strategic
considerations of infrastructure, resources, and supports for students. While some of these may
be adjusted in the immediacy of a disruption, other aspects can be planned and constructed as
regular and flexible features of a learning system. This is in alignment with Akkari and
Radhouane’s (2023) recognition that “EiE situations can lead to the provision of education and
physical, psycho-social, and intellectual welfare, allowing the maintenance of hope for a better
life for millions of students” (p. 17).

Individual Stakeholder Resources as Meso Context

Moving down a layer, individual educator, learner, or family access to reliable technological
infrastructure may vary from what is generally available in the community, as well as what is
essential to engage in ERT. For example, during the pandemic, many teachers, students, and
supporting family members without the necessary network connectivity to participate in online
coursework had to travel to obtain such access. As policymakers emphasized the need for
stakeholder network access to facilitate virtual teaching and learning (Darling-Hammond et al.,
2020; Tarricone et al., 2021), immediate needs were often met with alternative solutions such as
the provision of wifi access in school parking lots, the use of school buses to deploy mobile
hotspots within communities, and the mailing of print-based instructional materials to student
homes (Bond, 2021; Morgan, 2022). Global explorations of stakeholder experiences during the
pandemic featured the challenges faced by students and educators alike related to limited or
non-existent access to network and end-user technologies (Bond, 2021; Bozkurt et al, 2020).

Developing contextual awareness to inform technology selection for both education during
normal situations and during emergency or crisis situations requires a broadened
conceptualization of communication technologies and intentional contextual analysis. Moore
and Barbour (2023) argued that both are essential to understanding what is actually feasible
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and what constitutes realistic assumptions for planning and instruction. A broadened definition
of context to include meso-level context and related questions for conducting meso contextual
analysis can then inform school district, institutional, or organizational planning, as well as class-
level decisions, as educators and educational planners develop a better understanding of the
nature and degree of communications infrastructure in their district communities.

Instructional Delivery Mode as Micro Context

If the necessary technological and communication systems are in place and are operational,
decision makers may choose to shift educational operations from in-person classrooms to
alternative, distributed approaches, often leveraging distance delivery modes, defined by Head
and colleagues, as “the technological system used to convey instruction to the intended
audience” (2002, p. 264). Regions with network connectivity and robust access to end-user
technologies such as personal computers, laptops, or mobile phones, were quick to transition to
online delivery of instruction during the pandemic. In the absence of such digital systems, the
usage of well-established distance delivery modes such as radio, television, and print-based
instruction, or some combination of formats, can provide reliable means to continue instructional
activities.

The delivery modality selected to support educational continuity in ECS has significant
implications for pedagogical approaches (Lockee et al., 2022). Each delivery mode is laden with
inherent affordances and constraints, based on the features of the technological system through
which it is deployed. For example, synchronous videoconferencing supports real time interaction
between instructors and students, as well as the incorporation of visual presentations, small
group breakout rooms, document sharing, and text chat to supplement video interactions.
However, this delivery mode relies on the instructor's knowledge of how to design instructional
activities within this technological context to engage learners who are participating remotely.
Planning for how to present instructional content within such an environment must also be
intentional, considering the system's features. If the selected delivery mode has only one-way
communication of information, such as print-based instruction, or no visual component, such as
radio, teachers are faced with decisions about which content can be taught through such a
medium, how it can best be conveyed, and how learners can effectively engage with it.

In addition to changes in pedagogical approaches, adoption of differing delivery modalities in
response to ECSs may also require adjustments to learning assessments. For example,
Hodges and colleagues (2021) proposed alternative means of measuring learning outcomes in
online environments during the pandemic, promoting “a radical flexibility orientation” (p. 92)
toward the planning and conduct of student assessment of learning. Tarricone at al. (2021)
explored a variety of instructional delivery models deployed by various Asia-Pacific countries
during the pandemic, emphasizing the affordance of flexibility as an essential feature during the
COVID-19 global health crisis. These cases, which included a variety of distance delivery
modes, exemplified pedagogical strategies that facilitated teaching and learning while
accommodating the constraints of the emergency remote teaching context.

