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Abstract

This study examined technology adaptation and collaborative pedagogical practices within
Flexible Emergency Learning Spaces (FELS) established during a military emergency to
ensure sustainable and resilient education for displaced children and adolescents. A mixed-
methods design combined 43 semi-structured interviews with teachers and principals
across diverse FELS and 13 classroom observations, analyzed at the statement level. Data
were analyzed through the e-CSAMR framework, assessing levels of technology integration
and collaboration, and the Mindtools framework, which considers theoretical foundations
of technology use. Quantitative comparisons complemented the qualitative analysis. Find-
ings indicate that FELS may support advanced technology use when appropriate tools
and pedagogical knowledge exist, while highlighting the need for teacher training and
technological adaptation responsive to learners’ needs in emergencies. Furthermore, FELS
enabled collaborative teaching, supporting educators’ pedagogical and emotional needs.
Teachers adopted diverse strategies—including advisory collaboration, assistance, parallel
teamwork, enrichment, and simultaneous teaching—reflecting flexible cooperation. FELS
also enabled peer collaboration among learners, offering emotional, social, and cogni-
tive support essential for resilience. This study highlights the importance of analyzing
collaboration across cognitive, social, and emotional dimensions and proposes a concep-
tual framework for defining types of teacher teamwork and understanding how adaptive
pedagogy can enhance educational resilience.

Keywords: educational resilience; emergency teaching and learning; technological
adaptation; educator collaboration; learner collaboration; E-CSAMR framework;
flexible emergency learning spaces

1. Introduction
Emergencies—such as epidemics, natural disasters, armed conflicts, and war-related

displacement—disrupt education systems. As a result, children are deprived of stable access
to inclusive, adaptive learning environments, which in turn undermines educational resilience
(Oniskovets, 2023). In these crisis contexts, students often experience trauma, social isolation,
and significant barriers to engagement and learning. Consequently, educators must quickly
adapt pedagogical approaches to address learners’ evolving needs (Tsega & Ademe, 2024).
Flexible Emergency Learning Spaces (FELS) have recently emerged as an adaptive and
inclusive educational model designed to sustain learning continuity for displaced students,
while promoting social connection and emotional resilience (Salha et al., 2024).
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Given the growing role of FELS in responding to the educational disruptions caused
by armed conflicts and large-scale displacement, researchers have increasingly examined
pedagogical strategies to enhance their effectiveness in such contexts. Research has high-
lighted the potential of technological adaptation in education to ensure learning continuity,
promote social connection, and strengthen the sustainability and resilience of educational
systems during emergencies (Garlinska et al., 2023). In parallel, collaborative learning
has been shown to promote adaptability, well-being, and motivation among learners
(Mali et al., 2023), while peer collaboration among educators offers professional and emo-
tional support in crisis contexts (Kuznetsova et al., 2024). However, while these strategies
are theoretically valued, little is known about the practical ways in which technology
integration and collaboration are implemented in emergency settings, the levels of tech-
nology use and collaboration achieved, as well as the underlying pedagogical approaches
guiding these practices within FELS established during large-scale displacement. In par-
ticular, existing research has identified persistent gaps between the pedagogical potential
of technology adaptation and integration and its actual use in emergencies, which often
remains limited and teacher-centered (Shamir-Inbal et al., 2023). Similarly, both teacher and
learner collaborations face challenges related to limited training, increased workload, and
the unstable and rapidly changing conditions typical of emergency educational settings
(Sidi et al., 2023).

Such an emergency context unfolded in Israel in October 2023, when a large-scale
armed attack by Hamas triggered widespread evacuations, resulting in thousands of
children and adolescents being left without access to formal education. In response, the
Ministry of Education established FELS within evacuation centers to provide displaced
learners with continued, inclusive and resilient educational opportunities and emotional
and social support (Knesset Research and Information Center, 2023). This study aimed to
examine how technological adaptation and adaptive pedagogy were implemented in FELS
through teaching and learning practices, and how collaboration among both educators and
learners was enacted in these emergency educational settings under crisis conditions.

2. Literature Review
This section first presents theoretical frameworks regarding technology integration

and collaboration in emergency education. It then outlines the pedagogical and emotional
challenges of teaching and learning in emergencies, reviews findings on technology integra-
tion in such contexts, and explores collaborative practices among educators and learners
during crises.

2.1. Frameworks for Understanding Technology Integration and Collaboration Practices in
Emergency Education

Figure 1 illustrates the theoretical frameworks used to analyze technology integration
and collaboration in FELS, which are presented in detail in the following sections.

To analyze how technology and collaboration are integrated in emergency education,
this study draws on the e-CSAMR framework (Shamir-Inbal & Blau, 2021), which builds
on Puentedura’s (2014) SAMR framework. The framework combines two dimensions: the
extent to which digital tools transform teaching practices and the level of peer interaction
they support. This combination helps examine not only the technical use of digital tools, but
also how they promote collaborative learning processes. The first dimension describes four
levels of technology integration. Substitution represents the most basic level, where digital
tools replace traditional materials without fundamentally altering pedagogical approaches.
Augmentation enhances instructional functions through features such as interactive ele-
ments, multimedia content, and immediate feedback, though task design remains largely
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conventional. Modification enables substantial redesign of learning activities, promoting
more active, exploratory, or personalized learning experiences while shifting the educator’s
role toward facilitation. Redefinition supports entirely new forms of learning—including
collaborative projects, multimedia creation, and inquiry-based investigations—that enable
student agency and promote deeper engagement with content.

Figure 1. Theoretical Frameworks for Analyzing Technology Integration and Collaboration in
Emergency Education (based on Shamir-Inbal & Blau, 2021; Jonassen & Carr, 2020).

The second dimension focuses on learner collaboration (Blau, 2011; Salmons, 2008),
outlining three levels of interaction. At the basic level, information sharing involves simple
exchanges of ideas without building new knowledge together. Cooperation includes task
division, where learners work on separate parts of an assignment and then combine their
efforts, often with limited discussion or joint thinking. At the highest level, collaboration
involves shared inquiry and dialogue, through which students co-construct knowledge
and create joint outcomes.

To complement the e-CSAMR framework, this study also applies Jonassen’s Mindtools
framework (Jonassen & Carr, 2020). While e-CSAMR analyzes how technology and collabo-
ration are enacted in practice, it does not fully address the pedagogical purposes or learning
theories underlying these practices. Mindtools fills this gap by clarifying why specific
technologies are used and how they support different instructional goals. Together, the two
frameworks provide a more comprehensive lens on both the implementation and intent of
technology-supported learning in emergencies. Jonassen’s framework identifies three types
of technology use, each based on a different learning theory. Learning from technology,
grounded in behaviorist and cognitivist approaches, involves structured instruction and
guided practice (e.g., tutorial videos, drill-and-practice tools). Learning about technology,
rooted in the cognitive theory, helps students understand and critically engage with digital
tools (e.g., learning how visual programming platforms work). Learning with technology,
influenced by constructivist and socio-constructivist perspectives, positions digital tools as
thinking partners that support inquiry, collaboration, and knowledge building (e.g., concept
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maps, shared writing platforms, simulations). In emergency contexts, these distinctions are
particularly relevant, as they underscore how the pedagogical orientation of technology
use can either limit or enrich learning experiences.

Together, the e-CSAMR and Mindtools frameworks provide a comprehensive analyti-
cal lens for examining how technology and collaboration operate within FELS that must
rapidly adapt under crisis conditions. By integrating these frameworks, the present study
directly addresses a key gap in the literature-understanding how educators and learners in
wartime FELS employ technology and collaborative processes between teachers and stu-
dents not only to sustain instruction but also to enhance resilience and emotional stability.

2.2. Teaching and Learning in Emergencies

Emergencies—such as wars, natural disasters, and epidemics—disrupt education
across multiple dimensions, with emotional distress posing a major obstacle to student
engagement (Salha et al., 2024; Vyortkina, 2023). Learners experience trauma, bereavement,
fear, and uncertainty, which impair their ability to learn (Buda & Czékmán, 2021; Pyżalski
et al., 2022; Tsega & Ademe, 2024). In addition, the disruption of peer relationships
heightens emotional strain and leads to isolation (Avissar, 2023). Displaced students, those
who have been evacuated as a result of crisis situations, often experience additional stress
related to adapting to host environments, where social acceptance may be uncertain or
diminish over time (Pyżalski et al., 2022). Together, these emotional challenges significantly
hinder learning participation during emergencies.

Alongside emotional distress, students in emergencies face academic challenges that
disrupt learning continuity. Concentration and participation are often impaired by psy-
chological strain and daily stressors (Martynets et al., 2024; Meshko et al., 2023), while
motivation drops as students focus on the crisis (Schenzle & Schultz, 2024). Moreover, exter-
nal disruptions—such as blackouts and air raids—obstruct task completion and consistent
learning (Fábián et al., 2024), in addition, irregular attendance exacerbates these effects
(Shamir-Inbal et al., 2023). Collectively, these factors limit academic learning in emergencies.

