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In an era of rapid technological evolution, education systems worldwide must
adapt, with a primary focus on STEM (Science, Technology, Engineering, and
Mathematics) education. This concept is vital for equipping students with the critical
thinking, problem-solving, and collaborative skills essential for the 21st-century
workforce (Alexandre et al., 2022). Aligning with global trends, Tirkiye has
recognized the urgency of embedding STEM education within its curricula (Aydin et
al., 2021), driven by a mismatch between graduate skills and market demands (El-
Hout et al., 2021). However, a substantial readiness gap exists within the very
institutions tasked with preparing new educators: the faculties of education (Galanti
& Holincheck, 2022). This study aims to bridge this gap by exploring STEM readiness
in a Turkish faculty of education, using the NYCDOE (2015) STEM Framework to
analyze the views of faculty members and students. This investigation is critical for
understanding the current state of teacher preparation, providing a benchmark for
other institutions, and highlighting the unique challenges and opportunities within
Turkiye's educational context.

STEM Education in Tiirkiye: Readiness, Challenges, and Alignment with
Global Frameworks

STEM education, encompassing Science, Technology, Engineering, and
Mathematics, has gained global prominence. Its origins are often traced to the United
States, where it emerged as a government-led initiative to address a lack of scientific
talent and bolster the manufacturing industry through cross-disciplinary curriculum
integration (Hasanah & Permanasari, 2021; Su, 2022; Zhan et al., 2022). While the
acronym has become a focal point for enhancing global competitiveness, its
interpretation varies among stakeholders, and the integration of engineering, in
particular, remains a key subject of investigation (Breiner et al., 2012; Roehrig et al.,
2012). The movement has since gained worldwide traction, with its scope expanding
to include initiatives like STEAM (adding Arts) to emphasize creativity and a focus
on diversifying the field to promote inclusivity and equity (Charlesworth & Banaji,
2019; Porter et al., 2018).

In Tirkiye, STEM education initiatives are part of this broader global reform
movement and are often informed by international collaborations such as the
European Scientix project (Kudaibergenova et al., 2022). This global-local interplay
allows Turkish educators to adapt international best practices to the national context.
However, the implementation faces significant challenges. Empirical studies reveal
critical gaps between policy intentions and classroom realities, often due to
infrastructural limitations and epistemological mismatches within traditional
educational structures (Kulakoglu & Kondake1, 2022). A primary challenge lies in
teacher preparedness; research indicates that while Turkish teachers see the value of
STEM, they face obstacles in aligning traditional methods with innovative pedagogies
and require continuous professional development (Efe & Hanas, 2022). Similarly,
school administrators highlight the need for coherent strategies to bridge the gap
between policy and practice, underscoring that successful transformation hinges on
systemic reforms that support all educators (Ay & Seferoglu, 2021). The extensive
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body of recent academic work confirms that Turkish academia is actively engaging
with these issues, seeking to develop a robust understanding of how STEM education
can evolve within the country's unique socio-educational context (Durak et al., 2021;
Kog et al., 2024).

These challenges related to teacher readiness and resource allocation persist
despite notable progress (Oztiirk et al., 2018; Murphy et al., 2018). Effectively
tailoring educational programs also requires a deep understanding of student
perspectives, attitudes, and motivations toward STEM (Ibrahim & Seker, 2022). This
emphasis on student-centered approaches and teacher preparation highlights the
critical role of the institutions that train them. Consequently, faculties of education
emerge as key players in shaping the future of STEM education (Rivera & Li, 2020;
Wang, 2022), especially in Tirkiye (Zayim & Kondakg1, 2014).

Faculties of education are pivotal in this ecosystem, as they are responsible for
teacher education, curriculum development, and integrating STEM principles into
pedagogical practices (Charoenmuang et al., 2020). The contemporary view of STEM
emphasizes an integrated approach where disciplines are intentionally combined to
address real-world issues, a process that requires a new cohort of expert educators
(Breiner et al., 2012; Kelley & Knowles, 2016). Therefore, evaluating teachers' own
perspectives is essential for designing effective professional development (Khuyén et
al., 2020).

Teachers' awareness, attitudes, and implementation of STEM significantly
influence the quality of education and student interest (Colak & Buldur, 2022; Chien
& Chang, 2023). Their viewpoints on integrated methodologies, including
technologies like educational robotics and Al, are vital for successful implementation
(Garcia-Carrillo et al., 2021). Ultimately, since STEM education equips students with
critical problem-solving abilities for the global economy (Salam, 2023), the readiness
of faculties of education to train effective STEM teachers is paramount for fostering
both economic growth and societal progress (Velychko et al., 2022).

Although Tiirkiye has advanced in promoting STEM, addressing the persistent
challenges related to teacher readiness and curriculum alignment is essential. In this
context, evaluating a faculty of education's readiness provides crucial insights into
how these institutions are preparing to meet the demands of the 21st century (Margot
& Kettler, 2019). This study aims not only to analyze the current situation but also to
discuss the implications of the findings for the broader adoption of STEM education
within Tiirkiye's educational faculties. This study was designed to address the existing
gap in the literature by exploring this very issue with the following research questions.

1. How do faculty members and students at a faculty of education in a Turkish
research university view their institution's readiness for STEM education?

2. How do the evaluations of faculty members and students align with the
domains and indicators of the STEM Framework prepared by the
NYCDOE?
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Method

This study employs an exploratory qualitative case study approach to examine
STEM readiness through the documented views and experiences of participants.
While the NYCDOE (2015) STEM Framework provides structure for data collection
and analysis, the study maintains an open, exploratory stance to capture emergent
themes and patterns from participants' responses.

The choice of qualitative methodology aligns with the study's aim to understand
how faculty members and students view and experience STEM education readiness
within their institutional context. Rather than measuring perceptions through
standardized instruments, this approach allows for rich, detailed descriptions (Yin,
2014) of participants' views and experiences, enabling the discovery of patterns and
themes that emerge naturally from the data. This aligns with established qualitative
research principles (Cresswell, 2013; Merriam & Tisdell, 2015) that emphasize the
importance of understanding participants' experiences and perspectives in their
natural context.

The NYCDOE STEM Framework served two primary functions in this study:
(1) providing structure for developing comprehensive interview questions that address
key aspects of STEM readiness, and (2) offering a systematic approach for analyzing
interview responses. However, the framework was not used as a perceptual
measurement tool; rather, it provided an organizing structure while allowing for the
emergence of unique themes through qualitative analysis.

Research Model

The qualitative case study model employed (Yin, 2014) in this research is
grounded in a robust methodological foundation, aiming to dissect and understand the
multifaceted nature of STEM readiness within a faculty of education at a Turkish
research university. This model was meticulously chosen for its capacity to provide a
rich, in-depth exploration of the perceptions held by faculty members and students
regarding the institution's readiness to implement effective STEM education. Through
this lens, the study transcends mere surface-level observations, delving into the
complex interplay of factors that contribute to the faculty's readiness for STEM.

The application of a qualitative case study model in this context is not arbitrary
but is predicated on the premise that STEM readiness encompasses a broad spectrum
of dimensions, including institutional vision, curricular integration, strategic
partnerships, and the fostering of a STEM-centric culture. By situating the research
within the framework of a case study, the investigation can capture the nuanced
perspectives of those embedded within the institution, thereby yielding profound and
actionable insights. An additional paragraph to this effect underscores the
intentionality behind the choice of this model, highlighting its capacity to surface the
underlying structures, practices, and beliefs that shape the faculty's approach to STEM
education.
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This qualitative case study approach was specifically chosen for its capacity to
capture the complexity of participants' views and experiences regarding STEM
readiness. Rather than attempting to measure or quantify perceptions, the study design
focuses on documenting and analyzing how faculty members and students understand,
experience, and engage with STEM education within their institutional context. This
approach aligns with established qualitative research principles that emphasize the
importance of understanding phenomena through the detailed examination of
participants' expressed views and experiences (Merriam & Tisdell, 2015; Stake,
2010).