Context Structures Planning for Varying Degrees of Disruption

The challenge in planning ahead for possible emergency situations is that the nature of the
emergency or crisis itself will have varying degrees of impact on available infrastructure. In
some cases, the context for decision-making will shift very little. In other cases, the context for
educational decisions will shift entirely. This fact introduces significant complexity into planning.
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Emergencies or crises that cause minimal disruption in terms of time away from the standard
instructional context and activities may be possible to address with short-term transitions to
alternative instructional delivery approaches until the situation dissipates. Beatty (2019)
provided a number of examples that could necessitate abbreviated changes in educational
operations, including transit strikes and electrical outages. Natural disasters such as hurricanes,
earthquakes, wildfires, and tsunamis can cause extreme, widespread disruption based on the
extent of damage and displacement. Plans for longer term solutions may be required that
consider contextual variables such as the stability and accessibility of the physical,
technological, and communications infrastructures, and changes in access for learners,
educators, and other stakeholders in the education ecosystem. In terms of instructional
planning, extensive disruption will likely necessitate a need for changes in the curriculum,
reductions in the amount of content taught, and the pace of instruction are a few of the
modifications that could be necessary based on the nature of the ECS and the timeframe for
recovery (Tarricone et al., 2021; UNICEF, 2006). Beyond classifications of short-term and long-
term disruptions, Fawns (2022) reminds us that some relevant aspects of context are not known
beforehand. Case in point is the pandemic, as the world planned for short-term transitions to
emergency remote teaching only to endure months and years of varying degrees of impacts and
shifts in educational delivery. In their research on the impact of information and communication
technologies (ICT) and artificial intelligence (Al) as part of educational continuity efforts during
the Ukrainian war, Ober and colleagues (2025) contend that planning for both crises and post-
crises contexts is essential to build toward adaptable and sustainable learning systems during
times of uncertainty.

In Table 2, we propose a structure that draws upon macro, meso, and micro level contexts as
defined above to map degrees of disruption that can structure rapid evaluation and planning
before and during an ECS. Along with a definition anchored in a systems approach to defining
contexts, we elaborate on a description of a general situation, specific scenarios that could lead
to this situation, and specific examples where solutions were developed to respond to varying
degrees of disruption. Although some aspects of context cannot be known beforehand, this
approach to context can help to anticipate and classify certain types of contextual changes and
thus enable more pre-planning as well as in-the-moment analysis of needs.

Table 2

Degrees of Disruption, Definitions, Scenarios, and Examples

Minimal disruption Moderate disruption Significant disruption
Instructional context (micro) Instructional context, The emergency situation
is disrupted. Individual individual context, and entirely disrupts instructional
context (meso) is not community context (micro, context, individual context,
disrupted but must be meso, and macro) are all and community context
considered as available disrupted. However, this (micro, meso, and macro) to
resources. Community disruption is more temporary  such an extent that long-term
context (macro) is not and may be localized, disruption is likely and a more
disrupted but must be suggesting low-permanence  permanent solution is

solutions such as relocating required, such as setting up
teachers and students to a
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Minimal disruption

Moderate disruption

Significant disruption

considered as available
infrastructure.

nearby school building or
district or moving learners
online for a short period.

infrastructure for a refugee
camp.

These are situations when
the available infrastructure -
such as buildings, internet
connectivity, mobile
connectivity, and other
essential infrastructure — is
not impacted, but teachers’
and students’ use of that
infrastructure will change.
Disaster preparedness plans
that assume no change to
infrastructure will work
provided an accurate
analysis informs them of
context and infrastructure.

These are situations that start
to require significant shifts in
what technologies may be
used. Instructional and
disaster preparedness plans
that assume given
infrastructure will have to
change unless pre-planning
includes branching options
depending on the types and
degrees of infrastructure
disruption. Planning should
recognize that teachers and
students are members of that
same disrupted community
and will require time and
compassionate support to
assess new or changing
realities and develop what is
actually feasible for them.

These are situations where
members of a community,
including teachers and
students, are required to
relocate entirely and thus
become dependent on
available infrastructure
elsewhere, or lack thereof.

Scenarios: pandemic,
standard weather disruptions
(e.g., snow days), short-lived
civil unrest, or other
situations that force
temporary school closures

Scenarios: extreme weather
that is limited in scope, such
as a tornado that damages
some buildings and
infrastructure; civil unrest that
damages schools but not
other communications
infrastructure

Scenarios: ongoing political
conflict and war; civil war that
targets communications
infrastructure; widespread
extreme weather that causes
long-term displacement such
as the tsunami in Japan in
2011; successive natural
disasters that hamper
rebuilding efforts

Examples: During snow days,
teachers provide students a
“pbingo card” for activities they
can elect to do from home.
These are activities that
consider resources and
infrastructure most kids will
have. For example, they can
build a snowman and
measure it, or they can hunt

Examples: When schools
became targets in
Afghanistan, educators used
radio-based education to
reach students at home and
provide some instructional
continuity (INEE, 2011).
Another example was the use
of e-learning and blended
learning in the aftermath of

Examples: Southern New
Hampshire University worked
with Kepler University
Program and the countries of
Kenya, Malawi, South Africa,
Lebanon, and Rwanda to
build a blended learning
program that could be
delivered in refugee camps,
with pedagogical and
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Minimal disruption Moderate disruption Significant disruption
for animal tracks in the snow  Hurricane Katrina in the technological details adapted
and take a picture, draw United States (Hoover et al.,  to each context (Russell &
them, or describe them, or 2010). Weaver, 2019).

they can create snow art. In
this solution, teachers have
carefully considered the
individual learners’ context to
inform options for
instructional continuity as
mandated by the district.