While education remains essential in crises, its delivery is constrained by personal and
structural barriers. School closures due to safety threats, along with trauma, displacement,
and loss, prevent many teachers from continuing to teach (Bugrov et al., 2023; Zayachuk,
2025). Those who remain face emotional strain, caregiving responsibilities, and limited
time for preparation (Akkad & Henderson, 2024; Schenzle & Schultz, 2024). In addition,
many lack training in trauma-informed and adaptive pedagogy (Akkad & Henderson, 2024;
Sidi et al., 2023), and even when available, training may be delayed or increase overload
(Akkad & Henderson, 2024; González et al., 2023; See, 2024). Such conditions obstruct the
continuity of supportive education in crisis.

Building on these difficulties, the pedagogical and emotional disruptions caused by
emergencies demonstrate that education systems must provide not only instructional
but also psychosocial responses, requiring teachers to adapt their practice under difficult
and rapidly changing conditions. In this context, Despite the constraints, many teachers
continue to support students emotionally and academically during emergencies (Rogge
& Seifert, 2025; Rybinska et al., 2023). This support involves integrating emotional care
into instruction through empathy, active listening, and opportunities for processing the
crisis (Pyżalski et al., 2022; Zhang et al., 2023). Family and peer reinforcement also help
reduce distress and maintain engagement (Danylchenko-Cherniak, 2023; No, 2024; See,
2024), while education systems offer stability and mitigate isolation (Tsega & Ademe, 2024).
Emotional care thus forms a critical foundation for learning in emergencies.

In parallel, adaptive pedagogical strategies are key to sustaining student engagement
during crises. Among these strategies, flexible learning spaces—improvised environments
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such as shelters, tents, or community centers established in emergency contexts—offer a
practical solution for maintaining educational routines. These spaces ensure continuity,
safety, and structure, helping stabilize disrupted education (Salha et al., 2024). Furthermore,
collaborative learning and peer interaction enhance participation and promote social con-
nection (Drobotun et al., 2023). In addition, student-centered approaches—such as inquiry-
based tasks, personalized support, and creative activities like music and visual arts—boost
motivation and support emotional expression (Rybinska et al., 2023; Zamkowska, 2024).
Likewise, technology enables communication and instructional continuity when face-to-
face teaching is not possible (Londar & Pietsch, 2023). These combined approaches provide
a stable foundation for learning amid crisis.

2.3. Technological Adaptation for Resilient Emergency Education

Technology serves as a core enabler of instruction in emergencies. Its integration
ensures continuity under disrupted conditions—such as those caused by security threats—
while asynchronous formats provide the flexibility required in crises (Oniskovets, 2023;
Zayachuk, 2025). Pedagogically, digital tools support differentiation by adapting to stu-
dents’ pace and level, with real-time feedback enhancing responsiveness (Garlinska et al.,
2023). In addition, interactive components—such as games, quizzes, and virtual reality—
deepen understanding and promote engagement through active participation (Garlinska
et al., 2023; González et al., 2023). Moreover, global digital resources expand learning
beyond the classroom, offering access to diverse materials and experiences, while LMS
like Google Classroom enhance autonomy, task management, and independent study
(Fábián et al., 2024; Kulić & Janković, 2022). At the same time, technology use encourages
teachers’ professional development. Although initial reliance may provoke anxiety or
confusion, it often leads educators to expand their technological skills and adopt more
interactive approaches (Choi et al., 2024; Holik et al., 2023; Kasperski et al., 2023; Mol-
nár, 2021). Emergency contexts thus promote innovation in both student learning and
digital pedagogy.

Beyond instruction, technology supports students’ emotional and social needs during
emergencies. When face-to-face contact is limited, digital tools enable teachers to sustain
meaningful communication, reducing anxiety and offering stability (Sytnykova et al.,
2023). In parallel, peer communication—via structured platforms or informal apps like
WhatsApp—reinforces social bonds and eases isolation (Daher et al., 2022). This continuity
of connection strengthens emotional stability and peer belonging.

Despite its potential, technology use in emergencies faces key instructional barriers.
Limited access to digital tools and stable internet—especially in displacement—poses a
central challenge (Molnár et al., 2020; Sytnykova et al., 2023). Many teachers also lack
the skills needed for effective integration, while emergency pressures cause stress and
resistance (Bertoletti et al., 2023; Buda & Czékmán, 2021; Martynets et al., 2024; Munyanyo
& Simuja, 2024; Rogge & Seifert, 2025; See, 2024). As a result, technology is often confined
to tasks with limited pedagogical value, such as closed-format assignments using text and
video materials (Cabellos et al., 2023). Weak institutional support and rushed training
further intensify these gaps (Sidi et al., 2023). Together, these factors limit the pedagogical
impact of technology in crisis contexts.

Students also face multiple obstacles in engaging with digital learning during emer-
gencies. Many lack access to essential devices or reliable internet, especially in disrupted
environments (Drobotun et al., 2023). Device sharing, power outages, or shelling further
hinder learning (González et al., 2023; Zayachuk, 2025). In addition, students often lack
digital literacy and receive little parental assistance due to limited technical knowledge
or competing obligations (Kuznetsova et al., 2024; Pangkey & Langkay, 2023). Emotional
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and social disconnection further impedes learning, as virtual communication lacks the
immediacy and nuance of face-to-face interaction (Holik et al., 2023; Garlinska et al., 2023).
Together, these barriers reduce learning effectiveness.

Despite the barriers, several factors promote meaningful technology use in teaching
and learning in emergencies. Teachers with prior digital experience adapt more easily
(Sirk, 2024), while those less experienced benefit from professional development, peer and
management support, and shared resources (Niu, 2024). Likewise, parental involvement
strengthens student engagement (Tammets et al., 2024). Such support systems enhance
sustainable technology integration in emergency situations.

2.4. Teacher Collaboration During Emergencies

Another essential aspect of emergency education is teacher collaboration, as educators
work together to meet rapidly evolving demands. The urgency and complexity of emer-
gency contexts often enable educator collaboration, prompting mutual support in meeting
both learner and teacher needs (Akkad & Henderson, 2024; Herrera-Seda & Pantić, 2025).
These include jointly co-planning lessons and adapting instruction to crisis-specific needs
(Kasperski et al., 2023), as well as collaboratively participating in school-level decision-
making enabled by increased institutional autonomy (Yang et al., 2023). Such collaboration
occurs through in-person and remote meetings, as well as asynchronous exchanges on
social media and informal platforms. In these settings, teachers co-develop and share
resources that address both instructional and emotional needs (Kuznetsova et al., 2024;
Tammets et al., 2024). In addition, many form knowledge communities to exchange strate-
gies, reflect on experiences, offer mutual support, and discuss context-appropriate teaching
(Yang et al., 2023). Similarly, teachers acquire emergency-specific pedagogical tools through
peer learning and mutual support (No, 2024), while those with greater expertise—such as
in remote instruction or psychosocial support—mentor peers through knowledge sharing,
co-planning, and feedback (Acharya & Rana, 2024). These efforts illustrate internal teacher
collaboration in times of crisis.

Collaboration often extends beyond school staff. During emergencies, educators work
with psychologists, welfare staff, and online learning specialists who provide targeted input
and support (Cahill et al., 2021; Lee et al., 2024). Teaching assistants help manage increased
classroom needs, particularly when working with displaced learners facing language
barriers (Pyżalski et al., 2022). Additionally, teachers support relief efforts through care,
logistics, and community aid (Tsos & Makaruk, 2023). Support also comes from donors
and outside institutions through educational materials, emergency funding, infrastructure
repair, joint projects, and scholarships (Kushnir, 2025; Londar & Pietsch, 2023; No, 2024).
These collaborations broaden the support network available to schools in emergencies.

Collaboration yields a wide array of professional and emotional benefits for teachers.
Knowledge-sharing reduces the burden of adapting instruction under pressure (Choi

et al., 2024), while peer learning helps less experienced teachers gain relevant skills (Acharya
& Rana, 2024). Joint planning enhances teachers’ confidence in remote instruction (Knopik &
Domagała-Zyśk, 2022), and emotional support accelerates adjustment and builds resilience
(Kuznetsova et al., 2024). Pedagogically, collaborative teachers use more student-centered
and varied instructional approaches, including collaborative learning (Sirk, 2024; Tammets
et al., 2024). Overall, collaboration improves teachers’ coping, instructional quality, and
adaptability in crisis settings.

Nonetheless, teacher collaboration also involves certain challenges. Joint planning
often takes more time than individual preparation, which may increase pressure during
emergencies (Tammets et al., 2024). Additionally, learning from peers or experts—though
beneficial—can add to the workload already experienced by teachers in crisis situations
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(Cahill et al., 2021). Therefore, while collaborative practices are valuable, they must be
carefully balanced against the realities of emergency teaching.