Study Group

The sample comprised seven faculty members across different departments
within the Faculty of Education at a research university in Tirkiye, known for its focus
on technology and science fields. The departments represented include Mathematics
Education, Science Education, Computer Education and Instructional Technology
(CEIT), Educational Sciences, and Secondary Science and Mathematics Education.
This diverse selection capitalizes on the faculty's unique advantage of housing both
STEM and education-focused departments. Additionally, one undergraduate and one
graduate student were included in the study. (You can see the details of the
participants from Table 1.

The study employed a purposive sampling strategy to ensure the selection of
information-rich participants capable of providing deep and multi-faceted insights
into the faculty's STEM readiness. The selection was not merely based on availability
but on strategic criteria designed to capture a holistic institutional perspective.
Consequently, participants included individuals in key administrative roles (e.g., the
Dean, some of the Department Heads) and those with specific leadership in STEM-
related initiatives (the STEM Center Director), providing a top-down view of strategic
vision and policy.

This was complemented by senior faculty members having extensive
pedagogical experience throughout their careers. Furthermore, two students (one
undergraduate from the Chemistry Education department and one graduate student
from the Science Education department) were selected based on their comprehensive
engagement with the faculty's curriculum and their existing background in STEM-
related activities, ensuring a bottom-up perspective on the practical realities of STEM
implementation.

The faculty participants included department heads, program directors, and
senior professors from various departments: Science Education, Mathematics
Education, Chemistry Education, Physics Education, Educational Sciences, and
Computer Education and Instructional Technology (CEIT). All faculty participants
held at least Associate Professor Degrees and had extensive teaching experience,
ranging from 19 to 35 years in academia. Five participants held full professorships,
while one was an associate professor. Notably, several participants held key
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administrative positions: the faculty dean, the STEM Center director, two department
heads, and one deputy department head.

Table 1
Participant Demographics and Roles
. Academic . Administrative
Position/Role Rank Experience Role Department
. Science
Faculty Member 1 (P1) Professor Since 1996 Dean Education

Faculty Member 2 (P2) Professor Since 2000 STEM Center Mathematics

Director Education
Faculty Member 3 (P3) Professor Since 2003 - chemistry
Education
. Science
Faculty Member 4 (P4) Professor Since 1987 - Education
. Physics
Faculty Member 5 (P5)  Assoc. Prof.  Since 1996 Deputy Head Education
Faculty Member 6 (P6)  Professor  Since 1998 Department Eueationa]
Head Sciences
Faculty Member 7 (P7)  Professor  Since 1998 De;i'a;;rgent CEIT
i Chemistry
Student 1 (S1) Senior - - Education
Research Science
Student 2 (S2) PhD Student - Assistant Education

The student participants were specifically selected for their unique perspectives
and experiences with STEM education. The undergraduate participant (S1) was a
senior year student with both academic and practical experience, including voluntary
teaching experience at a private educational institution and active participation in
STEM-related workshops and panels. The graduate participant (S2) was a PhD
student and research assistant who had completed their master's thesis on STEM
readiness, providing valuable insight from both research and practical perspectives.

Two departments within the faculty were intentionally excluded from the study:
the Physical Education and Sport Department, due to its lack of an undergraduate
program and focus on general university electives, and the Foreign Language
Department, due to its specialized nature and distinct educational approaches that
could not be readily generalized within the study's framework.
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Data Collection Tools and Procedures

The primary data for this study were collected through semi-structured
interviews, lasting an average of 50-60 minutes. The interview protocol, as the main
data collection tool, was systematically developed by adapting the NYCDOE (2015)
STEM Framework to the Turkish higher education context to ensure the inquiry's
contextual relevance and validity. This development process followed several
rigorous steps: the original framework’'s domains were analyzed, translated, and
adapted to align with the structures of a university's faculty of education; a set of open-
ended questions was drafted based on this adapted structure; the draft protocol was
reviewed by two external experts to refine clarity and relevance; and finally, the
protocol was pilot-tested, leading to minor adjustments in wording.

This meticulous process resulted in a comprehensive core protocol that was then
tailored to capture the unique perspectives of the different stakeholder groups. While
all participants were asked foundational questions about STEM readiness, the focus
was customized: interviews with administrators (Dean, Department Heads, STEM
Center Director) centered on faculty-wide policies, strategic vision, and resource
allocation; interviews with faculty members explored the practical integration of
STEM principles in course delivery, departmental resources, and assessment
approaches; and interviews with students focused on their classroom experiences,
access to STEM opportunities, and program-level support. This multi-level approach
to data collection enabled a comprehensive understanding of STEM readiness across
different organizational layers within the faculty (See Appendix A for the full
interview questions). Also, all data was collected with ethics committee approval and
the details are at the end of the article.

To enhance the depth of analysis and triangulate findings, the study also
incorporated a supportive guantitative component. This involved creating 'Sample
Identifiers' derived from the NYCDOE Framework to serve as a coding rubric for
interview responses. The interviews were then systematically coded against this rubric
by the researcher and two external experts to identify levels of readiness across the
four domains. This process of using multiple coders and integrating qualitative
insights with a structured coding framework allowed for an objective, comprehensive,
and triangulated portrayal of the faculty's readiness for STEM education.

Ethical Committee Approval

This research followed the principles of scientific research and publication
ethics. Ethical consent was obtained from the Middle East Technical University
Human Subjects Ethics Committee with the protocol number 2017-EGT-124.

Data Analysis

The analysis of the collected data commenced immediately following the
interviews. All audio recordings were transcribed verbatim and supplemented with
research memos written by the researcher to capture initial thoughts and contextual
nuances, thereby enriching the data pool (Plummer, 1983). In line with established
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qualitative research practices, the analysis began with a process of data immersion,
where all transcripts and memos were read multiple times to gain a holistic sense of
the participants' perspectives before breaking the data into smaller parts (Agar, 1980).
The overall analysis followed a systematic process of coding, categorizing, and theme
development to identify latent patterns within the dataset (Wolcott, 1994; Baskarada,
2014).

The qualitative phase of the analysis employed an inductive thematic analysis
approach (Braun & Clarke, 2016). Using the Constant Comparative Method (CCM),
the data was coded line-by-line to allow themes to emerge directly from the
participants' narratives rather than being forced into preconceived categories (Boeije,
2002; Glaser & Strauss, 2017). This process involved identifying significant
statements, grouping them into meaning units, and iteratively comparing these units
to develop overarching themes that accurately represented the participants' collective
views on STEM readiness.

To supplement the thematic findings and systematically assess readiness against
the study's guiding framework, a deductive quantitative content analysis was
conducted (Kulatunga et al., 2007; Stemler, 2000). For this phase, a detailed coding
rubric with Sample Identifiers was created for each of the four readiness levels
(1=Early, 2=Emerging, 3=Integrated, 4=Fully Integrated) within every indicator of
the adapted NYCDOE (2015) Framework. This rubric provided clear, evidence-based
criteria for scoring the qualitative responses.

To address the critical issue of reliability and validity in the quantitative scoring,
a rigorous protocol was implemented. The primary researcher and two external
experts in STEM education independently used the coding rubric to score all interview
transcripts. After the initial independent coding, the three coders met to compare their
scores. Any discrepancies were resolved through deliberative discussion and re-
examination of the data until a 100% consensus was reached for every indicator. This
consensus-based approach ensures inter-rater reliability by validating the scores
through expert agreement, thereby enhancing the trustworthiness of the quantitative
findings (Krippendorff, 2018). The final scores presented in the results section
represent this reconciled consensus.