The CATES Decision Support Matrix (see Appendix) operationalizes these degrees of
disruption by providing specific guidance for matching available infrastructure with appropriate
educational strategies. For example, when facing minimal disruption where community
infrastructure remains intact, the matrix guides educators toward synchronous and
asynchronous online options, while significant disruption scenarios direct attention to radio/TV
or print-based alternatives.

Implications for Pedagogy, Preparation, and Leadership

In a study designed to focus on teachers’ personal practical knowledge, Rice (2022) drew
insight from teachers’ experiences that views teacher knowledge as “personal and practical,
connected to history, and part of ongoing relational orientation within communities” (p. 313).
Within Rice’s study, we can see the interactions between micro, meso, and macro contexts with
TPACK. For example, Rice describes temporal, place, and social contexts to depict teachers’
evolving practical knowledge during the pandemic. She describes temporal understandings as
shifts in teaching expectations (micro) brought about by shifts to online or remote learning and
shifts to other instructional modalities including back into the classroom. She also captures how
understanding of place (micro and meso) shifted as the sites of learning from school buildings to
students’ homes and back again. Further, she documented how teacher practice was reactive
or responsive to social (macro) factors as different policies emerged around what technologies
could be used, how it should be used (e.g., require videos to be on or don’t require videos to be
on), what modality could or could not be used, and how classrooms had to be reconfigured to
adapt to masking and distancing policies.

The influence of macro context can readily be seen in teacher statements in Rice’s (2022) study
about “waiting for information on whether IDEA would even continue” for students with
disabilities and then “scrambling to figure out how to teach the kids and meet the legalities” (p.
315). Further into the pandemic, the influence of the macro context is additionally evidenced
through requirements issued from the federal government, state governments, and districts led
to yet another reshaping of the meso and micro contexts for teachers and learners, as teachers
returned to classrooms but also supported students who wished to remain at a distance. During
this stretch, teachers in Rice’s study reported the greatest difficulty in navigating meso and
micro shifts in context resulting from the macro context.
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The influence of meso context is evidenced in how teachers tried to maintain communications
with families. As part of meeting the macro-level context of IDEA compliance and as a deep
personal commitment to maintaining relationships with students and families (Hirsch et al.,
2021), teachers reported that they started by relying solely on email communications but found
that not all parents had email. As a result of these meso-level contextual factors, teachers in
Rice’s study adapted their approaches to retain email for the cases where that worked well but
also incorporated texting, mail, and distanced in-person visits to the home.

Throughout the shifts to online, then to a hybrid of in-person and online, and then back to fully
in-person, the micro context in particular changed greatly across these differing scenarios that
teachers had to navigate. Trying to stay on top of new technologies and using them in novel
ways to meet the varying demands of online, hybrid, and in-person required rapid development
and creative application of TK and PK across these rapidly-changing instructional scenarios.

Rice’s (2022) study highlights how in order to be ready for moderate or even minor degrees of
disruption, educators, leaders, and educational systems require some capacity building such as
building infrastructure and teacher skills in a way that plans ahead for possible disruptions.
There are also implications for pedagogy and content during minor and moderate disruptions
that are discussed in this section. (Major disruptions are too many degrees removed to be
addressed in detail here, as that begins to entail solutions such as refugee education.)

Capacity Building

Infrastructure is not simply about having the technology or hard systems in place. The people in
the system need to have well-developed technological and pedagogical knowledge and skills in
order to make rapid successful shifts to primary reliance on the technology-based solutions.
One of the nuances in Hill's (2021) report is not just the adoption and implementation of online
technologies but the institutionalization of them. He emphasized that those institutions that had
embedded online learning into their mainstream offerings were the ones that were most
resilient. This reflects a sort of institutionalization of technology, instructional strategies, and
infrastructure (such as multi-modal mental health supports) that can only be accomplished
through robust training and integration of modalities even into in-person instruction (such as
through more strategic use of blended learning). The embedded nature of multiple modalities
and associated knowledge and skills must be developed as a capacity—both organizationally
for a given school or district or university as well as for the individuals within that educational
system. Instructors who have not used the online systems or portals prior to an ECS are
otherwise left scrambling to come up to speed quickly and left designing instructional solutions
in an instructional context for which they have not developed skills, comfort, or efficiencies
(Watkins, 2005).