2.5. Collaborative Processes Among Students in Emergencies

In addition to teacher collaboration, enabling collaboration among learners is essential
for promoting well-being and supporting meaningful learning in emergency settings.
Academic collaboration in such contexts includes a range of structured, peer-based learning
activities. Within FELS, this was often implemented through pair or small-group work
designed around curricular content (Antonis et al., 2023; Sirk, 2024), as well as through
peer learning activities that encouraged students to explore new content together (Tan et al.,
2022). Teachers also facilitated class discussions that addressed both academic subjects
and complex social realities, encouraging students to express ideas, consider diverse
perspectives, and develop critical thinking skills (Daher et al., 2022; Gurenko & Suchikova,
2023; Van Der Merwe & Levigne-Lang, 2023). In some cases, learners co-created products
that demonstrated their understanding or applied their skills (Danylchenko-Cherniak,
2023). These collaborative experiences enhanced motivation, engagement, and self-efficacy
(Kalmar et al., 2022; Mali et al., 2023) and contributed to sustained learner participation
during periods of disruption (Antonis et al., 2023; Petre, 2022). These practices show how
academic collaboration deepened learning and supported continuity during emergencies.

Beyond academic goals, the social aspect of collaboration was also used to strengthen
peer relationships and reduce feelings of isolation (Kasperski et al., 2023). Activities
such as group games, structured play, and joint volunteering-like food distribution or
community projects-helped strengthen interpersonal bonds and collective resilience (Tsos
& Makaruk, 2023; Velykodna et al., 2023). Notably, interactions between displaced and
host-community students promoted social integration through shared play and learning
(Lee et al., 2024). These experiences enabled students to form new connections, adjust to
unfamiliar environments, and participate in developing a supportive classroom culture
(Drobotun et al., 2023; Pyżalski et al., 2022; Toros et al., 2024). Such experiences also
encouraged openness to diversity and values such as empathy, cooperation, and mutual
respect (Cecchini et al., 2024; Drobotun et al., 2023). In this way, the social aspect of
collaboration contributed to students’ adjustment, peer bonding, and the development of
socially connected and respectful classroom cultures.

In addition to supporting peer relationships, collaborative activities in FELS also
addressed students’ emotional needs by creating spaces for expression, reflection, and
shared support (Velykodna et al., 2023). Teachers created opportunities for students to
speak about their feelings, process the crisis, and offer peer support-either in whole-class
discussions or small group settings (Lopatina et al., 2023). These emotionally supportive
interactions were particularly meaningful in the context of displacement and loss, as many
students had experienced trauma and were coping with significant uncertainty (Pyżalski
et al., 2022). Emotional collaboration contributed to a sense of safety and connection,
enabling learners to express vulnerability in a supported environment (Osegbue, 2025).
These experiences helped reduce anxiety, encouraged empathy, and allowed students to
feel seen and supported by their peers and teachers (Gurenko & Suchikova, 2023; Mali
et al., 2023; Møgelvang et al., 2023).

Nevertheless, learner collaboration also presents several challenges. Group tasks often
require more time and coordination than individual work, placing additional cognitive and
logistical demands on students (Antonis et al., 2023). In hybrid or online settings-common
in some emergency responses-difficulties in communication and emotional expression may
arise due to the limitations of digital interaction (Kalmar et al., 2022). Among displaced
students, collaboration may initially support integration, but without ongoing facilitation



Educ. Sci. 2025, 15, 1596 8 of 28

social tensions can develop between evacuees and local peers. These risks underscore the
importance of teacher guidance in promoting respectful dialogue and ensuring inclusive
participation, particularly for shy or marginalized learners (Pyżalski et al., 2022). Moreover,
some students in emergency learning settings have expressed a need for more meaningful
opportunities to collaborate, suggesting that the potential of peer learning is not always
fully realized in practice (Shamir-Inbal et al., 2023). These challenges emphasize the need
for thoughtful planning and active teacher involvement to ensure collaboration is both
effective and inclusive.

3. Research Aims and Questions
Although the literature highlights the importance of technology adaptation, collab-

orative teaching and learning processes in emergency contexts, and documents various
efforts to implement these practices, significant gaps remain regarding their advanced and
effective application, as highlighted in the preceding literature review. Previous studies
indicate that implementation often remains at basic levels, constrained by pedagogical,
emotional, and organizational challenges. This study seeks to address this gap by explor-
ing how collaborative practices and technology adaptation are actually enacted in FELS
established for displaced children and youth during a war, and what adaptive pedagogical
considerations guide their use in these settings.

The research questions are:

1. What types of technologies, if any, are integrated into FELS? What is the level of
technology integration according to the e-CSAMR framework in this context? Which
pedagogical approaches are reflected in these environments according to the Mind-
tools framework?

2. According to the e-CSAMR framework, what are the levels of collaboration among
pedagogical teams, if any, in these FELS? Do these environments encourage the
highest level of teamwork between educators?

3. According to the e-CSAMR framework, what are the levels of collaboration among
learners, if any, in these FELS? Do these environments enable the highest level of
teamwork between learners?

4. Methodology
This study adopts a multiple case study design (Yin, 2018) to identify patterns across

diverse cases (Stake, 2006, 2013). This method is well suited to exploring novel phenomena
with limited empirical grounding in real-life settings, as in this research (Eisenhardt, 2021;
Halkias et al., 2023).

4.1. Participants and Context

The dataset comprises 43 semi-structured interviews and 13 non-participatory obser-
vations conducted in FELS established for displaced populations. Participants included
35 teachers and 8 principals (35 women, 8 men), aged 24 to approximately 70, with 1 to
40 years of experience. They represented both homeroom and subject-matter teachers in
core disciplines such as language, mathematics, and English. Due to security threats during
the Iron Swords War, many teachers were themselves displaced, teaching in unfamiliar
settings with students from various regions—some familiar, others entirely new as evacuees
were relocated to different sites. Fourteen participants worked with evacuees from the
north and 29 with those from the south. The sample included participants who taught in
a variety of public and religious educational frameworks: 18 in elementary schools, 11 in
middle schools, and 14 in high schools.
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The FELS operated in hotels, hostels, universities, and repurposed buildings. Some
consisted of large open areas divided into small groups; others had dedicated classrooms.
They operated three to four hours daily. Students often arrived without school supplies,
which were donated—from basic materials to, in some cases, laptops. In certain FELS,
students were grouped by grade level; in others, mixed-age groupings were used due to
logistical constraints (e.g., limited space or staffing). Some groups included students from
the same communities, while others brought together children from unfamiliar and diverse
regions. Figure 2 presents the diversity of FELS learning spaces across different dimensions.

Figure 2. Key Features of FELS.

4.2. Instruments

A mixed-methods design integrates qualitative and quantitative analyses (Creswell,
2021). The combination of methods enables a deeper, richer, and broader understanding
of different aspects of the phenomenon under study (Stoecker & Avila, 2020). The mixed-
methods is a research paradigm, combining qualitative and quantitative components to
provide a comprehensive understanding of the phenomenon. The multiple case study
design refers to the approach for participant and site selection, allowing the exploration of
patterns across diverse cases. The qualitative approach allowed for an in-depth exploration
of participants’ experiences, while the quantitative approach expanded this understanding
by revealing the overall view and scope of the phenomenon across all data sources. (Mondal
& Alam, 2025).

Methodological triangulation was applied, combining semi-structured interviews and
non-participatory observations to explore pedagogical practices in FELS. The interviews
examined three interrelated domains: the use of technological tools, collaboration among
educators, and collaborative learning among students. Participants were asked which digi-
tal tools they used, for what instructional purposes, and whether their integration reflected
a context-specific rationale or added pedagogical value (e.g., “Do you use technological tools
in the FELS? If so, which tools and for what purpose?”).

Educator collaboration was examined in terms of whether it occurred, who was involved,
and what collaborative practices were used (e.g., “Do you have partners in planning and designing
the learning process? If so, who are they and what is the nature of your collaboration?”).

Student collaboration was explored by examining whether it was implemented,
through which instructional strategies, and whether these were perceived by teachers
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as effective in the emergency setting (e.g., “How, if at all, do you encourage collaboration among
students in these settings?”).

The full interview protocol is presented in Appendix A.
Thirteen lessons were observed across various grade levels, focusing on the same

themes as the interviews: technology use, educator collaboration, and student collaboration.
Observations followed a structured protocol (Dźwigoł, 2024) and were conducted unob-
trusively, allowing for both systematic and emergent insights. The observation protocol is
presented in Appendix B.

4.3. Research Procedure

Following approval from the Ministry of Education’s Chief Scientist and the Insti-
tutional Ethics Committee, participants were recruited through dedicated social media
groups for teachers, subject or age specific consultation forums, and job-posting channels
where FELS principals also shared invitations. We used snowball sampling to recruit
additional participants. The sampling strategy aimed to capture a diverse range of Flexible
Emergency Learning Spaces established across different regions and contexts, as illustrated
in Figure 2. Recruitment proceeded until adequate variation across sites and participant
profiles was achieved, ensuring diversity of the sample.

