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Following the spread of COVID-19 and the subsequent expansion of virtual
education, elementary schools were at the forefront of adopting this
educational shift. This study aimed to explore elementary school teachers'
perceptions of virtual science instruction. Employing a qualitative,
phenomenological approach, the study involved in-depth interviews with 11
purposively sampled male teachers from District 1 of Yazd during the 2020-
2021 academic year. Data collection was concluded upon reaching
theoretical saturation, and the data were analyzed using Smith's (1999)
thematic analysis method. The trustworthiness of the findings was ensured
through peer debriefing. The results were organized into four main themes—
challenges, strategies, contexts, and consequences and 36 sub-themes. Key
challenges included shifts in pedagogy and content, student assessment,
academic dishonesty, lack of teacher preparedness, parental involvement,
classroom management, student interaction and motivation, and the use of
hardware. In response, teachers adopted strategies such as self-initiated
professional development, using alternative materials, content creation, and
recognizing the need for in-person instruction. The experience was
contextualized by a lack of institutional support, software deficiencies,
families' financial issues, infrastructural limitations, and a reduced focus on
the social dimension of learning. The consequences were twofold: positive
outcomes included enhanced student responsibility, self-confidence, and
creativity, while negative impacts comprised physical and psychological
harm and school dropouts. The findings indicate that virtual science
education presents significant challenges affecting both teacher performance
and student learning, offering crucial implications for designing blended
learning models in the post-pandemic era.
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Extended Abstract
Introduction

The global COVID-19 crisis necessitated an
abrupt and wunplanned transition from
traditional to virtual education, fundamentally
altering the educational landscape in Iran and
worldwide. This paradigm shift, while
creating opportunities for innovation, exposed
significant challenges related to digital
infrastructure, teacher preparedness, and
pedagogical adaptation. The primary school
level, a foundational stage for conceptual
understanding and learning habits, was
particularly vulnerable to this disruption. The
challenge was amplified for subjects like
science, which are inherently dependent on
laboratory activities, direct observation, and
experiential learning—elements difficult to
replicate in a virtual setting. Teachers, often
lacking formal training in digital pedagogy,
were confronted with the dual task of
mastering new technologies while redesigning
their  teaching methods to maintain
meaningful learning. This study addresses a
significant gap in the literature, which has
predominantly focused on higher education,
by exploring the lived experiences of
elementary school teachers. It seeks to
understand  the  challenges, strategies,
contexts, and consequences they encountered
while teaching science remotely, providing
valuable insights for teachers, policymakers,
and curriculum developers.

Methodology

This study employed a qualitative approach
with a phenomenological research design to
gain a deep and interpretive understanding of
teachers' lived experiences. The research
population comprised all upper-grade primary
school teachers in District 1 of Yazd who had
taught science virtually during the 2020-2021
academic year. A purposive, criterion-based
sampling method was used to select 11 male
teachers who possessed rich and relevant
experiences. Data collection continued until
theoretical saturation was achieved. The
primary data collection tool was the in-depth,
semi-structured interview, with each session
lasting between 60 to 90 minutes. All

interviews were audio-recorded with informed
consent and transcribed verbatim. The data
were analyzed using thematic analysis
following the steps proposed by Smith (1999),
which involved familiarization, initial coding,
theme identification and categorization, and
theme  refinement. To  ensure  the
trustworthiness of the findings, Lincoln and
Guba's (1986) criteria were applied, including
peer debriefing and member checks
(credibility), thick description
(transferability), and a detailed audit trail
(dependability and confirmability).

Results

The analysis of interview data revealed four
overarching themes that capture the essence
of the teachers' experiences: Challenges,
Strategies, Contexts, and Consequences.
The first theme, Challenges, encompassed the
primary obstacles teachers faced. These
included: a fundamental change in teaching
methods and content, a lack of prior training
and preparedness for digital pedagogy, a crisis
in conducting authentic assessment for a
practical subject, a significant reduction in
effective teacher-student and student-student
interaction, the emergence of academic
dishonesty in assignments, and difficulties in
managing the virtual classroom (e.g.,
attendance).

The second theme, Strategies, highlighted the
creative and proactive measures adopted by
teachers to overcome these challenges. Key
strategies were: self-initiated professional
development to acquire new digital skills, the
creation of localized and teacher-made
content  (e.g., recording their own
experiments), using simple, household items
as alternative lab equipment, leveraging
supplementary educational networks, and
ultimately recognizing the necessity of in-
person sessions for core practical concepts.
The third theme, Contexts, referred to the
underlying conditions that shaped the entire
experience. These were: the inherently
objective, practical, and inquiry-based nature
of science education; infrastructural and
technological deficiencies, particularly with
the national "SHAD" platform; the diverse
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and often challenging socioeconomic
conditions of students' families; and a
perceived lack of adequate support from
educational authorities.
The final theme, Consequences, detailed the
dualistic outcomes of this period. Positive
consequences included the fostering of
responsibility and independence among
students. However, negative consequences
were more prominent, including physical and
psychological harm (e.g., eye strain, stress)
for both teachers and students, the
exacerbation of educational inequality, and, in
some cases, student dropouts due to a lack of
access to technology.

Discussion and Conclusion

This study reveals that the transition to virtual
science  education was a  complex
phenomenon characterized by systemic crises
and individual resilience. The challenges
identified, particularly the lack of teacher
preparedness and the difficulty of authentic
assessment, align with global findings on
emergency remote teaching.  Teachers
demonstrated remarkable professional agency
by engaging in self-directed learning and
pedagogical innovation. However, their
efforts were often constrained by contextual
factors, such as inadequate technological
infrastructure and the digital divide, which
deepened pre-existing social inequalities.
The findings underscore a critical tension:
while teachers acted as agents of change at the
micro-level, the macro-level system failed to
provide adequate support. The positive
outcome of enhanced student self-direction is
noteworthy and aligns with literature on self-
regulated learning in online environments.
Conversely, the negative consequences,
especially the amplification of educational
disparity, serve as a stark warning for
policymakers.

The study concludes that while virtual
education presents certain opportunities, its
effective implementation, especially for
practical subjects, requires more than teacher
creativity. It necessitates systemic investment
in digital infrastructure, a fundamental
rethinking of teacher training to include
robust digital pedagogy, and the development
of equitable policies to ensure that no student

is left behind. Future educational models
should consider a blended approach that
leverages the strengths of both online and
face-to-face instruction to create a more
resilient and effective learning ecosystem.
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