To ensure methodological rigor and transparency in data representation, the
analysis followed a systematic, multi-phase approach aligned with established
qualitative research principles (Cresswell & Poth, 2016; Miles et al., 2014). The
process began with meticulous data preparation. All interviews were audio-recorded
and transcribed verbatim within 24 hours of collection to ensure accuracy (Gibbs,
2018). To maintain participant confidentiality, transcripts were assigned unique
identifiers (Kaiser, 2009), and original Turkish transcripts were translated into English
through a rigorous process involving verification by two bilingual experts in STEM
education to preserve nuanced meaning (van Nes et al., 2010).
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The analytical process itself was iterative and multi-layered. Initial analysis
involved a line-by-line open coding of the transcripts, using the constant comparative
method to allow initial codes and patterns to emerge directly from the participants'
expressed views (Charmaz, 2014; Saldafia, 2021). These codes were tracked in a
comprehensive matrix to maintain context sensitivity (Brandao, 2015). Subsequently,
in the thematic development phase, these initial codes were systematically grouped
into preliminary categories using axial coding techniques (Corbin & Strauss, 2014).
Through an iterative process of constant comparison across participant groups, these
categories were refined into the overarching themes presented in the findings (Glaser
& Strauss, 2017).

To ensure the trustworthiness and credibility of the findings, multiple validation
strategies were employed throughout the research (Lincoln & Guba, 1985). Data were
triangulated by systematically comparing the perspectives gathered from multiple
sources across different roles (e.g., administration, faculty, students) and departments,
allowing for the cross-verification of emerging patterns (Carter, 2014). The
interpretive validity of the analysis was enhanced through regular peer debriefing
sessions, where two expert researchers provided critical reviews of the coding
schemes and emerging themes (Spall, 1998). Finally, member checking procedures
were implemented; participants reviewed preliminary findings to ensure their views
were accurately represented, and interpretations were refined based on their feedback
(Birt et al., 2016). The participant quotes ultimately selected for inclusion in the
results were systematically chosen based on their representativeness of the identified
themes, their clarity in articulating key concepts, and their contribution to a balanced
understanding of STEM readiness.

Results

The findings are presented in two sections: a gquantitative analysis of STEM
readiness based on the adapted NYCDOE (2015) Framework, followed by a
qualitative thematic analysis of participant views. This dual presentation offers a
comprehensive picture of the faculty's readiness (Miles et al., 2014; Patton, 2015).

Quantitative Analysis of STEM Readiness

The quantitative analysis reveals varied perspectives across the four domains,
categorized into three stakeholder groups: the Deanery (P1), Instructors (P2-P7
average), and Students (S1-S2 average). Scores are presented on a 4-point scale
(1=Early, 4=Fully Integrated) to contextualize the data (Silverman, 2005).

Regarding Domain | (Vision and Culture), the faculty demonstrated an emerging
level of readiness, marked by a significant perception gap. As illustrated in Figure 1,
the Deanery's perspective was nearly integrated (2.8), while instructors scored lower
(2.1), and students perceived readiness at an early stage (1.4). This underscores an
inconsistent implementation of a STEM-centric vision across the faculty. In Domain
Il (Curriculum, Teaching, and Assessment), the analysis revealed a comparatively
stronger and more aligned performance (Figure 2). The average scores for instructors
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(2.5) and students (2.4) were much closer. A key institutional strength was the use of
authentic assessment techniques (faculty average 3.3), though a critical weakness
persisted in the STEM-centric Curriculum indicator (1.7).

Figure 1
Score Distribution of the Domain |

Domain I: Vision and Culture STEM Readiness
i —e— Deanery
STEM-centri m— Instructors
—#&— Students

STEM
and \

STEM
Eva

Figure 2
Score Distribution of the Domain 11

Domain II: Curriculum, Teaching, and Assessment STEM Readiness
—&— Deanery
'»‘f l‘,”-"v:"‘ ‘vhr‘v‘ilw‘\ L Instructors
—&— Students

Authentic

Starfr
apacity

The most significant challenges were identified in Domain Il (Strategic
Partnerships) and Domain IV (Career Readiness). As shown in Figure 3, these areas
scored the lowest, with an overall instructor average of 1.7 for both, placing them in
the early stage of readiness. The perception gap was most pronounced here, with
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students giving a critical score of 1.0, indicating that existing initiatives have minimal
impact on their educational experience.

Figure 3
Score Distribution of the Domain 11l and 1V

Domains Il & IV: Strategic Partnerships and Career Readiness

—®— Deanery
Instructors
—&— Students

Synthesizing these findings, as visually summarized in Figure 4, reveals an
overall emerging state of STEM readiness with composite scores of 2.5 from the
Deanery, 2.0 from instructors, and 1.5 from students. This confirms a persistent gap
between the faculty's strategic vision and its tangible implementation, with students
consistently offering the most critical assessment. This quantitative analysis provides
the structural context for the qualitative themes explored next.
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Figure 4
STEM Readiness Scores Distribution by Domain and Role

STEM Readiness Scores by Domain and Role —®— Deanery
Instructors

—&— Students

Thematic Analysis of Participant Views

The qualitative analysis of interview data revealed five significant themes that
provide a deep understanding of the faculty's cultural and structural readiness for
STEM education (Saldafia, 2021; Cresswell & Poth, 2016). These themes were
developed through a systematic analysis of participant responses across different
organizational roles. In the following sections, each theme is described and analyzed,
supported by representative participant statements which were selected for their
clarity and contribution to a balanced understanding of the findings. The full list of
significant statements for each theme is provided in Appendix B.

1. STEM is Not a New Term

A predominant theme emerging from the data was the perception among many
faculty members that STEM education is not a novel concept but rather a new label
for long-standing pedagogical practices. This view was particularly strong among
senior faculty and department heads, who argued that the integration of science,
technology, and mathematics, along with project-based learning, has been a
fundamental aspect of their teaching for years. From this perspective, the only truly
new element introduced by the STEM acronym was the explicit inclusion of
engineering concepts. This sentiment suggests that while the principles of integrated
education are familiar, the "STEM" brand itself is viewed with a degree of skepticism.
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This theme reveals a critical tension within the faculty. While many department
faculty members (P3, P4, P5, P6) view STEM as a repackaging of existing practices,
this perspective is not universally shared. The STEM Center Director (P2), for
instance, expressed concern that this viewpoint limits the potential for genuine,
transformative implementation by downplaying the unique aspects of a fully
integrated STEM approach. Furthermore, student participants (S1, S2) highlighted
how this attitude creates challenges for those who wish to focus specifically on
modern STEM education, illustrating a disconnect between faculty perceptions and
student needs. This pattern suggests that while a foundation for integrated teaching
exists, a collective resistance to viewing STEM as a distinct and evolving educational
approach may be hampering its full implementation.

2. STEM is Missing and Insufficient

Across all stakeholder levels, a shared concern emerged regarding the perceived
incompleteness of the current STEM model. Participants frequently critiqued STEM
education’'s narrow technical focus, arguing that it fails to adequately incorporate
broader societal, ethical, and environmental considerations. This perspective was
particularly evident among those involved in curriculum development, including the
Dean (P1) and the CEIT Department Head (P7), who called for a more holistic
approach. The theme encompasses both structural critiques of the four-discipline
STEM framework and practical concerns about its implementation within the faculty.

The consistency of these critiques across different roles suggests a systemic issue
in how STEM is conceptualized at the institution. Administrative perspectives (P1,
P7) emphasized curricular gaps, while the STEM Center Director (P2) pointed to
implementation challenges. Departmental faculty (P4, P6) highlighted specific
missing components, such as environmental sustainability and cultural context.
Student voices (S1, S2) provided concrete examples of this disconnect, noting the lack
of discussion on the real-world social implications of the technical content they learn.
This widespread concern indicates a collective desire for a more comprehensive and
socially responsible vision of STEM education.

3. The Influence of American Origins and the Need for Localization

This theme captures a significant pattern of responses reflecting on the
acknowledged U.S. origins of the STEM movement and a corresponding emphasis on
the need to adapt and localize this global model for the Turkish educational context.
Faculty members with extensive experience in the national education system, in
particular, expressed concern that adopting an approach designed for American needs
without sufficient analysis and adaptation could be counterproductive. This viewpoint
suggests a tension between embracing a popular global trend and ensuring its
relevance and efficacy within Tiirkiye's unique cultural and educational systems.

