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Abstract

This research was conducted with the primary
objective of systematically investigating and
analyzingthedeeply embedded epistemological
beliefs of pre-service science teachers
regarding the intricate nature of science, the
multidimensional nature of technology, and
the complex, reciprocal interactions between
Science, Technology, and Society (STS) within
the contemporary educational framework of
Farhangian University during the 2024-2025
academic year. Employing a descriptive-
analytical survey design, the target population
of this empirical study included all 215
undergraduate pre-service teachers in science-
related disciplines (Chemistry, Physics,
Biology, Mathematics, and General Science),
from which a sample of 86 participants was
selected using stratified random sampling with
proportional allocation.

This comprehensive methodological approach
enabled a precise exploration of how these
future teachers perceive the foundational
pillars of the scientific enterprise, ensuring
that the collected data accurately represent
the diverse academic backgrounds within the
teacher-training institution.

The primary data collection instrument
was the culturally adapted and validated
Persian translation of the standardized
eleven-item Views on Science-Technology-
Society (VOSTS) questionnaire, originally
developed by Aikenhead and Ryan in 1992.
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The questionnaire systematically categorizes
participants’ cognitive orientations into three
distinct philosophical tiers: the Naive view,
rooted in logical positivism; the Has Merit
view, serving as a transitional conceptual stage;
and the Realistic view, based on modern critical
realism and social constructivism. To establish
the statistical validity of the collected data,
descriptive statistics and inferential analyses
were performed using the SPSS software
package, specifically applying the Chi-Square
Goodness-of-Fit test to determine whether
the observed frequencies of pre-service
teachers’ viewpoints deviated significantly
from a uniform random distribution. The
integration of this statistical test was essential
for determining whether the documented
perspectives reflected established intellectual
patterns rather than transient responses.

The empirical results yielded from this
inferential analysis provided insights into
the underlying cognitive configurations of
these future educators, demonstrating that,
for the majority of the evaluated items, the
distribution of responses was statistically non-
uniform and highly significant. This finding
indicates that pre-service teachers do not
hold arbitrary or erratic opinions but rather
operate within well-established, structured
mental frameworks. However, a detailed
structural analysis of the specific subscales
revealed a significant cognitive imbalance or
epistemic paradox among the participants,
particularly concerning the foundational and
intrinsic dimensions of the Nature of Science
and the Nature of Technology. This structural
dissonance highlights a critical disconnect
within their professional preparation, whereby
external utility is acknowledged while internal
philosophical underpinnings remain largely
unexamined and underdeveloped.

Specifically, regarding the structural aspects of
scientific knowledge—such as the hierarchical
relationship between hypotheses, scientific
theories, and empirical laws—57.8% of
the pre-service teachers fell into the Naive
category, frequently misinterpreting scientific
laws as absolute, unalterable truths that occupy
a higher epistemological status than theories,
reflecting a heavily outdated positivistic
outlook. Furthermore, an even more striking
95.3% of the participants failed to achieve
a Realistic understanding of the intrinsic
Nature of Technology, with 65.4% exhibiting

explicitly Naive views that oversimplify
technology as merely an applied byproduct
or practical servant of scientific discovery,
thereby overlooking its independent socio-
historical evolution, distinctive engineering
design paradigms, and complex cultural
dependencies.

In stark contrast to these severe philosophical
deficiencies regarding the internal structures of
science and technology, the pre-service teachers
demonstrated a remarkably sophisticated,
mature, and holistic understanding when
evaluating external dimensions, showing high
levels of Realistic awareness exceeding 60%
in components related to the social impacts
of technology, environmental consequences,
and the broader reciprocal influences between
societal needs and scientific research. This
striking cognitive juxtaposition indicates that
while future science educators are capable
of critically assessing how technological
innovations reshape daily human life or how
political and economic factors influence
scientific funding, they remain philosophically
Naive  regarding what science and
technology actually are at the ontological and
epistemological levels, clearly recognizing
their consequences while remaining less aware
of their internal structures and processes.

This profound structural imbalance poses a
substantial long-term risk to the future of the
national education system because teachers
who hold dogmatic, absolute, and simplistic
views of scientific discovery are highly
likely to unconsciously transmit these same
misconceptions to subsequent generations,
resulting in teacher-centered classrooms where
science is presented as a static collection of
unquestionable facts rather than as a dynamic,
human, and fallible enterprise. This traditional
pedagogical approach stifles critical inquiry
and discourages students from questioning
established paradigms, ultimately producing
individuals who lack the necessary cognitive
tools to engage in authentic scientific
evaluation. Consequently, this study concludes
that a fundamental pedagogical and structural
paradigm shift is urgently required within the
teacher-training curriculum of Farhangian
University, moving away from purely content-
heavy, memorization-based science courses
and actively integrating mandatory, specialized
modules dedicated to the Philosophy of
Science, the History of Technology, and case-
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based socio-scientific inquiry.

Ultimately, systematically upgrading the
epistemic frameworks of future educators from
simplistic naivety to critical, multidimensional
realism can foster authentic scientific literacy
and critical thinkingamongtheir future students.
By ensuring that these pre-service teachers
undergo a profound cognitive transformation
before entering professional classrooms, the
educational system can successfully break the
cyclical transmission of scientific dogmatism
and prepare active, responsible citizens
capable of navigating the complex socio-
scientific challenges of the modern world.
Thus, the significance of this research lies not

Zareietal. ¢

only in diagnosing the current epistemological
state of future science instructors but also in
providing concrete empirical justification for
urgent curricular reforms that bridge the gap
between external social awareness and internal
philosophical competence, ultimately paving
the way for a more reflective, inquiry-based,
and progressive model of science education
across the country. Through these deliberate
institutional modifications, the university can
ensure that the next generation of educators
is fully equipped to cultivate classrooms that
celebrate curiosity, accept tentative knowledge,
and actively engage with the evolving nature
of global scientific development.
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