Teacher, Faculty, and Instructor Preparation for Online and Blended Learning

The need for better preparation of K-12 teachers, higher education faculty, and training
instructors for online teaching in particular is a critical concern in contemporary education and
training. The rapid shift to emergency remote teaching underscored significant gaps in existing
teacher education programs, for example. In surveying the literature, Hodges and Barbour
(2022) documented a need for teacher education programs to incorporate preparation and field
experiences for teachers with respect to online and blended learning. Additionally, Bartlet (2022)
found that U.S. teachers facilitating various forms of hybrid learning during the pandemic were
experiencing chaos and exhaustion and believed that they were providing less content and
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reduced interactions with their students. Trust and Whalen (2020) surveyed 325 teachers about
their needs for emergency remote teaching in the early days of COVID-19. Their findings
showed the need to provide pre-service teachers (PSTs) with “the opportunity to develop K-12
online and blended teaching competencies so that they are prepared to teach in different
formats, settings, and situations” (p. 193).

Hodges and Barbour (2022) further observed that teacher preparation for online and blended
teaching was an area of need even prior to the COVID-19 pandemic. The percentage of online
field experiences for teachers in the U.S. had grown from 1.3% in 2012 (Kennedy &
Archambault, 2012) to only 4.1% by 2016 (Archibald et al., 2020). The percentage of programs
offering these field experiences was documented as high as 32% in Canada per Archibald et al.
(2020), but that still leaves a large majority of programs that are not providing these professional
development opportunities for pre-service and in-service teachers.

While teacher education programs may be preparing teachers using a model such as TPACK,
they largely are not preparing teachers with the necessary technical knowledge (TK; e.g.,
knowledge of how to use an online system) or pedagogical knowledge (PK; e.g., designing
online or blended learning lessons using effective online instructional strategies or developing of
effective multimedia materials) for the actual instructional context requirements of distance or
remote teaching situations such as ECS. These findings in the research are underscored by
more recent findings like those of Kormos and Wisdom (2021) where they found that teachers in
rural schools relied on “trial and error as the most common way of new technology knowledge
and skill acquisition” (p. 25) versus any formal, structured preparation for teaching in shifted
circumstances. Here, the contextual knowledge of being able to assess what is needed and
what is feasible as part of an instructional context begins to intersect with technological
knowledge as a capacity to implement solutions based on what infrastructure is available to
both instructors and learners alike.

Blended learning can also begin to serve as a form of technological and pedagogical knowledge
and skills that are essential to building capacity. One of the challenges with the sudden shift to
online learning was that many teachers and students were not already in the habit of using the
tools suddenly required and had not had opportunities to develop technological knowledge of
the technical systems nor the pedagogical knowledge and habits of interaction and collaboration
that are possible in online environments but take time to develop and habituate. By developing
technological and pedagogical knowledge through regular uses of blended learning, instructors
and teachers can integrate technologies into their everyday practice that they could rely on
more extensively, or entirely, in case of a minor or moderate disruption. Often this may be
conceived as using a learning management system (LMS) as a repository for digital materials,
possibly even hosting some online discussions. Many teachers also require students to use
online tools for collaboration on class projects. Supporting teachers in evolving their
pedagogical strategies to support distributed collaboration can build a critical capacity for ECSs.

Content in ECS

Because of the possible time constraints related to the ECS, educators need to review learning
standards to identify the essential concepts, skills, and competencies that align with key
priorities. For example, educators may choose to emphasize foundational literacy, analytical
abilities, or complex problem-solving, leaving other standards for later, after the ECS has been
resolved. The focus on fewer topics is supported with pre-COVID-19 evidence of benefits of
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focusing on depth versus breadth of topics. For example, Schwartz et al. (2009) found that
depth of coverage of introductory high school science topics versus breadth of coverage
resulted in benefits to many students. Similarly, Benton-Kupper (1999) noted that reducing the
scope of curriculum taught and focusing on the depth of content is not viewed as a negative by
teachers. Additionally, where possible, educators might leverage connections between current,
real-world topics related to the ECS and core academic disciplines like math, science, literature,
and social studies. These cross-discipline connections may help with the transferability of
knowledge and may reinforce critical thinking and problem-solving. Hall-Kenyon and Smith
(2013) specifically recommend integration because it brings concepts from different disciplines
together in ways that are mutually reinforcing. Specific content areas will also begin to suggest
the need for a variety of different technologies and pedagogies. Perhaps the most divergent
example is STEM content areas, where instruction often relies on the use of experiments and
demonstrations. The use of digital visualizations and simulations has been an expanding area
for some time, and STEM fields in practice have also been developing different types of remote
labs (Moore, 2022).