This theme reveals a complex relationship with STEM's global identity. The
Dean (P1) and other faculty members (P3, P5, P6) emphasized the need for a localized
approach that aligns with Turkish educational values rather than simply importing a
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foreign model. The STEM Center Director (P2) provided insight into the practical
challenges of this adaptation process, while student perspectives (S1, S2) highlighted
how the use of American-centric examples and contexts can create a sense of
detachment. The consensus across groups suggests that successful implementation is
contingent on a thoughtful process of cultural and pedagogical translation, not direct
replication.

4. The Need for Inter-Faculty Collaboration

Participants universally recognized the inherently interdisciplinary nature of
STEM and acknowledged that its effective implementation requires structural
collaboration beyond the confines of the Faculty of Education. There were consistent
references to the need for formal partnerships with other faculties, particularly
Engineering and Arts & Sciences, to provide comprehensive and authentic STEM
education. This perspective was especially prominent among faculty who felt their
expertise was limited in certain areas, such as advanced engineering design or
foundational scientific concepts outside their own discipline.

This theme highlights a significant structural barrier. Department heads (P7) and
faculty members (P3, P4, P5) explicitly acknowledged the limitations of their own
departments' expertise in delivering all four pillars of STEM. The STEM Center
Director (P2) framed this as a strategic need for formal institutional partnerships.
Crucially, student participants (S1, S2) demonstrated the real-world consequences of
this gap, describing feeling underprepared in engineering-related topics during
teaching practicums or lacking the technical support needed for interdisciplinary
research. This widespread recognition underscores that true STEM readiness cannot
be achieved by an education faculty in isolation.

5. Resistance to STEM

The final theme reveals a pattern of active and passive resistance to STEM
implementation among some faculty members. Analysis of interview responses
showed this resistance stemmed from multiple sources: deep-seated skepticism about
STEM being just another fleeting educational trend; practical concerns about the
feasibility of implementation without proper resources and preparation; and
fundamental questions about its relevance to the core mission of teacher education.
This resistance was not monolithic, ranging from outright dismissal to a more
cautious, measured reluctance to adopt new approaches without rigorous evaluation.

These statements reveal the multifaceted nature of institutional resistance. While
some faculty members (P3, P4) expressed direct skepticism about the value and
longevity of STEM, others (P6) framed their concerns in terms of a lack of proper
research and preparation. The Dean's perspective (P1) suggested a more measured,
cautious approach to innovation. The STEM Center Director (P2) confirmed
encountering this resistance institutionally, particularly regarding engineering
integration. Student experiences (S1, S2) demonstrated how this faculty resistance
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directly impacts their learning opportunities and ability to pursue research in the field,
illustrating the tangible consequences of these internal debates.

Discussion, Conclusion and Suggestions

The findings from this study indicate significant gaps in STEM readiness within
the faculty of education studied, revealing an overall emerging level of readiness
despite its position as a research university. The quantitative assessment, based on the
NYCDOE (2015) Framework, highlights this with scores where the deanery averages
2.5, instructors 2.0, and students a notably lower 1.5. The low scores in strategic
partnerships and career readiness (both 1.7) are particularly concerning.
Complementing these scores, the thematic analysis identified critical cultural and
structural barriers, including the perception that STEM is not a hew concept, the need
for its localization, and active resistance to its implementation. This discussion
interprets these integrated findings by comparing them with the broader literature and
analyzing the complex interplay of factors that shape the faculty's state of readiness.

This study’s results both align with and extend existing literature. The identified
gaps in partnerships and career readiness parallel challenges found in other national
contexts (Sulaeman et al., 2022), while this research specifies their manifestation
within the Turkish higher education system. The resistance patterns echo findings on
the importance of institutional support (Efe & Hanas, 2022), but this study further
identifies the cultural and professional identity factors contributing to this resistance
(Aydogdu et al., 2020; Eroglu & Bektas, 2016). Furthermore, the theme The Influence
of American Origins and the Need for Localization contributes to the discourse on
adapting Western educational models (Murphy et al., 2018; Yildirim, 2018), and 'The
need for inter-faculty collaboration' highlights structural challenges in
interdisciplinary implementation previously noted in the literature (Kelley &
Knowles, 2016; Charoenmuang et al., 2020).

A central finding is the significant perception gap between stakeholders, a well-
documented phenomenon in educational reform. The implementation of new
educational reforms like STEM integration often encounters significant obstacles, as
administrators, faculty, and students frequently lack a unified perception of reform
goals (Rubin et al., 2024; Waligora & Gorski, 2022). A primary factor in this
perception gap is the breakdown in top-down communication, where overarching
policy directives become diluted or misinterpreted as they cascade through
institutional hierarchies (Koyama & Kania, 2016). This deficiency in robust,
bidirectional communication can foster mistrust and disengagement among faculty
and students, who are expected to enact the changes (Koyama & Kania, 2016). This
communication challenge is compounded by conflicting institutional priorities.
Administrators often focus on external accountability and global rankings, while
faculty prioritize academic autonomy and pedagogical quality (Rubin et al., 2024).
This divergence means a strategic vision may not resonate with the core values of
teaching staff, who may resist or reinterpret initiatives they perceive as
administratively driven rather than pedagogically necessary (Rubin et al., 2024).
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Students, in turn, often experience a disconnect between the optimistic official
narratives of reform and the fragmented reality of their classroom experiences, leading
to disillusionment (Taylor & Harris-Evans, 2016; Diaz et al., 2021). This gap between
"policy as written" and "policy as experienced" underscores the urgency of aligning
strategic goals with the lived realities of all stakeholders. This is particularly critical
when integrating novel technologies, where the absence of clear, ethical assessment
frameworks to guide implementation can exacerbate these perception gaps and
undermine academic integrity (Kilinc, 2024).

This perception gap is deeply intertwined with faculty resistance, which this
study found to be a complex phenomenon rooted in the protection of professional
identity, epistemological beliefs, and entrenched institutional cultures (Joseph &
Uzondu, 2024; Shadle et al., 2017). Many faculty members perceive interdisciplinary
reforms not as transformative shifts but as superficial repackaging of existing
practices-as captured in the STEM is not a new term theme-questioning their added
value (Joseph & Uzondu, 2024; Sturtevant & Wheeler, 2019). This skepticism is often
a defense of disciplinary autonomy and a fear that interdisciplinary approaches might
dilute the rigor of their specialized knowledge (Singh, 2023; Goldfien & Badway,
2015). This resistance is further sustained by institutional cultures that favor
traditional, discipline-specific inquiry and lack adequate support systems or incentives
for innovation (Avila et al.,, 2017; Rohlfsen et al., 2020). When faculty feel their
professional expertise is devalued and they are excluded from the reform design
process, they may revert to familiar teaching practices as a form of adaptive resistance
(Rubin et al., 2024; Van den Berg & Dichaba, 2013). Overcoming this requires a
holistic approach that combines targeted professional development with systemic
changes to institutional reward structures, fostering a collaborative environment
where innovation is valued and supported (Chittle et al., 2023). Indeed, fostering such
an innovative environment requires equipping educators with advanced and adaptable
pedagogical tools, where customized Al chatbots, for example, show significant
promise in personalizing the educational experience to meet diverse student needs
(Kilinc, 2025).

The qualitative themes also revealed other nuanced challenges. The STEM is
missing and insufficient theme points to a need for broader integration of societal and
environmental perspectives into the curriculum (Kennedy & Odell, 2014) and the
development of culturally relevant content (Garcia-Carrillo et al., 2021), moving
beyond purely technical applications. Similarly, the theme of The need for inter-
faculty collaboration highlights critical structural barriers, reinforcing literature that
calls for innovative collaborative models and shared resources to overcome the
limitations of traditional university structures (Charoenmuang et al., 2020). These
findings collectively suggest that readiness is not just about adopting a new acronym,
but about fostering a supportive and adaptable institutional ecosystem. The
effectiveness of addressing this gap through hands-on, technology-driven citizen
science projects, which provide pre-service teachers with authentic, real-world
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research experience, has been demonstrated to significantly enhance their practical
skills and environmental awareness (Kilinc, 2023a).