Most interviews were conducted on Zoom; 17 out of 43 were conducted by phone due
to contextual constraints. All participants received prior notice that interviews would be
recorded and transcribed for further analysis. They were also informed in advance that
both interview and observation data would be reported anonymously, ensuring that no
participant could be personally identified. Each interview lasted about one hour. Interviews
and observations were conducted between November 2023 and February 2024.

4.4. Data Analysis

The interviews and observations were analyzed using two coding methods and pro-
vided a comprehensive understanding, linking field data with theoretical frameworks,
as follows:

1. Top-down coding: Categories were based on the e-CSAMR framework (Shamir-Inbal
& Blau, 2021) included levels of technology integration (Substitution, Augmentation,
Modification, Redefinition) and levels of collaboration (information sharing, coopera-
tion, collaboration) and Jonassen and Carr (2020) framework, encompassed types
of technology use (learning from technology, learning about technology, learning
with technology).

2. Bottom-up coding: Thematic analysis (Braun & Clarke, 2006, 2021) identified re-
curring patterns and categories related to technology integration and collaboration
between instructors and learners.

To ensure inter-rater reliability, an experienced researcher independently re-coded
25% of the interview and observation data. Inter-rater agreement, calculated using Co-
hen’s Kappa, yielded a Cohen’s Kappa coefficient of κ = 0.71, which indicates substantial
agreement according to Landis and Koch’s (1977) criteria.

The unit of analysis in the interviews was a statement (rather than a participant). In
the observations, each recorded entry representing a specific classroom event or action
served as a distinct unit of analysis (see Table 1). The coding was non-exclusive, with
a single statement potentially belonging to multiple categories. Initials are used in the
following tables to denote interviewees while preserving their anonymity.

All analyses were based on proportional distributions (percentages)—that is, the
proportion of statements representing each category or subcategory (e.g., Information
Sharing, Cooperation, Collaboration) out of the total number of statements within each
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dataset. After qualitative analysis, we compared data from interviews and observations,
focusing on technology integration and collaboration levels. A chi-square test was used to
examine differences in frequencies of categories and subcategories.

5. Findings
The following section presents the main categories and subcategories that emerged

from the data analysis. Figure 3 outlines these categories and their hierarchical structure:

Figure 3. Categories and Subcategories of Technology Integration and Collaboration in FELS.

The unit of analysis in this study was a statement (rather than a participant), as men-
tioned in the Data Analysis section. Specifically, the analysis included 475 coded statements
from interviews and 85 coded statements from observations. Within these, for technology
integration, 109 statements were coded in interviews and 25 in observations; for teacher col-
laboration, 255 statements were coded in interviews and 35 in observations; and for learner
collaboration, 111 statements were coded in interviews and 25 in improvised observations.

5.1. Integration and Adaptation of Technological Tools in Teaching and Learning Processes in FELS

The first question addressed the integration of technological tools in FELS, the level of
integration, and the types of mindtools used.

Table 1 presents the levels of technology integration from the interviews and obser-
vations, showing the number and percentage of statements for each level based on the
e-CSAMR framework (Shamir-Inbal & Blau, 2021), along with representative quotes from
interview or observation notes. It also includes a chi-square comparison between the
interview and observation data for each level of integration.
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Table 1. Levels of Technology Integration (N interviews = 109; N observations = 25).

SLevels of Technology Integration Representative Statements

Substitution
Interviews: 31 (28%)
Observations: 8 (32%)
χ2 = 0.09; p = 0.76

Observation: “Due to the lack of textbooks, the teacher utilized a projector
and laptop to present the math problem, allowing all students to view the
content and follow the accompanying explanation.” (N)

Augmentation
Interviews: 43 (40%)
Observations: 10 (40%)
χ2 = 0.0015; p = 0.97

Interview: “The children practice letter recognition on the computer instead
of using workbooks. I introduce a letter or a sound, and then they play
games—such as matching the letter or sound to a relevant image. The
computer provides immediate feedback, like ‘Well done’ or ‘Try again’.” (K)

Modification
Interviews: 24 (22%)
Observations: 7 (28%)
χ2 = 0.32; p = 0.57

Interview: “During a language task, I create a ‘Shazam moment’—students
use their phones to search for the meaning of a word, image, or text and
compare it to what they initially thought.” (SH)

Redefinition
Interviews: 11 (10%)

Interview: “A technology company arrived specifically to establish an
advanced computer lab, recognizing the urgency of the situation. They
donated all the necessary equipment and began teaching the children robotics
and makerspace activities.” (L)

As shown in Table 1, teachers in the Flexible Emergency Learning Spaces primarily
used technology at the basic levels of integration: the most common level of technology
integration in both the interviews and the observations was Augmentation—the second
level in the hierarchy of integration. In addition, both data sources indicated a notable
presence of higher-level integration through Modification. The highest level, Redefinition,
appeared only in the interviews. A chi-square analysis revealed no statistically significant
differences between the interviews and the observations in the distribution of technology
integration levels.

Beyond integration levels, the data were also analyzed using Jonassen’s Mindtools
framework. Table 2 shows the number and percentage of statements for each mindtool
type, with representative quotes. A chi-square comparison was also conducted between
the interview and observation data for each type.

Table 2. Types of mindtools (N interviews = 109; N observations = 25).

Types of Mindtools Representative Statements

Learning from Technology
Interviews: 77 (71%)
Observations: 17 (68%)
χ2 = 0.02; p = 0.89

Observation: “The teacher displayed a digital textbook on the board,
featuring exercises on sentence structure. The students completed the
tasks collaboratively, guided by the teacher throughout the process.” (R)

Learning about Technology
Interviews: 14 (13%)
Observations: 3 (12%)
χ2 = 0.01; p = 0.91

Interview: “After arriving from home with nearly nothing, we received
donated computers. I am tech-oriented and had just completed AI training
through a school program I initiated. Although we intended to begin in
November, the war delayed our plans, and we are only starting now.” (L)

Learning with Technology
Interviews: 18 (16%)
Observations: 5 (20%)
χ2 = 0.14; p = 0.7

Interview: “To support vocabulary acquisition, I watch short segments of
an English-language series with the children—first with subtitles, asking
them to identify key words, which we write down and say aloud. Then
we rewatch without subtitles for listening practice.” (Ch)

The analysis of mindtools used by teachers in the FELS revealed that technology
integration in FELS primarily reflected behaviorist and cognitive approaches to teaching
and learning: the most common type was “Learning from technology”, based on behaviorist
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and cognitive teaching-learning theories. There was also some use of more advanced tools,
such as “Learning with technology” and a small number of statements were categorized
as “Learning about technology”. A chi-square analysis showed no statistically significant
differences between interviews and observations in the distribution of mindtool types.

Table 3 presents the strategies of technology integration identified in the interviews and
observations, including the frequency of statements for each integration strategy alongside
representative statements. The strategies are listed in descending order of frequency based
on the interview data, with percentages rounded.

Table 3. Strategies of Technology Adaptation (N interviews = 114; N observations = 25).

Strategies of Technology Integration Representative Quote

Practicing via Online Educational
Games
Interviews: 33 (28%)
Observations: 7 (28%)

Observation: “The students received a code to access an educational
website for practicing English as a second language through online games,
which they used on their phones. The platform offered a variety of
interactive exercises and games, encouraging engagement through
gamified learning.” (A1)

Projecting Videos, Songs, and Digital
Books
Interviews: 27 (23%)
Observations: 11 (44%)

Interview: “During music lessons, students from [name of] University
presented musical pieces and used a projector to display interactive
activities on a screen, such as movement exercises synchronized with
musical notes and similar tasks.” (D1)

Synchronous Instruction
Interviews: 11 (9%)

Interview: “Some of the evacuated students were unable to integrate into
the educational frameworks provided at the evacuation centers, despite
their efforts. They are currently engaged in remote learning via Zoom,
supported by volunteer teachers.” (Y)

Technology-Mediated Social
Interaction
Interviews: 10 (9%)

Interview: “We have a Dynamic Floor–an interactive learning surface. I
used it during science lessons, and other teachers also took turns using it.
It enabled students to engage with the material through collaborative and
technology-supported activities.” (I)

Learning to Use Apps and
Programming Languages
Interviews: 10 (9%)
Observations: 2 (8%)

Interview: “We set up a room as a temporary computer lab with desks,
chairs, and computers. Students enter in grade-based groups and
participate in structured programming lessons.” (S)

Web-Based Information Search
Interviews: 8 (7%)
Observations: 4 (16%)

Observation: “An app displaying a map with marked locations was
projected onto the board. Students, working in pairs, competed to identify
the countries by conducting quick online searches on their phones.” (D2)