In ECS situations where content delivery relies more heavily on digital media, the use of
research-anchored principles to guide content delivery becomes even more essential. Lohr
(2007) describes the use of cognitive principles of organization and integration—such as
hierarchy, gestalt, and figure/ground—to inform design of content. This helps learners better
organize content in their minds as the strategies facilitate better schema development and
understanding of hierarchical and other relationships between information, and it can help them
better understand what content is most important, secondary, or tertiary. Mayer’s (2020)
multimedia learning principles of multimedia, modality, redundancy, and spatial and temporal
contiguity principles can be a good “starter pack” of principles for effective materials design for
the presentation of content in multimedia formats (defined as the presentation of visual and
audio or text information together, not purely a technological definition, thus including the design
of print materials). As with the other knowledge domains, these practices are more effective
regardless of modality or circumstances and thus offer ways to be more prepared for ECSs
while also enhancing typical instructional contexts.

Educational Leadership for ECS

Most of the research and applications of models in the field, such as TPACK for example, focus
on teachers and teacher education for faculty preparation. Responsibility and planning for crisis
or emergency situations cannot simply rest with teachers or faculty, however. In our interactions
with senior higher education and k-12 educational leaders to help them address questions on
online learning, blended learning, and next steps for educational planning since the pandemic,
one critical theme has arisen in those conversations: the need to think about technology as
creating more preferable contextual conditions for systemic and institutional flexibility and
resilience. The framework that has resonated most with leaders in our meetings is that of the
learning ecosystem, where technologies are not treated as either/or choices but as both-and
infrastructure planning. This takes the view that the macro and meso contexts not only shape
TPACK but can be shaped through intentional planning to better support teachers in enacting
their TPACK.

Learning Ecosystems

In a preliminary review of how higher education institutions in the U.S. fared during 2020 and
early 2021, Hill noted that while no single variable alone explains which colleges fared well
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during the pandemic, “Colleges with significant previous investments in online education, and
ones that have worked to embed that experience into the campus’s mainstream, have seen the
biggest jumps in enrollment” (2021, para. 8). He concluded from his analysis that the best time
to invest in online education was “at least a decade ago” (2021, para. 8) and that institutions
would do well to start investing in online and blended learning infrastructure if they had not
already. His analysis further hints at a more strategic approach to technology selection,
adoption, and institutionalization (or habituation). In observing the early discourse on online
learning that was tempted to treat the pandemic as a comparative experiment providing
evidence that online learning as sub-par, Moore and Hill (2020) argued that the take-away
should instead be that short-sighted dichotomies create unnecessarily anemic contexts for
strategic decision making about educational modalities. Rather than approaching online and in-
person modalities as competing propositions, institutions that integrate both alongside blended
learning appear to have greater flexibility and agility in the face of disruptions.

Moore and Barbour (2023) proposed the idea of learning ecosystems as a strategic framework
for thinking about how a mix of learning modalities helps to construct an instructional context
that is more agile and able to adapt to changing circumstances. This framework draws heavily
on systems theory both as a way to define individual and institutional resilience in the context of
emergencies or disruptions and also as a basis for envisioning an answer to “what’s next” after
the globally shared experience of the pandemic disruptions. Meadows (2008) explained that
resilience in a system is not only about “bouncing back” or simply returning to some sense of
normal, but that resilient systems have particular characteristics and are able to evolve and
adapt based on what they learn from a disruption. Specifically, she identified diversity as a
particular characteristic of systems that are more resilient. The analogy of ecological
ecosystems can help to illuminate this idea: Ecological ecosystems achieve resilience through
biodiversity. In a biologically diverse ecology, one organism may fare well under warmer
conditions while another thrives more in colder conditions. If a system is dominated too much by
one or the other, then warming or cooling conditions can render that system brittle to the point of
failure. However, if the system has a stronger mix of both organisms (as well as others), then
the larger system is able to flex with changing circumstances even if the levels of any one
organism change from one season to the next. This biodiversity is also what allows these
systems to bounce back more quickly. For example, in forest biomes, after a wildfire, aspen
trees are often the first to return, and they do so by quickly forming rich root infrastructures.
Those root infrastructures help the land defend against further erosion, which allows other
species such as pines to fill in over time.