These qualitative themes and cultural barriers are quantitatively reflected in the
readiness scores across the framework's domains. The stark disparity in Domain |
(Vision and Culture) between the administrative score (2.8) and the student score (1.4)
provides empirical evidence for the "perception gap," a gap often linked to a failure
to translate vision into practice (Bybee, 2010) and a need for more inclusive planning
(Cheryan et al., 2017). The faculty's stronger performance in Domain Il (Curriculum
and Assessment) (average 2.5) aligns with the theme STEM is not a new term,
suggesting that readiness is highest where new initiatives overlap with existing
pedagogical strengths. Conversely, the critically low scores in Domains 11l and 1V
(Partnerships and Career Readiness) (1.7) quantitatively confirm the structural
barriers identified in the qualitative data, reinforcing the expressed need for enhanced
industry partnerships (Rivera & Li, 2020) and integrated career guidance (Wang,
2022). The practical application of such technologies, for instance using generative
Al to create personalized feedback loops in distance science education, exemplifies
the type of innovative pedagogical integration that faculties must be prepared for
(Kilinc, 2023b).

To summarize, the findings of this case study not only offer a deep dive into a
specific institutional context but also provide a valuable lens for understanding
broader challenges, holding the potential to guide policymakers, administrators, and
academics across Tiirkiye. This study provides a multi-dimensional analysis of STEM
readiness in a Turkish faculty of education, revealing an institution at an emerging
stage, marked by a significant gap between administrative vision and the experiences
of faculty and students. The findings underscore that achieving true STEM readiness
is not merely a matter of curricular reform but requires a deep, systemic
transformation of institutional culture, communication, and collaboration.
Theoretically, this study contributes by extending the application of the NYCDOE
Framework to a non-Western higher education context and highlights the need for
more culturally sensitive models that account for local traditions and the role of
professional identity in shaping resistance to global educational trends. It also
advances the conceptualization of readiness itself as a dynamic, context-dependent,
and multi-faceted construct that varies across organizational levels.

These findings point to the need for concrete, actionable strategies. For
policymakers, this suggests the need for a national strategy that moves beyond the
simple adoption of global models by developing context-sensitive STEM policies and
quality assurance frameworks that balance international benchmarks with local needs
(Altin, 2022; Aydogdu et al., 2020). For university administrators, the primary
challenge is to translate strategic vision into practice. This requires creating supportive
organizational structures, such as establishing an Interdisciplinary STEM Committee
to co-develop curricula (Kelley & Knowles, 2016), implementing strategic
partnership initiatives with industry (Colak & Buldur, 2022; Rivera & Li, 2020), and
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creating formal channels for student feedback to close the significant perception gap.
For faculty members, the focus must be on building capacity and overcoming
pedagogical inertia through institutional support for targeted professional
development, particularly in innovative methodologies like the Engineering Design
Process and the integration of technology for authentic problem-solving (Asghar et
al., 2012; Zayim & Kondakei, 2014).

While this study provides valuable insights, its findings should be considered in
light of its limitations, primarily its single-case design and limited student sample,
which means the results are not generalizable. Consequently, future research should
aim to validate these exploratory findings through multi-site case studies and
quantitative surveys with larger, more diverse student samples. Furthermore,
longitudinal studies could track the progress of STEM implementation initiatives over
time and formally evaluate the effectiveness of professional development programs
on teacher practices and student outcomes. Ultimately, this study reinforces that the
path to effective STEM teacher education is a complex journey of systemic change.
By revealing the deep-seated cultural, structural, and perceptual barriers within a
specific institutional context, this research provides a nuanced roadmap for
stakeholders in Tirkiye and beyond who are committed to preparing the next
generation of teachers for the challenges of a technology-driven world.
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Hizli teknolojik evrim ¢aginda, diinya genelindeki egitim sistemleri, temel
olarak FETEMM (Fen, Teknoloji, Miihendislik ve Matematik) egitimine odaklanarak
uyum saglamalidir. Bu kavram, dgrencileri 21. yiizyil is giicii igin gerekli olan elestirel
diistinme, problem ¢6zme ve is birligine dayali becerilerle donatmak ag¢isindan hayati
Oonem tagimaktadir (Alexandre vd., 2022). Kiiresel egilimlerle uyumlu olarak Tiirkiye,
mezunlarin becerileri ile piyasa talepleri arasindaki uyumsuzlugun da etkisiyle,
FETEMM egitimini miifredatina yerlestirmenin aciliyetini fark etmistir (Aydin vd.,
2021; El-Hout vd., 2021). Ancak, yeni egitimcileri hazirlamakla gérevli olan
kurumlarin, yani egitim fakiiltelerinin kendi i¢inde 6énemli bir hazirbulunusluk agig:
bulunmaktadir (Galanti ve Holincheck, 2022). Bu c¢aligma, bir Tiirk egitim
fakiiltesindeki FETEMM hazirbulunuslugunu, 6gretim iyeleri ve ogrencilerin
goriislerini analiz etmek i¢in New York Sehri Egitim Departmani (NYSED) (2015)
FETEMM Cergevesi'ni kullanarak arastirmayi ve bu ag1g1 kapatmay1 amaglamaktadir.
Bu arastirma, 6gretmen yetistirmenin mevcut durumunu anlamak, diger kurumlara bir
referans noktasi saglamak ve Tiirkiye'nin egitim baglamindaki 6zgiin zorluklar1 ve
firsatlar1 vurgulamak acisindan kritik 6neme sahiptir.

Tiirkiye’de FETEMM Egitimi: Hazirbulunusluk, Zorluklar ve Kiiresel
Cercevelerle Uyum

Fen, Teknoloji, Miihendislik ve Matematik'i kapsayan FETEMM egitimi,
kiiresel 6lgekte dnem kazanmustir. Kokenleri genellikle, bilimsel yetenek eksikligini
gidermek ve disiplinler arasi miifredat entegrasyonu yoluyla imalat sanayisini
giiclendirmek amaciyla hiikiimet Onciiliigiinde bir girisim olarak ortaya g¢iktigi
Amerika Birlesik Devletleri'ne dayandirilmaktadir (Hasanah ve Permanasari, 2021;
Su, 2022; Zhan vd., 2022). Bu kisaltma, kiiresel rekabet giiciinii artirmak i¢in bir odak
noktasi haline gelmis olsa da, yorumlanmasi paydaglar arasinda farklilik géstermekte
ve Ozellikle miithendislik alaninin entegrasyonu 6nemli bir arastirma konusu olmaya
devam etmektedir (Breiner vd., 2012; Roehrig vd., 2012). Bu hareket 0 zamandan beri
diinya capinda ilgi gérmiis; kapsamu, yaraticiligi vurgulamak amacryla Sanat'in (Arts)
eklendigi STEAM gibi girisimleri ve alan1 kapsayiciligi ve esitligi tesvik edecek
sekilde ¢esitlendirmeye odaklanmayi da igerecek sekilde genislemistir (Charlesworth
ve Banaji, 2019; Porter vd., 2018).