Class Social Media Group for
Communication
Interviews: 5 (4%)

Interview: “We created a WhatsApp group called ‘Enjoy Learning’. Even
if a student attends only once, I take their number, add them to the group,
and explain that we post the next day’s schedule every evening so they
won’t miss anything.” (K)

Prefer Not to Use Digital Tools
Interviews: 5 (4%)

Interview: “I intentionally avoid using computers in my lessons. Since
students already spend extensive time on screens, I use laptops only when
there is a clear pedagogical reason to do so.” (D3)

Creation of Digital Products
Interviews: 4 (4%)
Observations: 1 (4%)

Interview: “Each student received a phrase such as ‘Together we will win’
or ‘We are all brothers’. They designed it using PowerPoint or
Canva—tools that were unfamiliar to them. Working in pairs, they created
the designs, which were later displayed on the walls with their names.” (I)

Flipped Classroom
Interviews: 3 (3%)

Interview: “The physics group is advanced. Due to reduced teaching
hours, they supplement their studies through the Virtual High School,
while classroom time is dedicated to new material, practice, and
reinforcement.” (A)
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Technology adaptation in FELS was commonly implemented through basic strategies,
including online practice games, video screenings, and presentation projection. In addition,
more advanced uses—such as programming instruction provided by external volunteers
and guided online research—were also documented. Certain practices—for example,
technology-mediated social interaction, synchronous instruction, and class WhatsApp
groups—emerged in interviews but were not observed during classroom visits, as these
activities typically occurred outside the FELS environment.

5.2. Collaboration Among Educators in FELS

The second research question examined the occurrence and level of collaboration among
educators in the FELS during emergency teaching, based on the e-CSAMR framework.

Table 4 outlines the levels of collaboration observed among educators in the FELS,
based on the e-CSAMR framework. It presents the number and percentage of statements for
each level, as reported in the interviews and observed during classroom observations. Due
to the very low frequency of Information Sharing and Collaboration in the observations,
the chi-square comparison was conducted solely for this level.

Table 4. Levels of Collaboration Among Educators.

Levels of Collaboration Among Educators Interviews
(N = 255)

Observations
(N = 35) Chi-Square p-Value

Information Sharing 58 (23%) 1 (3%) – –

Cooperation 116 (45%) 32 (91%) 12.73 <0.001

Collaboration 81 (32%) 2 (6%) – –

As shown in Table 4, Cooperation emerged as the most frequently reported level of
educator collaboration across both data sources. Notably, in the interview data, all three
were represented, with Collaboration (the highest level) being the second most frequently
mentioned. This suggests a meaningful emphasis on advanced forms of professional
collaboration. However, in the observations, due to insufficient data regarding Information
Sharing and Collaboration, these categories were excluded from the chi-square analysis.

In addition to examining the levels of educator collaboration based on the e-CSAMR
framework, the analysis also explored the types of collaboration that emerged from the
interviews and observations. Table 5 presents these collaboration types as observed in the
FELS, showing the number and percentage of statements alongside representative quotes
from both data sources.

Table 5 presents various forms of educator collaboration in the FELS, with the most
common being direct assistance to the lead teacher during instruction. Teaching teams
included Ministry staff, volunteers, retirees, and academic trainees, which enabled frequent
support and informal consultations—especially for novice teachers. Collaboration also
occurred through grade-level planning, parallel teaching, and coordination via WhatsApp
groups and flexible team meetings.
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Table 5. Collaboration Types Between Educators in the FELS (N interviews = 255; N observations = 35).

Collaboration Types Between Educators Representative Statement

Team Assistance for the Teacher During
Instruction
Interviews: 61 (24%)
Observations: 27 (77%)

Observation: “In 1st and 2nd grade classes, the classroom team
included a homeroom teacher, a subject teacher, and at least three
volunteers. Additional staff members circulated among the
students, providing support and encouragement during
individual tasks—an essential presence at this developmental
stage.” (N1)

Informal Consultations and Support Between
Teachers and Administration
Interviews: 57 (23%)
Observations: 2 (5%)

Observation: “All students gathered for a musical performance
by a volunteer orchestra. During the event, a homeroom teacher
who had played a key role in establishing the FELS was surprised
with a birthday tribute. Staff members sang to her and expressed
their appreciation. She appeared visibly moved.” (D1)

Parallel Teaching of Groups from the Same
Class
Interviews: 48 (19%)
Observations: 3 (9%)

Observation: “After the break, the students returned and were
divided into two groups: one joined a teacher for a dog-training
activity, while the other remained in the classroom for an English
lesson.” (S1)

A Regular Team Meeting for Planning and
Consultation
Interviews: 27 (11%)

Interview: “We hold a weekly team meeting that includes both
educational and emotional consultation with therapists actively
contributing their professional insights. Discussions of challenges
are usually constructive and effective.” (M)

Team Meetings by Grade Levels and Subject
Areas
Interviews: 19 (7%)

Interview: “The planning and consultation are organized by
grade level. We hold regular meetings and maintain separate
WhatsApp groups for each level. I am responsible for grades 1
and 2, so I prepare materials collaboratively with the full teaching
team across all subjects and consult with them on every aspect.”
(E)

WhatsApp Group for Coordination and
Consultation
Interviews: 19 (7%)

Interview: “There is a strong culture of sharing, especially in the
WhatsApp groups—at times even excessively. For example, I’m
part of ten different groups just from [name], and much of the
content overlaps. Still, people genuinely support one another,
share ideas, and consult.” (Z)

Irregular Team Meetings as Needed
Interviews: 13 (5%)

Interview: “We don’t hold fixed daily team meetings; instead,
they take place as needed. We pause, have brief conversations,
reassess, and consult in order to determine the best course of
action.” (S2)

Staff Member Substitution
Interviews: 8 (3%)

Interview: “Teachers are often absent or unable to attend, so I
manage the class by dividing the students into groups, with each
volunteer leading one group.” (D2)

Collaboration in Teaching and Communication
with Parents
Interviews: 3 (1%)
Observations: 3 (9%)

Interview: “I schedule joint meetings with parents and the school
psychologist, who comes regularly and works closely with the
staff. We’ve met together with several parents facing ongoing
challenges, and he provides practical, effective support.” (T)

5.3. Collaboration Among Learners in FELS

The third research question explored whether collaboration occurred among learners
in the FELS, and at what levels, based on the e-CSAMR framework. Table 6 presents the
number and percentage of statements related to each level of learner collaboration, as
identified in interviews and observations. A chi-square comparison between the two data
sources is also included for each collaboration level separately, comparing interviews and
observations within each level.
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Table 6. Levels of Collaboration Among Learners.

Levels of Collaboration
Among Learners Interviews (N = 111) Observations (N =

25) Chi-Square p-Value

Information Sharing 44 (40%) 11 (44%) 0.13 0.72

Cooperation 32 (29%) 6 (24%) 0.14 0.71

Collaboration 35 (31%) 8 (32%) 0.003 0.96

According to the findings presented in Table 6, collaborative learning was evident
across all three levels, with Information Sharing being the most prevalent form in both
interviews and observations. Higher levels of collaboration also appeared frequently,
particularly at the Collaboration level, suggesting that students were engaged not only in
surface-level exchanges but also in deeper forms of joint learning. However, a chi-square
analysis of learner collaboration levels revealed no statistically significant differences
between the two data sources.

In addition to examining the levels of learner collaboration in FELS, the strategies
through which this collaboration occurred were also analyzed. Table 7 outlines these
strategies, including the number and percentage of statements for each, along with a
representative quote.

Table 7. Strategies of Collaboration Between Learners in the FELS (N interviews = 111; N observations
= 25).

Strategies of Collaboration Between Learners Representative Statement

Pair/Group/Choice-Based Learning
Interviews: 36 (32%)
Observations: 7 (28%)

Interview: “We let them work in pairs or groups and aim to make
the learning experiential. For example, we brought a ball covered
in numbers—working in pairs, students tossed it to each other
and solved a math problem based on the digits their fingers
landed on.” (E)

Social Activity
Interviews: 34 (29%)
Observations: 8 (32%)

Observation: “During the language lesson, students played a
‘Truth or Lie’ game in which they composed two grammatically
correct sentences about themselves—one true and one false—and
the class had to identify the lie.”(R)

Class Discussion
Interviews: 25 (22%)
Observations: 8 (32%)

Observation: “The teacher facilitated a class discussion on the
concept of a hero, prompting students to suggest relevant
qualities. As they responded, the teacher created a sun diagram
with ‘hero’ at the center and their ideas surrounding it.” (M2)

Emotional Dialogue in the Classroom
Interviews: 13 (11%)

Interview: “Together with the psychologist, we focus on practical
issues that the children raise—or sometimes avoid. For example,
when hostages from their region were released, they spoke about
it—what they knew, how they felt, and what they considered
reliable information.” (S2)

Peer Teaching
Interviews: 3 (3%)
Observations: 2 (8%)

Observation: “The teacher asked students who had finished to
circulate and assist their classmates—specifically girls—who had
questions and had not yet completed the task.” (M3)

Lack of Collaboration Skills
Interviews: 3 (3%)

Interview: “We haven’t assigned group work yet—they’re just
not ready. It’s already the end of November, but we still need to
teach them how to work together. Even pair work remains a
challenge.” (K)

It is evident that in the FELS, teachers incorporated various collaborative activities
among learners. The most common form was pair or small-group work, often structured
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around academic tasks. In addition, teachers frequently facilitated social activities, such
as group games and led class discussions that addressed both curricular content and the
complex situation in the country.