Building on this idea of biodiversity as contributing to system resilience, Moore and Barbour
(2023) suggested that multiple modalities in educational ecosystems function the same way as
multiple species in a biosystem. Over-reliance on any one particular modality renders that
system fragile or brittle in the face of emergencies or disruptions. But investments in a range of
options over time such that infrastructures and people’s use of those technologies become more
institutionalized helps to create better conditions for agility and resilience — as Hill (2021) had
observed. This framework of learning ecosystems becomes useful as a form of front-end
planning for building resilient educational infrastructure that can support districts, states, and
countries in adapting their systems based on lessons learned from the COVID-19 pandemic. It
does not obviate the need for in-the-moment adaptations but does create options for solutions in
many disrupted situations.
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Building Better Systems of Care

Additionally, this expansion of context helps to shine more light on the needs of individuals
within the system, not just the system itself. Crises and disruptions require individuals who are
themselves more resilient or supported in being more resilient through the stress and anxiety of
disruptions and crises. Unfortunately, in many circumstances, rather than supporting individuals
as a way to care for them and for the educational community as a system, policies and practices
enacted during crises often erode support for the very human beings trying to carry the load. For
example, during the pandemic, the instructional design and educational technology professional
community took on immense and unprecedented workloads to support entire districts,
institutions, and organizations in shifting to online in a matter of days or weeks. Then they
continued to provide unprecedented levels of direct support to teachers, instructors, students,
staff and leadership with no additional investments in staff or infrastructure. Rather than
demonstrating appreciation for this work and recognition that professionals were doing their best
under unprecedented circumstances, numerous individuals in senior educational leadership
positions—including many in high-profile positions—instead used their press opportunities to
deride online learning and declare it a failure (see for example, Government of British Columbia,
2022; Malesic, 2022; Oster, 2022) even as students largely voiced appreciation and mainly
reported satisfaction (see Moore et al., 2022 for a review and discussion), instructors explored
novel and creative solutions, and staff worked many additional hours to provide educational and
institutional continuity. As staff, faculty, and teachers struggled with their own health impacts
and losses, most districts, institutions and organizations responded not with support but with
strict policies requiring in-person teaching and work that further exposed them to disease.

In response to onerous policies that seemed to be losing sight of the people inside the systems
who were working to keep everything going, Moore (2022) called for a systemic approach to
resilience focused on building better systems of care for the individuals within. We echo that call
here for the need to leverage systems in the direction of care for individuals—both as a normal
course of leadership and as critical infrastructure during crises and emergencies. Moore (2022)
noted that most care for individuals was reduced to telling people how to take care of
themselves, such as through meditation or yoga. While this may be helpful on a micro level for
some individuals, it ignores the meso and macro levels of the system—and how leaders have a
lot of influence at those levels to build better systems that care for the individuals. Moore (2022)
walked through how the use of performance support systems from our field (Deming, 1986;
Kaufman, 2000; Rummler & Brache, 2012, Triner et al., 1996; Villachica et al., 2006; Watkins,
2007) with a focus on positive societal impact (Kaufman, 2000; Moore, 2010) can be used to
develop support systems of care. For example, policies are a common systemic mechanism
that can motivate or demotivate care: a policy that requires return to the office in the middle of a
pandemic, for example, pits individuals’ health and well-being against an organizational culture
and basic needs such as employment. Rather than caring for the individual to help them through
the crisis or emergency, which in turn helps the organization, this further erodes individual
capacity and well-being, and, as a form of “self-interest rightly understood” (de Tocqueville,
1840, chapter 8), erodes the capacity of the organization (be it a district, university or company).
Taking a systemic approach to building better systems of care for the individuals within
cascades into critical systemic resilience for individuals, the organizations they work within, and
their communities.
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Limitations

Although a systems approach endeavors to be holistic, the ways in which the macro context in
particular has been operationalized excludes important cultural, political, and economic macro
features or factors that influence the shape of the macro context and cascade to influence meso
and micro contexts. For example, the same crisis in one context likely will not lead to the same
types or degrees of disruptions in another context. Van der Vink and colleagues (2007)
discussed how “natural disasters result from encounters between natural events and human
infrastructure and activity” (para. 2). Specifically, they examined how macro contexts of political
and economic structure predicted resilience and infrastructure damage due to a natural disaster.
Countries with more democratic institutions and features as well as stronger gross domestic
product (GDP) tended to experience significantly lower infrastructure damage and injuries or
loss of life due to natural disasters. Additionally, cultural differences as reflected in norms,
histories, and values greatly influence policies, standards, and investment priorities. While these
features of the macro context are inextricable, our approach here—as with the foundational
framework from Porras-Hernandez and Salinas-Amescua (2013)—does not explicitly
incorporate or address cultural, political and economic factors of a given macro context.