Tirkiye’de FETEMM egitimi girisimleri, bu daha genis kapsamli kiiresel reform
hareketinin bir pargast olup, siklikla Avrupa Scientix projesi gibi uluslararasi
isbirlikleri tarafindan sekillendirilmektedir (Kudaibergenova vd., 2022). Bu kiiresel-
yerel etkilesim, Tiirk egitimcilerin uluslararasi en iyi uygulamalar ulusal baglama
uyarlamalarina olanak tanimaktadir. Ancak, uygulamanin kendisi 6nemli zorluklarla
kars1 karsiyadir. Ampirik ¢aligmalar, politika niyetleri ile sinif gerceklikleri arasinda,
genellikle altyapisal simirliliklar ve geleneksel egitim yapilarindaki epistemolojik
uyumsuzluklar nedeniyle kritik bosluklar oldugunu ortaya koymaktadir (Kulakoglu
ve Kondakgi, 2022). Temel zorluklardan biri dgretmenlerin hazirbulunuslugudur;
arastirmalar, Tirk Ogretmenlerin FETEMM'in degerini gormelerine ragmen,
geleneksel yontemleri yenilik¢i pedagojilerle uyumlu hale getirmede engellerle
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karsilagtiklarini ve siirekli mesleki gelisime ihtiya¢ duyduklarini géstermektedir (Efe
ve Hanas, 2022). Benzer sekilde, okul yoneticileri de politika ile uygulama arasindaki
boslugu kapatmak i¢in tutarli stratejilere duyulan ihtiyaci vurgulamakta ve basarili bir
doniistimiin tiim egitimcileri destekleyen sistemik reformlara bagli oldugunun altini
cizmektedir (Ay ve Seferoglu, 2021). Son donemdeki kapsamli akademik ¢aligmalar,
Tirk akademisinin bu konularla aktif olarak ilgilendigini ve FETEMM egitiminin
iilkenin 6zgiin sosyo-egitimsel baglami icinde nasil gelisebilecegine dair saglam bir
anlayis gelistirmeye calistigini dogrulamaktadir (Durak vd., 2021; Kog vd., 2024).

Ogretmen hazirbulunuslugu ve kaynak tahsisi ile ilgili bu zorluklar, kaydedilen
énemli ilerlemelere ragmen devam etmektedir (Oztiirk vd., 2018; Murphy vd., 2018).
Egitim programlarimi etkin bir sekilde diizenlemek, ayni zamanda 6grencilerin
FETEMM'e yonelik bakis acilari, tutumlar1 ve motivasyonlar1 hakkinda derin bir
anlayis gerektirmektedir (Ibrahim ve Seker, 2022). Ogrenci merkezli yaklasimlara ve
Ogretmen yetistirmeye yapilan bu vurgu, onlart egiten kurumlarin kritik roliinii 6ne
cikarmaktadir. Sonug¢ olarak, egitim fakdlteleri, 6zellikle Tiirkiye'de, FETEMM
egitiminin gelecegini sekillendirmede kilit oyuncular olarak ortaya g¢ikmaktadir
(Rivera ve Li, 2020; Wang, 2022; Zayim ve Kondakgi, 2014).

Egitim fakdilteleri, 6gretmen egitimi, miifredat gelistirme ve FETEMM ilkelerini
pedagojik uygulamalara entegre etme sorumluluklari nedeniyle bu ekosistemde
merkezi bir rol oynamaktadir (Charoenmuang vd., 2020). Cagdas FETEMM goriisii,
disiplinlerin ger¢ek diinya sorunlarini ele almak igin kasitli olarak birlestirildigi
biitiinlesik bir yaklagimi vurgulamakta ve bu siireg, yeni bir uzman egitimci kusagi
gerektirmektedir (Breiner vd., 2012; Kelley ve Knowles, 2016). Bu nedenle,
Ogretmenlerin  kendi bakis agilarinin degerlendirilmesi, etkili mesleki gelisim
programlari tasarlamak i¢in esastir (Khuyén vd., 2020).

Ogretmenlerin FETEMM'e yonelik farkindaligi, tutumlart ve uygulamalari,
egitimin kalitesini ve 6grenci ilgisini 6nemli 6l¢iide etkilemektedir (Colak ve Buldur,
2022; Chien ve Chang, 2023). Egitimsel robotik ve yapay zeka gibi teknolojileri de
iceren biitiinlesik metodolojilere iliskin goriigleri, basarili bir uygulama igin hayati
Oonem tagimaktadir (Garcia-Carrillo et al., 2021). Sonug¢ olarak, FETEMM egitimi
ogrencileri kiiresel ekonomi i¢in kritik problem ¢dzme yetenekleriyle donattigindan
(Salam, 2023), egitim fakiiltelerinin etkili FETEMM 0Ggretmenleri yetistirme
konusundaki hazirbulunuslugu, hem ekonomik biiylimeyi hem de toplumsal
ilerlemeyi tesvik etmek i¢in elzemdir (Velychko vd., 2022).

Tirkiye, FETEMM!' tesvik etmede ilerleme kaydetmis olsa da, 6gretmen
hazirbulunuslugu ve miifredat uyumuyla ilgili siiregelen zorluklarin ele alinmasi
esastir. Bu baglamda, bir egitim fakiiltesinin hazirbulunuslugunu degerlendirmek, bu
kurumlarin 21. yiizyilin taleplerini karsilamaya nasil hazirlandiklarina dair ¢ok 6nemli
iggoriiler sunmaktadir (Margot ve Kettler, 2019). Bu ¢alisma, mevcut durumu analiz
etmenin yani sira, bulgularin Tiirkiye'deki egitim fakiiltelerinde FETEMM egitiminin
daha genis c¢apta benimsenmesine yonelik ¢ikarimlarim da tartismayi
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amaglamaktadir. Bu ¢alisma, ilgili literatiirdeki mevcut boslugu, tam da bu konuyu
asagidaki arastirma sorulariyla inceleyerek ele almak iizere tasarlanmistir.

1. Tirkiye’deki bir arastirma {iniversitesinin egitim fakiiltesinde gdrev yapan
Ogretim iyeleri ve 6grenim gdren Ogrenciler, kurumlarinin FETEMM
egitimine yonelik hazirbulunuslugunu nasil degerlendirmektedir?

2. Ogretim iiyeleri ve ogrencilerin degerlendirmeleri, NYSED tarafindan
hazirlanan FETEMM Cercevesi’nin alan ve gostergeleriyle ne diizeyde
uyumludur?

Yontem

Bu calisma, katilimcilarin belgelenmis goriisleri ve deneyimleri iizerinden
FETEMM hazirbulunuslugunu incelemek amacryla kesifsel nitel bir vaka ¢alismasi
yaklagimi benimsemektedir. NYSED (2015) FETEMM Cergevesi, veri toplama ve
analiz icin bir yap1 saglarken, calisma ayni zamanda katilimer yanitlarindan ortaya
¢ikan temalari ve Oriintiileri yakalamak i¢in agik ve kesifsel bir durus sergilemektedir.

Nitel metodoloji tercihi, ¢alismanin, 6gretim tiyeleri ve 6grencilerin kurumsal
baglamlar1 i¢inde FETEMM egitimi hazirbulunuslugunu nasil gordiiklerini ve
deneyimlediklerini anlama amaciyla uyumludur. Bu yaklagim, algilan
standartlagtirilmig araglarla 6lgmek yerine, katilimcilarin goriis ve deneyimlerinin
zengin, ayrintili betimlemelerine (Yin, 2014) olanak taniyarak verilerden dogal olarak
ortaya ¢ikan Oriinti ve temalarin kesfedilmesini saglar. Bu durum, katilimcilarin
deneyimlerini ve bakig acilarimi kendi dogal baglamlarinda anlamanin &nemini
vurgulayan yerlesik nitel arastirma ilkeleriyle (Cresswell, 2013; Merriam ve Tisdell,
2015) ortiismektedir.

NYSED FETEMM C(Cergevesi bu caligmada iki temel islev goérmiistiir: (1)
FETEMM hazirbulunuslugunun temel boyutlarini ele alan kapsamli goriigme
sorularimin gelistirilmesine yap1 saglamak ve (2) goriisme yanitlarinin analizinde
sistematik bir yaklasim sunmak. Ancak, ¢erceve algisal bir dlgme aract olarak
kullanilmamis; daha ziyade, nitel analiz yoluyla 6zgiin temalarin ortaya ¢ikmasina
imkan tantyan bir diizenleyici yap1 saglamustir.