When analyzing the collaborative learning strategies in the FELS, we observed that
educators integrated both cognitive activities, such as working on practice tasks or creating
products, alongside emotional and social activities, like discussion circles, group games, and
team-building exercises. We categorized these strategies into three dimensions: cognitive,
social, and emotional.

Table 8 presents the classification of strategies by dimension, including the number
and percentage of statements for each, along with a representative quote.

Table 8. Dimensions of Collaboration Among Learners in the FELS (N interviews = 111; N observa-
tions = 25).

Collaboration Dimensions Among Learners Representative Quote

Cognitive Collaboration
Interviews: 63 (57%)
Observations: 20 (80%)

Observation: “As part of a lesson on the sense of sight, the
teacher presented images featuring visual illusions. The children
discussed what each image depicted and the type of illusion it
represented.” (N)

Social Collaboration
Interviews: 34 (30%)
Observations: 5 (20%)

Interview: “The students created one personal lamp and
additional lamps for each of their classmates, writing about the
light they see shining in themselves and in each peer.” (Sh)

Emotional Collaboration
Interviews: 14 (13%)

Interview: “I hold a weekly philosophy lesson—at least an hour
long—focused on themes connected to the students’ lives and
struggles. These sessions have become a form of emotional
support. Sometimes I sit in a circle and tell a story that sparks
discussion; other times, they share personal experiences, and we
talk from there. Each lesson is different.” (D)

All three collaboration dimensions were integrated into the FELS. Cognitive collabora-
tion was the most frequent, followed by social collaboration and emotional collaboration in
interviews. Yet, emotional collaboration reported in interviews was not observed, suggest-
ing it did not occur in the presence of the observer.

6. Discussion
6.1. Technology Adaptation Approaches in Flexible Emergency Learning Spaces

This study investigated how technology and collaborative practices were implemented
by educators and learners in FELS established for displaced children and adolescents during
war. Regarding the first research question, which addressed the levels and strategies of
technology integration, the findings revealed that the most prevalent forms were basic-
namely, substitution and augmentation. Several factors contributed to this pattern. The
FELS were established under emergency conditions, often without access to advanced
technological infrastructure. This limitation also affected the teachers themselves, many of
whom were displaced and initially lacked personal computers or stable work environments
in the evacuation centers. The combination of insufficient institutional resources and
personal constraints hindered the implementation of more instructionally effective uses of
digital tools. This aligns with previous findings indicating that restricted access-at both the
system and individual levels-limits meaningful technology integration during emergencies
(Sytnykova et al., 2023).

Another key factor was the limited pedagogical training among many teachers, which
prevented them from implementing higher levels of integration. This corresponds to earlier
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research identifying teacher expertise as a critical barrier to advanced technology use in
crisis contexts (Martynets et al., 2024; Rogge & Seifert, 2025; See, 2024). These findings
emphasize the need to develop educators’ capacity to integrate technology effectively in
both routine and emergency settings.

In addition to technical and pedagogical limitations, teachers contended with complex
emotional and instructional challenges. Many were themselves evacuees, unfamiliar with
their students, and responsible for supporting children who had experienced trauma as a
result of the crisis and displacement. The students, coming from diverse regions, had no
prior relationship with their teachers, which added to the difficulty of building trust and
establishing effective classroom dynamics. Faced with these circumstances, educators often
lacked the capacity to design time-intensive, learner-centered, and technology-rich lessons.
Instead, their immediate priority was to create a sense of stability and emotional safety for
their students. These challenges are consistent with prior studies showing that emotional
strain during emergencies can impair teachers’ ability to plan and implement complex
pedagogical strategies (Akkad & Henderson, 2024; Schenzle & Schultz, 2024). They further
support findings that stress may contribute to resistance toward more advanced forms
of technology use in times of crisis (Bertoletti et al., 2023). Despite the predominance of
basic technology use, several notable cases of advanced integration and adaptation were
identified. These initiatives were typically driven by educators with strong technological
proficiency or by volunteers who contributed both equipment and expertise. Previous
research has shown that teachers with well-developed digital pedagogical skills are more
likely to implement higher levels of integration during crises (Sirk, 2024). In some cases,
community support, such as donations and external educational programs, helped facilitate
technology-enhanced instruction and contributed to strengthening educational resilience
(No, 2024).

In addition, a number of teachers made a deliberate effort to address the varied needs
of their students and to maintain engagement under challenging conditions. For some,
this resulted in the adoption of more advanced forms of integration than they had em-
ployed in routine settings. Technology was also used flexibly to support students who
had not been evacuated, but whose schools were closed due to security threats, as well
as those struggling to adjust to the new learning environment. This finding is consistent
with prior claims that technology can serve as an adaptive educational tool in times of
crisis (Zayachuk, 2025) and with research suggesting that emergency conditions can act
as a catalyst for techno-pedagogical innovation (Kasperski et al., 2023). Examples of such
adaptive practices included the use of synchronous instruction and WhatsApp communi-
cation, which appeared in interviews but not in observations, as they took place outside
the formal classroom setting. This discrepancy between reported and observed practices
suggests that teachers’ technology use extended beyond formal instruction, reflecting their
continuous efforts to maintain communication, coordination, and emotional connection
with displaced students.

6.2. Collaboration Among Educators

The second research question explored the extent and nature of collaboration among
educators in the FELS. Findings indicated a remarkably high prevalence of teacher col-
laboration, primarily at the upper levels of the e-CSAMR framework. Educators jointly
developed the structure and policies of the newly established spaces and worked closely
to address the complex and evolving needs of displaced students. This collaboration was
likely prompted by the emotional burden of the emergency, the unfamiliarity between
teachers and learners, and the shared sense of responsibility. These findings align with
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prior research showing that crisis contexts often promote collective professional action
(Akkad & Henderson, 2024).

Beyond pedagogical coordination, collaboration also helped teachers navigate their
own emotional burdens. Many educators shared personal challenges, offered mutual
support, and exchanged coping strategies for working with distressed students. These
emotionally supportive interactions contributed to teacher resilience and a sense of solidar-
ity, reflecting prior studies that highlight the value of peer support in sustaining educators
during crises (Kuznetsova et al., 2024).

This collaborative culture was further strengthened by the active involvement of a
wide range of volunteers-including professors, retired educators, student teachers, and
artists-who brought diverse expertise and assumed shared responsibilities. Their significant
presence in the classroom ensured that several adults were available during each lesson,
making it possible to provide more personalized and responsive support to students, both
academically and emotionally. Many of these individuals had backgrounds in pedagogy or
psychosocial care and served as mentors, supporting teachers in navigating both instruc-
tional and emotional challenges. Their involvement reinforces prior research indicating
that community engagement can enhance both academic support and emotional care in
emergency learning environments (Lee et al., 2024). Furthermore, the varied professional
profiles of staff members, particularly those from artistic and academic fields, enabled
the introduction of creative and recreational activities that nurtured students’ emotional
well-being during the crisis. Taken together, these collaborative efforts not only supported
teacher resilience, but also expanded the range and depth of support provided to learners.

Although the qualitative interviews revealed a wide range of collaborative practices
among educators, only one form-Cooperation-was observed during classroom sessions.
This pattern was further supported by the quantitative comparison, which revealed a
notable gap even within the Cooperation level itself. The alignment between the qualitative
and quantitative findings strengthens the conclusion that much of the collaboration de-
scribed by teachers occurred outside formal instruction and was not reflected in classroom
practice. A plausible explanation is that the emotional burden experienced by learners
required teachers to focus their full attention on immediate instructional and emotional
needs, leaving limited opportunity for in-class consultation or planning. This interpretation
is consistent with findings by Meshko et al. (2023), who observed that student distress
often disrupted classroom participation and, in turn, reduced opportunities for teacher
collaboration.

A bottom-up analysis of interview and observational data yielded five distinct forms
of educator collaboration:

• Advisory Collaboration: providing emotional and professional support to colleagues,
including offering advice and substituting for absent peers when necessary.

• Parallel Collaboration: multiple teachers simultaneously teaching in the same class-
room, each working with different groups.