Conclusion and Future Research

Although attention to emergency or crisis situations may seem like a limited set of
circumstances, a more global perspective highlights the need to fold such considerations into
educational planning and accompanying technological and pedagogical choices. Recent events
also underscore that some disruptions are universal, many of which are likely to happen again
in the future (e.g., a pandemic) or may be an increasing type of impact (e.g., climate change
and global warming impacts). Decisions related to technology, pedagogy, and content often
assume a stable instructional context, but that context can shift dramatically due to any number
of potential disruptions. The context of ECS foregrounds how critical it is to consider community
(macro) and individual (meso) infrastructure alongside instructional context (micro) as an
expansion of context to include the local community as context that shapes and informs
decisions, especially in an ECS. ECS has significant implications for decisions related to
instructional modality that rely heavily on the contextual conditions and whether those conditions
have been disrupted, including which infrastructures and to what degree. As can be seen in the
example from Rice’s (2022) study, shifts in instructional modality to technology-mediated
environments require that teachers have the requisite technological and pedagogical knowledge
and skills or be given the time to develop them to be able to respond more effectively to sudden
shifts. Additionally, availability of specific communications infrastructure at both the macro and
meso levels will greatly influence what teachers are able to do. Although the teachers in Rice’s
study could rely primarily on online technologies that required internet connectivity, the cases in
the INEE (2011) report reflect how educators used different social infrastructures such as radio
or mobile connectivity.

ECS also has implications for pedagogy and content decisions. As again exemplified in the
study by Rice (2022), teachers must be prepared to use different strategies as they shift to a
different modality and may even need to integrate or expand upon additional pedagogical
practices such as social-emotional learning (SEL) to better support learners during a crisis.
Additionally, differing content domains introduce varying considerations, as the needs of a
STEM educator will vary from those of a history or language arts teacher. Finally, we also
proposed that technology itself becomes a form of context building and creating the context for
instructional options and flexibility in emergencies or crises. This evokes a need to consider
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technology planning from a more systemic and holistic perspective, drawing options together as
part of a comprehensive learning ecosystem rather than treating modalities as competing
alternatives. To realize this, capacity building is required both in terms of infrastructure but also
in the form of teacher preparation and institutionalization of modalities through more use of
blended learning.

Future research on context specifically related to ECS can and should draw upon recent shared
experiences that all educators have of the changing instructional context during a major
disruption as exemplified in studies such as Rice (2022). At a minimum, not doing so can result
in the loss of important ECS knowledge as many teachers settle back into typical assumptions
about contextual stability. This is an excellent time to curate lessons learned and insights from
the field that can be folded into the refinement of IDT models. Additionally, while there are
unique case studies that UNESCO and others are generating, to date, there is no strategic
cross-case analysis of these studies that also crosswalks insights from that analysis with
existing IDT models to suggest both how frameworks for education in emergencies or
emergency remote teaching and frameworks for technology use in education can inform each
other. Future research should examine the effectiveness of systematic contextual analysis tools
like CATES (Appendix) in improving emergency response outcomes and institutional
preparedness. Additionally, empirical testing of the CATES Decision Support Matrix across
different crisis contexts could refine the framework and validate its practical utility. Further,
situated studies such as ethnographies or phenomenographies (Ashworth & Lucas, 1998,
Bowden & Green, 2005) that seek to better understand qualitative differences between people
in a shared phenomenon, such as a crisis can help to unpack specific contextual knowledge
that teachers and decision makers have developed and how that knowledge is practiced in their
local contexts. Finally, in addressing a significant limitation in our paper, future research could
explore the expansion of macro context in particular to include cultural, political, and economic
features of context and how those shape responses to ECSs.
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Appendix

Contextual Analysis Tool for Emergency Situations
(CATES)

This tool is recommended as a guide for instructional designers and educators through
systematic contextual analysis during crisis situations.

Phase 1: Rapid Front-end Analysis
MACRO CONTEXT ASSESSMENT
1. Disruption Impact Mapping:

o
o
o

Identify which physical infrastructures are impacted (buildings, transportation, utilities)
Determine status of communication infrastructures (internet, mobile, radio, television)
Assess expected duration of disruption (temporary, moderate, or significant as
defined in Table 2 of this article)

Conduct an “Environmental Scan - Infrastructure Analysis” to determine what
infrastructure is available and what alternatives should be considered (Hodges et al.,
2021)

2. Societal Impact Assessment:

O

Based on Akkari and Radhouane's (2023) framework, evaluate potential impacts on:
= Physical welfare (safety, shelter, nutrition)

» Psychosocial welfare (trauma, stress, isolation)

» Intellectual welfare (learning continuity, resource access)

Consider critical non-instructional needs (e.g., health, safety, security) as
emphasized in the ERT Job Aid (Hodges et al., 2021)

MESO CONTEXT ASSESSMENT

1. Stakeholder Access Analysis:

O

o

Document available technology access for:

» Students (by demographic groups to identify equity issues)

= Teachers/instructors

» Families/caregivers

Identify technology skill levels and support needs

Map communication channels that remain viable

Determine, as suggested in the ERT Job Aid, “how many of your learners do and do
not have reliable internet, phone/mobile service, or other means of connecting”
(Hodges et al., 2021).