Arastirma Modeli

Bu arastirmada kullanilan nitel vaka ¢alismasi modeli (Yin, 2014), bir Tiirk
aragtirma Universitesindeki egitim fakiiltesi 6zelinde FETEMM hazirbulunuslugunun
¢ok yonlii dogasii analiz edip anlamay1 hedefleyen saglam bir metodolojik temele
dayanmaktadir. Bu model, 6gretim iiyeleri ve 6grencilerin kurumun etkili FETEMM
egitimini uygulama konusundaki hazirbulunusluguna dair algilarinin zengin ve
derinlemesine bir sekilde incelenmesine olanak tanimasi nedeniyle titizlikle
secilmistir. Bu mercek araciligiyla ¢aligma, salt yiizeysel gozlemlerin 6tesine gecerek
fakiiltenin FETEMM’e yonelik hazirbulunusluguna katkida bulunan faktérlerin
karmasik etkilesimini derinlemesine incelemektedir.
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Bu baglamda nitel vaka galismasi modelinin uygulanmasi keyfi degil, FETEMM
hazirbulunuglugunun kurumsal vizyon, miifredat entegrasyonu, stratejik ortakliklar ve
FETEMM merkezli bir kiiltiiriin tesvik edilmesi gibi genis bir boyut yelpazesini
kapsadigi onermesine dayanmaktadir. Arastirmanin vaka calismasi cergevesine
oturtulmastyla, kurumun iginde yer alan kisilerin incelikli bakis acilan
yakalanabilmekte ve boylece derinlemesine ve eyleme gegirilebilir i¢goriiler elde
edilebilmektedir. Bu dogrultuda eklenen bir paragraf, modelin fakiiltenin FETEMM
egitimine yaklagimini sekillendiren temel yapilari, uygulamalari ve inanglar1 ortaya
cikarma kapasitesini vurgulayarak, bu modelin se¢iminin arkasindaki kasitliligin
altin1 ¢izmektedir.

Bu nitel vaka ¢aligmasi yaklagimi, katilimcilarin FETEMM hazirhigina iligkin
goriis ve deneyimlerinin karmagikligini yakalama kapasitesi nedeniyle ozellikle
secilmistir. Arastirma tasarimi, algilar1 6lgmeyi ya da nicellestirmeyi amaglamak
yerine, 6gretim iyeleri ve 6grencilerin kurumsal baglamda FETEMM egitimini nasil
anladiklarini, deneyimlediklerini ve bu alanda nasil etkilesim kurduklarini
belgelendirip analiz etmeye odaklanmaktadir. Bu yaklasim, olgularin, katilimcilarin
ifade ettikleri goriis ve deneyimlerinin ayrintili incelenmesi yoluyla anlasilmasinin
Onemini vurgulayan yerlesik nitel arastirma ilkeleriyle uyumludur (Merriam ve
Tisdell, 2015; Stake, 2010).

Calisma Grubu

Orneklem, Tiirkiye’de teknoloji ve fen alanlarina odaklanmastyla bilinen bir
arastirma tiniversitesinin egitim fakiiltesindeki farkli boliimlerden yedi 6gretim iiyesi
ile olusturulmustur. Temsil edilen bolimler sunlardir: Matematik Egitimi, Fen
Egitimi, Bilgisayar ve Ogretim Teknolojileri Egitimi (BOTE), Egitim Bilimleri ve
Ortadgretim Fen ve Matematik Egitimi. Bu ¢esitli se¢im, fakiiltenin hem FETEMM
hem de egitim odaklt bdliimleri biinyesinde barindirma avantajindan
yararlanmaktadir. Ayrica, ¢aligmaya bir lisans ve bir de lisansiistii 6grenci dahil
edilmistir. (Katilimcilarin detaylar1 i¢in bkz. Tablo 1.)

Caligsmada, bilgi acisindan zengin ve fakiiltenin FETEMM hazirligina iligkin
derin, ¢ok boyutlu i¢goriiler saglayabilecek katilimcilarin segilmesini temin etmek
lizere amagli Ornekleme stratejisi kullanilmigtir. Se¢im yalnizca ulasilabilirlik
kriterine gore yapilmamis, kurumun biitiinclil bakis agisim1 kapsayacak sekilde
stratejik kistaslara dayali olarak gergeklestirilmistir. Sonu¢ olarak katilimcilar
arasinda kilit idari rollere sahip kisiler (6r. Dekan, bazi boliim baskanlari) ve
FETEMM odakli girisimlerde liderligi bulunanlar (FETEMM Merkezi Direktorii) yer
almakta olup bu iistten asagiya stratejik vizyon ve politikalar1 yansitmaktadir.

Bu, kariyerleri boyunca kapsamli pedagojik deneyime sahip iist diizey dgretim
iiyeleriyle tamamlanmugtir. Ayrica, iki 6grenci (biri kimya egitimi bdliimiinden lisans
son siif, digeri fen egitimi boliimiinden lisansiistii 6grenci) fakiiltenin miifredatiyla
yakindan ilgileri ve FETEMM ile ilgili etkinliklerde mevcut deneyimleri nedeniyle
dahil edilmistir; boylece, FETEMM’in uygulanisinda pratik gergeklikleri yansitan
alttan yukar bir bakis acis1 saglanmistir.
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Fakiilte katilimcilart arasinda Fen Egitimi, Matematik Egitimi, Kimya Egitimi,
Fizik Egitimi, Egitim Bilimleri ve Bilgisayar ve Ogretim Teknolojileri Egitimi
(BOTE) gibi gesitli boliimlerden béliim baskanlari, program direktorleri ve kidemli
profesorler yer almaktaydi. Tiim 6gretim {iyeleri en az dogent unvanina sahip olup
akademide 19 ila 35 yil arasinda degisen kapsamli 6gretmenlik deneyimine sahiptir.
Bes katilime1 profesdr, biri dogenttir. Ozellikle, katilimeilarin bircogu fakiilte dekani,
FETEMM merkezi direktdrii, iki boliim baskani ve bir boliim baskan yardimcis: gibi
kilit idari pozisyonlarda bulunmaktaydi.

Tablo 1
Katilimc1 Demografisi ve Rolleri
Pozisyon/Rol Unvan Deneyim Idari Gorev Bolim
Ogretim Uyesi 1 (P1) Profesor 1996'dan Dekan Fen Egitimi
beri
Ogretim Uyesi 2 (P2) Profesor 2000'den FETEMM Matematik
beri Merkezi Egitimi
) ) Direktdrii
Ogretim Uyesi 3 (P3) Profesor 2003'ten - Kimya
beri Egitimi
Ogretim Uyesi 4 (P4) Profesor 1987'den - Fen Egitimi
beri
Ogretim Uyesi 5 (P5) Dog. Dr. 1996'dan Boliim Bagkan ~ Fizik Egitimi
beri Yardimcist
Ogretim Uyesi 6 (P6) Profesor 1998'den Boliim Bagkani Egitim
beri Bilimleri
Ogretim Uyesi 7 (P7) Profesor 1998'den Boliim Bagkani BOTE
beri
Ogrenci 1 (S1) Son Sinif - - Kimya
Egitimi
Ogrenci 2 (S2) Doktora Ogr. - Aragtirma Fen Egitimi
Gorevlisi

Ogrenci katilimcilari, FETEMM egitimiyle ilgili benzersiz bakis acilar1 ve
deneyimleri nedeniyle 6zel olarak secilmistir. Lisans katilimcisi (S1) hem akademik
hem de uygulamali deneyime, 6zel bir egitim kurumunda goniilli ders verme
tecribesine ve FETEMM ile ilgili atdlye ve panellere aktif katilima sahiptir.
Lisansiistii katilimc1 (S2) ise FETEMM hazirlig1 iizerine yiiksek lisans tezini
tamamlamig bir doktora Ogrencisi ve aragtirma gorevlisidir; hem aragtirma hem de
uygulama acisindan degerli bilgiler sunmaktadir.
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Calisma kapsaminda, fakiiltenin beden egitimi ve spor bdliimii (lisans programi
olmamasi ve genel {iniversite se¢meli derslerine odaklanmasi nedeniyle) ve yabanci
diller bolimii (6zel yapisi ve mevcut arastirmanin genellenebilirligine uygun
olmamasindan Gtiirii) dahil edilmemistir.