• Assistance Collaboration: lead teacher supported by additional staff during lessons.
• Enriching Collaboration: joint lesson planning or developing a shared vision for

emergency learning spaces.
• Simultaneous Collaboration: co-teaching that integrates each educator’s unique

contributions.

These five collaborative configurations correspond to the hierarchical structure of the e-
CSAMR framework (Shamir-Inbal & Blau, 2021), which categorizes educator collaboration
based on depth of involvement and shared responsibility (see Figure 4).
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Figure 4. Five Collaborative Strategies Among Educators.

These five collaborative types offer a conceptual framework for understanding teacher
teamwork across emergency and routine settings, moving beyond hierarchical levels to
describe diverse modes of professional collaboration.

6.3. Collaboration Among Students

The third research question investigated the presence and depth of collaborative
learning processes among students in FELS. Findings indicated that such collaboration
occurred at all three levels of the e-CSAMR framework, including instances of high-level
engagement. A bottom-up analysis revealed that teachers primarily implemented collab-
orative strategies within the cognitive dimension, such as pair work, small-group tasks,
and whole-class discussions. These efforts aimed to maintain active student involvement
despite the disruptions caused by the emergency. This aligns with prior research suggesting
that collaborative learning enables sustained participation during crises (Antonis et al.,
2023; Drobotun et al., 2023). It also reflects teachers’ strong sense of professional responsibil-
ity to provide meaningful learning experiences under adverse conditions (Rybinska et al.,
2023). Importantly, students often responded positively, actively participating in these
collaborative formats, which may have contributed to a sense of continuity and emotional
grounding amid disruption (Tsega & Ademe, 2024).

In addition to cognitive strategies, teachers also facilitated collaboration in the emo-
tional and social dimensions. Emotionally grounded collaboration took the form of teacher-
led sharing circles, while socially focused collaboration was enabled through structured
group activities such as board games. These practices were intentionally implemented to
respond to the psychological toll of the crisis and the lack of familiarity among students
from different regions. By using emotionally grounded activities, teachers aimed to reduce
anxiety and enhance a sense of safety, while socially oriented tasks helped build interper-
sonal bonds and promote peer connection. These findings correspond with prior research
highlighting the emotional and social benefits of peer-based collaboration in emergency
settings, particularly for displaced learners (Lopatina et al., 2023; Mali et al., 2023; Toros
et al., 2024). However, emotional collaboration was not observed during classroom ob-
servations, despite 13 h of observation data. It was likely because teachers intentionally
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avoided initiating emotionally oriented activities in the presence of an observer, out of
respect for students’ privacy and emotional sensitivity. This deliberate choice aligns with
prior research emphasizing teachers’ strong attentiveness to learners’ emotional needs in
emergency contexts (Velykodna et al., 2023).

6.4. The Extended e-CSAMR Framework-(e)-CDSAMR

To comprehensively analyze teaching and learning processes, we propose expanding
the e-CSAMR framework to include both the dimensions of learning (cognitive, social,
emotional) and the levels of collaboration alongside technology integration. The resulting
framework-the (e)-CDSAMR framework-enables a multifaceted assessment of pedagogical
practices in emergency and non-emergency contexts alike. The acronym stands for: C—
Collaboration, D—Dimension, S—Substitution, A—Augmentation, M—Modification, R—
Redefinition. Figure 5 presents the structure of the (e)-CDSAMR framework.

 

Figure 5. The (e)-CDSAMR Framework.

Among the three collaboration dimensions, the emotional domain received the least
emphasis. A likely explanation is that many teachers lacked either the training or confi-
dence to facilitate emotionally oriented activities, despite their recognized importance in
times of crisis. This finding underscores the vital contribution of external professionals
who supported teachers in addressing students’ emotional needs. It also highlights the
importance of better preparation for educators during routine periods to engage with
learners’ emotional well-being in both regular and emergency educational settings. In
line with this, prior research has shown that teachers often feel insufficiently prepared
to provide emotional support during crises (Akkad & Henderson, 2024). The findings
demonstrate that all three levels of collaboration-Information Sharing, Cooperation, and
Collaboration-can be expressed across cognitive, social, and emotional learning dimen-
sions. For instance, within the cognitive domain, Information Sharing may involve class
discussion, Cooperation may be reflected in assigning distinct roles within an academic
task, and Collaboration may occur when students jointly solve problems. In the social
domain, Information Sharing might entail turn-taking in a trivia game, Cooperation could
involve completing different parts of a group challenge, and Collaboration may be seen
when learners work together toward a common goal against a simulated opponent. In
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the emotional dimension, Information Sharing could involve expressing personal feelings,
Cooperation might include each student formulating a question on an emotional theme
to contribute to a group discussion, and Collaboration could be demonstrated through
co-creating a product that captures shared emotional experiences.

7. Conclusions
This study examined the integration and adaptation of technology and the collabora-

tive practices of teachers and learners in FELS established during wartime—an area that
remains underexplored in the current literature. The study employed a mixed-methods mul-
tiple case study design, combining semi-structured interviews and classroom observations
in FELS for evacuees. The findings revealed that, although most technology use in FELS
occurred at lower levels of integration, it nonetheless encouraged teachers to experiment
with more advanced applications. Supported by volunteers, several spaces demonstrated
high levels of technology use, which acted as a catalyst for more meaningful digital en-
gagement. In this way, technology integration enabled varied learning formats, provided
differentiated responses to learners’ needs, and enhanced motivation and interest—thereby
contributing to resilient education. These findings highlight the importance of establishing
stable and accessible technological infrastructures in emergency-responsive educational
settings, as well as providing ongoing pedagogical support that enables teachers to adopt
more innovative and higher-level uses of technology even under crisis conditions.

The emergency context also promoted high levels of teacher collaboration. Multiple
forms of cooperation were identified, including joint lesson planning, shared assistance
to learners, professional advice, and mutual emotional support among educators. These
practices enhanced both instructional quality and teacher resilience. The prominence of
emotional support within these collaborative interactions underscores its pedagogical sig-
nificance: emotional collaboration functioned as a stabilizing force that sustained teachers’
professional functioning, buffered uncertainty, and reinforced collective resilience within
the FELS environment. Embedding emotional collaboration within teacher preparation
and ongoing professional learning may therefore strengthen educators’ capacity to respond
adaptively in emergency contexts.

Finally, learner collaboration was intentionally encouraged by teachers through struc-
tured social–emotional activities such as sharing circles, group games, and cooperative
learning tasks. These collaborative formats supported interaction and engagement across
cognitive, social, and emotional dimensions, nurturing learners’ sense of belonging, se-
curity, and well-being, and strengthening both individual and collective resilience in the
emotionally challenging circumstances of emergency education. Such findings empha-
size the need for institutional practices that recognize the social–emotional foundation of
learning as an essential component of emergency pedagogy and that ensure educators are
equipped with the training, tools, and supportive conditions necessary to cultivate these
collaborative processes effectively.

By applying pedagogical theory through the e-CSAMR and Mindtools frameworks—
and by introducing the new e-CDSAMR framework—this study offers both a conceptual
lens and a practical resource for analyzing technology-supported and collaborative ed-
ucational practices across cognitive, emotional, and social domains, in emergencies and
beyond. Moreover, this article contributes an expanded conceptual framework that defines
not only levels but also distinct types of teacher collaboration applicable across diverse edu-
cational contexts. Taken together, these insights reinforce the centrality of both technological
readiness and emotionally informed collaboration in constructing resilient emergency learn-
ing environments, pointing to concrete directions for strengthening training frameworks,
resource allocation, and pedagogical design in future emergency responses.
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Limitations and Future Research

While this study provides valuable insights into technology integration and collab-
orative practices within FELS during the early stages of an emergency, future research
could examine how such practices evolve over time and across diverse educational con-
texts. Expanding the empirical base may help to further validate the proposed e-CDSAMR
framework and support the development of robust, context-sensitive strategies for teaching
and learning in both emergency and routine settings.

Author Contributions: Conceptualization, I.B. and O.A.; methodology, I.B. and O.A.; validation, I.B.
and O.A.; formal analysis, O.A.; investigation, O.A.; resources, I.B.; data curation, O.A.; writing—
original draft preparation, O.A.; writing—review and editing, I.B.; visualization, O.A.; supervision,
I.B.; project administration, O.A.; funding acquisition, I.B. All authors have read and agreed to the
published version of the manuscript.

Funding: This research was supported by the Research Authority, The Open University of Israel.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Ethics Committee of Chief Scientist of the Israeli Ministry of
Education; Institutional Ethics Committee, The Open University of Israel (Chief Scientist’s Office
Approval Code: 12983, Approval Date: 1 November 2023; Institutional Ethics Committee Approval
Code: 3459; Approval Date: 20 November 2023).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The datasets generated and/or analyzed during this study are available
(in Hebrew) from the corresponding author upon reasonable request. Due to ethical and privacy
considerations, the data are not publicly available.