2. Home Learning Environment Assessment:

O

o
o
o

Evaluate constraints on home learning (space, connectivity, shared devices)

Identify support mechanisms for learners with disabilities

Document caregiver availability for learning support

Assess, as noted in the ERT Job Aid, “What assumptions am | making that | can
question about learners' living environments to inform my expectations on availability,
schedule, willingness to share video, etc.” (Hodges et al., 2021)

MICRO CONTEXT ASSESSMENT

1. Instructional Feasibility Analysis:
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Evaluate which learning objectives can be maintained vs. modified

Identify critical content vs. content that can be deferred

Assess which assessment strategies remain viable

Document available instructional resources

Following Hodges et al. (2021), identify “what are really the most essential objectives”
and consider “how to reframe objectives around learning and performance instead of
content coverage.”

O O O O O

Phase 2: Decision Support Matrix

The Decision Support Matrix is a cross-referencing tool that helps match available infrastructure
with appropriate educational strategies. This matrix should be used after completing the
contextual analysis in Phase 1.

Available Synchronous Asynchronous Mobile-Based Radio/TV  Print/Mail
Infrastructure Online Online
High-speed Video LMS-based Mobile- Supplement Print
internet conferencing;  courses; optimized with materials as
Live Discussion activities; broadcast backup
collaborative forums; Video  micro-learning schedules
activities; Virtual lectures modules
simulations
Limited/ Optional Low-bandwidth Text-based Primary Printed
intermittent attendance; content; communicatio instruction guides for
internet Recorded Downloadable n; Offline via online
sessions; materials; mobile apps  broadcast navigation
Reduced video Extended
quality deadlines
Mobile data Brief check-ins; Mobile-friendly  Primary Coordinate Supplement
only Audio-only formats; SMS- instructional  with al print
options based activities channel; SMS broadcast materials
assignments  schedule
No digital Not applicable  Not applicable SMS Primary Primary
access notifications  instructional instructional
only channel, materials;

Structured Detailed
broadcast guided
schedule activities

For each cell in the matrix, educators should then consider:

1. Pedagogical Strategies: Which teaching approaches are most effective with this
infrastructure/modality combination?

2. Content Adaptation: How must learning materials be modified for this combination?

3. Assessment Methods: Which assessment approaches are viable and authentic?

4. Support Requirements: What additional assistance will students and instructors need?
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Pedagogical Strategy Selection:

o Map appropriate teaching strategies to available technologies

¢ Identify modifications needed for content delivery

e Select assessment methods compatible with technology constraints

¢ Incorporate Davidson's (2020) recommendation cited by Hodges et al. (2021) to consider
how “the topic, content, and objectives of the course can pivot to offer curiosity,
imagination, knowledge, power—as antidotes to the present disruption.”

Support Needs Identification:

¢ Determine professional development requirements

¢ |dentify technical support resources

e Plan for ongoing communication strategies

e Address accessibility concerns, as Hodges et al. (2021) note, by “select[ing] options that
have already been closed captioned or have accessibility already built into the
document.”

Phase 3: Implementation Planning
Course Organization Planning

e Develop clear structure and organization

e Create explicit instructions and guidance

e Establish policies on grading and expectations

o Design for flexibility and accessibility

e Following Hodges et al. (2021), “provide clarity and organization... create a schedule in
table format with dates of what is expected and when.”

Communication Plan Development

e [Establish clear channels for instructor-student communication

¢ Define reasonable response times

e Create methods for student-to-student interaction

e Ensure all participants have access to contact information

e As recommended by Moore and Hodges (2020), explain how students can get in touch
with you, define reasonable response times, and how they will be able to connect and
communicate with fellow students.

Monitoring and Adjustment Mechanisms

e Define success metrics based on circumstances

e Establish feedback channels

e Plan for regular reassessment as conditions change

¢ Implement the evaluation questions from Hodges et al. (2021) regarding analysis,
design, development, and implementation effectiveness

Phase 4: Evaluation Framework

Based on the evaluation approach suggested by Hodges et al. (2021), the following questions
should be used to assess the effectiveness of your emergency remote teaching:
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Analysis Evaluation

e Did your analysis yield enough information to guide your ERT design and development?
e What, if anything, was missing in your analysis?

Design Evaluation

¢ Was your knowledge of potential instructional strategies sufficient for your development
of ERT?

¢ Was your knowledge of assessment strategies sufficient for your development of ERT?

Development Evaluation

¢ Did you have sufficient development skills to create all planned aspects of your ERT
experience?
¢ Were you able to develop instruction that was accessible to all students?

Implementation Evaluation

e Were your technology choices appropriate for the infrastructure available to you and your
students?

e Were your instructional strategies effective?

o Were your assessments effective?
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