Acknowledgments: During the preparation of this manuscript, the authors used ChatGPT for
language editing. The authors have reviewed and edited the content generated and take full respon-
sibility for the final version of this publication.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviation

FELS Flexible Emergency Learning Spaces

Appendix A. Interview Questions for Educators in Flexible Emergency
Learning Spaces

* The interview guide includes topics beyond the scope of this article, and not all
questions were analyzed or discussed in the present study.

Appendix A.1. Background

1. Tell me a bit about yourself (e.g., education, teaching experience, seniority).
2. Could you describe the flexible emergency learning space where you are teaching:

Where is it located? What grades and subjects do you teach? How frequently? What
does the learning space look like? Is it fixed or changing? To what extent does the
space allow for student movement and flexibility between whole-class instruction,
group work, or individual learning?

3. How did you come to teach in this space?

Appendix A.2. Professional Development

1. Have you participated in any training or received any guidance on teaching in flexible
emergency learning spaces during emergencies? You may refer to formal programs as
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well as informal processes-online or face-to-face. (If clarification is needed, provide
examples such as peer learning via social media or in temporary residences, online
tutorials, etc.).

2. (If yes): What teaching tools or strategies did you gain through this training, and how
do you implement them in your current teaching?

Appendix A.3. Teaching, Learning, Assessment, and Teacher Role

1. How do you perceive your role as a teacher in these flexible emergency learning
spaces? In what ways, if any, does this differ from your role in a regular classroom
during routine times?

2. What are your teaching goals in this emergency setting, and how do they differ from
your goals during routine teaching?

3. What instructional methods do you use in these flexible spaces, and what is the
rationale behind them? How, if at all, do these methods differ from those you use in
regular classroom settings?

4. How has teaching during an emergency influenced your perception of your teach-
ing role?

5. Do you think certain subjects are better suited to these spaces than others? Please ex-
plain.

Appendix A.4. Students

1. In what ways does student learning in these flexible emergency learning spaces differ
from routine learning?

2. How do students respond to learning in this context?
3. What unique learning, emotional, or social needs do your students have in these

emergency spaces, and how do you address them?
4. Do you use any assessment methods to evaluate student performance in these set-

tings?

Appendix A.5. Technology Integration

1. Do you use any technological tools in your teaching in these flexible learning spaces?
2. (If yes): Which tools do you use and for what purpose?
3. (Note: This includes the educational use of students’ personal phones. If teaching

occurred online, please describe that as well.)

Appendix A.6. Collaboration Among Students and Staff

1. How, if at all, do you promote collaboration among students in these flexible emer-
gency learning spaces?

2. Do you collaborate with colleagues in lesson planning? (If yes): Who are your
collaborators, and what does this collaboration look like?

Appendix A.7. Perceptions of Success and Final Reflections

1. What challenges do you see in teaching and learning in flexible emergency learning
spaces during an emergency?

2. What factors have helped or supported effective teaching and learning in these set-
tings?

3. What, in your view, would constitute successful teaching and learning in these flexible
emergency learning spaces during an emergency?

4. Is there anything you would like to emphasize, clarify, or add that was not addressed
in this interview?
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Appendix B. Classroom Observation Protocol
* The observation protocol includes topics beyond the scope of this article, and not all

elements were analyzed or discussed in the present study.

General Lesson Information

1. Teacher’s name:
2. Teacher’s role:
3. Subject area:
4. Lesson location:
5. Lesson number on the timetable:
6. Student age group/grade level:

Lesson Content: Lesson Components

a. Type of activity (e.g., discussion, direct teaching, group work, etc.)
b. Description of the activity
c. Duration of the activity

Collaboration Among Educators

During the lesson, was there collaboration among educators? Who were the participants?
How was the collaboration expressed or demonstrated?

Use of Technology

a. Technological tools used by the teacher

• Digital content or functions (how the tool was used)

b. Technological tools used by the students

• Digital content or functions

Classroom Environment

a. How was the classroom arranged?
b. Were any changes made to the classroom setup during the lesson?

• If so, by whom and at whose initiative (teacher or students)?

Teacher–Student Interaction

• How long has the teacher known the students?
• Was the teacher–student interaction respectful?
• Were there frequent disciplinary issues?

Student–Student Interaction

• What were the interaction types between students?
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Kulić, D., & Janković, A. (2022). Teachers’ perspective on emergency remote teaching during COVID-19 at tertiary level. Information
Technologies and Learning Tools, 89(3), 78–89. [CrossRef]

https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1080/14780887.2020.1769238
https://doi.org/10.37441/cejer/2021/3/3/10391
https://doi.org/10.21511/ppm.21(2-si).2023.19
https://doi.org/10.3390/educsci13010058
https://doi.org/10.1080/02619768.2021.1991305
https://doi.org/10.34105/j.kmel.2024.16.013
https://doi.org/10.3390/su14031070
https://doi.org/10.21272/Ftrk.2023.15(1)-6
https://doi.org/10.17721/2663-0303.2023.2.06
https://doi.org/10.29119/1641-3466.2024.206.7
https://doi.org/10.1177/1476127020982866
https://doi.org/10.31499/2706-6258.1(11).2024.304915
https://doi.org/10.3390/electronics12071550
https://doi.org/10.1007/s11423-023-10200-9
https://doi.org/10.1177/08920206231218351
https://doi.org/10.2139/ssrn.4423757
https://doi.org/10.3390/educsci15030316
https://doi.org/10.3991/ijep.v13i4.37077
https://doi.org/10.1201/9781315045337-8
https://doi.org/10.1016/j.heliyon.2022.e08823
https://www.ncbi.nlm.nih.gov/pubmed/35128108
https://doi.org/10.25304/rlt.v31.2982
https://fs.knesset.gov.il/globaldocs/MMM/cac8692c-ba92-ee11-8162-005056aa4246/2_cac8692c-ba92-ee11-8162-005056aa4246_11_20361.pdf
https://fs.knesset.gov.il/globaldocs/MMM/cac8692c-ba92-ee11-8162-005056aa4246/2_cac8692c-ba92-ee11-8162-005056aa4246_11_20361.pdf
https://fs.knesset.gov.il/globaldocs/MMM/cac8692c-ba92-ee11-8162-005056aa4246/2_cac8692c-ba92-ee11-8162-005056aa4246_11_20361.pdf
https://doi.org/10.26822/iejee.2022.261
https://doi.org/10.33407/itlt.v89i3.4758


Educ. Sci. 2025, 15, 1596 27 of 28

Kushnir, I. (2025). ‘It is more than just education. It’s also a peace policy’:(re) imagining the mission of the European Higher Education
Area in the context of the Russian invasion of Ukraine. European Educational Research Journal, 24(1), 111–126. [CrossRef]

Kuznetsova, H., Serdiuk, H., Bazyl, L., Vyshnyk, O., & Sobko, V. (2024). Realities of developing the research competence of teachers-
philologists in wartime. Revista Eduweb, 18(1), 218–234. [CrossRef]

Landis, J. R., & Koch, G. G. (1977). The measurement of observer agreement for categorical data. Biometrics, 33(1), 159. [CrossRef]
Lee, J., Voutilainen, M. M., & Green, C. (2024). Showcase: Emergency education response education above all’s collaborative projects for Ukraine.

HundrED. [CrossRef]
Londar, L., & Pietsch, M. (2023). Providing distance education during the war: The experience of Ukraine. Information Technologies and

Learning Tools, 98(6), 31–51. [CrossRef]
Lopatina, H., Tsybuliak, N., Popova, A., Bohdanov, I., & Suchikova, Y. (2023). University without Walls: Experience of Berdyansk State

Pedagogical University during the war. Problems and Perspectives in Management, 21(2), 4–14. [CrossRef]
Mali, D., Lim, H., Roberts, M., & Fakir, A. E. (2023). An analysis of how a collaborative teaching intervention can impact student mental

health in a blended learning environment. The International Journal of Management Education, 21(3), 100853. [CrossRef]
Martynets, L., Shyba, A., Kochetkova, I., Krupiei, K. S., & Rud, A. (2024). The impact of the war on the development of higher education

in Ukraine: Experience for EU countries. Academia, 35/36, 28–49. [CrossRef]
Meshko, H. M., Meshko, O. I., & Habrusieva, N. V. (2023). The Impact of the War in Ukraine on the Emotional well-being of Students in

the Learning Process. Journal of Intellectual Disability—Diagnosis and Treatment, 11(1), 55–65. [CrossRef]
Møgelvang, A., Vandvik, V., Ellingsen, S., Strømme, C. B., & Cotner, S. (2023). Cooperative learning goes online: Teaching and learning

intervention in a digital environment impacts psychosocial outcomes in biology students. International Journal of Educational
Research, 117, 102114. [CrossRef]

Molnár, G. (2021). Methodological and curriculum development-related innovation options and challenges in education in the
aftermath of the pandemic. Opus et Educatio, 8(3), 286–296. [CrossRef]
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