Veri Toplama Araclar1 ve Prosediirleri

Bu ¢alismanin birincil verileri, ortalama 50-60 dakika siiren yar1 yapilandirilmisg
gorismeler yoluyla toplanmistir. Ana veri toplama aract olan goriisme protokolii,
aragtirmanin baglamsal uygunlugunu ve gecerliligini saglamak amaciyla NYSED
(2015) FETEMM Cergevesi’nin Tiirk yiiksekdgretim baglamina uyarlanmasiyla
sistematik bir sekilde gelistirilmistir. Bu gelistirme siireci birkag titiz adim takip
etmistir: orijinal c¢ercevenin alanlari analiz edilmis, terciime edilmis ve bir
iiniversitenin egitim fakiiltesinin yapilariyla uyumlu hale getirilmistir; bu uyarlanmis
yaptya dayanarak bir dizi a¢ik uglu soru taslagi hazirlanmistir; taslak protokol, netligi
ve uygunlugu artirmak i¢in iki dig uzman tarafindan gézden gegirilmis; ve son olarak,
protokol pilot teste tabi tutularak ifadelerde kiigiik ayarlamalar yapilmistir.

Bu titiz siireg, daha sonra farkli paydas gruplarinin 6zgiin bakis agilarini
yakalamak {izere uyarlanan kapsamli bir ¢ekirdek protokol ile sonuglanmistir. Tiim
katilimcilara FETEMM hazirbulunuslugu hakkinda temel sorular sorulmus olsa da,
odak noktas1 6zellestirilmistir: yéneticilerle (Dekan, Boliim Bagkanlari, FETEMM
Merkezi Direktorii) yapilan goriismeler fakiilte geneli politikalar, stratejik vizyon ve
kaynak tahsisine odaklanirken; dgretim iiyeleriyle yapilan goriismeler FETEMM
ilkelerinin ders sunumuna pratik entegrasyonunu, boliimsel kaynaklart ve
degerlendirme yaklagimlarini incelemis; dgrencilerle yapilan goriismeler ise sinif
deneyimleri, FETEMM firsatlarina erisim ve program diizeyindeki destege
odaklanmuistir. Bu ¢ok diizeyli veri toplama yaklasim, fakiilte icindeki farkl 6rgiitsel
katmanlarda FETEMM hazirbulunuglugunun kapsamli bir sekilde anlagilmasini
saglamigtir (TUm goériisme sorulari i¢in bkz. Ek A). Ayrica, tim veriler etik kurul
onaya1 ile toplanmig olup detaylar makalenin sonunda yer almaktadir.

Analizin derinligini artirmak ve bulgular1 iiggenlemek amaciyla, ¢alismaya
destekleyici bir nicel bilesen de dahil edilmistir. Bu, goriisme yanitlart i¢in bir
kodlama rubrigi olarak hizmet etmek iizere NYSED Cercevesi'nden tiiretilen Ornek
Tanimlayicilar olusturmay1 icermistir. Goriismeler daha sonra dort alan genelindeki
hazirbulunusluk diizeylerini belirlemek i¢in arastirmaci ve iki dig uzman tarafindan
bu rubrige gore sistematik olarak kodlanmustir. Bu ¢oklu kodlayici kullanma ve nitel
icgoriileri yapilandirilmis bir kodlama gergevesiyle biitiinlestirme siireci, fakiiltenin
FETEMM egitimine hazirbulunuglugunun nesnel, kapsamli ve iiggenlenmis bir
sekilde betimlenmesine olanak tanimistir.

Etik Kurul Karan

Bu arastirma  Ortadogu Teknik Universitesi Insan Arastirmalari Etik
Kurulu'ndan 2017-EGT-124 protokol numarast ile alinan etik izni ile yiiriitiilmiistiir.
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Verilerin Analizi

Toplanan verilerin analizi, gériismelerin hemen ardindan baslatilmistir. Tiim ses
kayitlar1 harfi harfine desifre edilmis ve arastirmacinin ilk diisiincelerini ve baglamsal
niianslar1 yakalamak amaciyla yazdigi arastirma notlar1 (memo) ile desteklenerek veri
havuzu zenginlestirilmistir (Plummer, 1983). Yerlesik nitel arastirma uygulamalarina
uygun olarak analiz, verilerin daha kii¢iik parcalara ayrilmasindan 6nce katilimcilarin
bakis acilarina dair biitiinciil bir anlayis kazanmak i¢in tiim desifrelerin ve notlarin
birden ¢ok kez okundugu bir veriye derinlemesine niifuz etme siireciyle baglamigtir
(Agar, 1980). Genel analiz, veri seti igindeki ortiik Oriintiileri belirlemek amaciyla
sistematik bir kodlama, kategorilestirme ve tema gelistirme siirecini takip etmigtir
(Wolcott, 1994; Baskarada, 2014).

Analizin nitel agamasinda, tiimevarimsal bir tematik analiz yaklasim
benimsenmistir (Braun ve Clarke, 2016). Siirekli Karsilastirmali Yontem (SKY)
kullanilarak, temalarin dnceden belirlenmis kategorilere zorlanmasi yerine dogrudan
katilimer anlatilarindan ortaya ¢ikmasina olanak tanimak igin veriler satir satir
kodlanmistir (Boeije, 2002; Glaser ve Strauss, 2017). Bu siireg, anlamli ifadelerin
belirlenmesini, bunlari anlam birimleri halinde gruplandirilmasini ve katilimeilarin
FETEMM hazirbulunusluguna iligkin ortak goriislerini dogru bir sekilde temsil eden
kapsayici temalar gelistirmek igin bu birimlerin yinelemeli olarak karsilastiriimasini
igermistir.

Tematik bulgulart desteklemek ve hazirbulunusluk diizeyini c¢aligmanin yol
gosterici gercevesine gore sistematik olarak degerlendirmek amaciyla, gikarimsal
(dediiktif) bir nicel i¢erik analizi yiiriitiilmistiir (Kulatunga vd., 2007; Stemler, 2000).
Bu agama i¢in, uyarlanmig NYSED (2015) Cergevesi’ndeki her bir gosterge dahilinde
dort hazirbulunusluk diizeyinin (1=Erken, 2=Gelismekte, 3=Entegre, 4=Tam Entegre)
her biri icin Ornek Tammlayicilar igeren ayrmtili bir kodlama anahtari (rubrik)
olusturulmustur. Bu anahtar, nitel yanitlarin puanlanmasi i¢in agik ve kanita dayali
Ol¢iitler saglamistir.

Nicel puanlamadaki giivenilirlik ve gegerlilikle ilgili kritik meseleyi ele almak
amaciyla titiz bir protokol uygulanmistir. Birincil arastirmact ve FETEMM egitimi
alaninda uzman iki dis kodlayici, tiim miilakat dokiimlerini kodlama anahtarini
kullanarak bagimsiz bir sekilde puanlamistir. {lk bagimsiz kodlamanin ardindan, ii¢
kodlayici puanlarini karsilagtirmak i¢in bir araya gelmistir. Olasi uyusmazliklar, her
bir gosterge igin %100 fikir birligine ulasilana kadar miizakereye dayal tartigma ve
verilerin yeniden incelenmesi yoluyla ¢oziilmiigtiir. Bu mutabakat tabanli yaklagim,
puanlar1 uzman uzlasisiyla dogrulayarak kodlayicilar arasi giivenilirligi temin etmekte
ve boylece nicel bulgularin giivenirligini artirmaktadir (Krippendorff, 2018). Bulgular
boliimiinde sunulan nihai puanlar, bu uzlagilmig mutabakati temsil etmektedir.

Yontemsel titizligi ve veri sunumunda seffafligi saglamak amaciyla analiz,
yerlesik nitel arastirma ilkeleriyle uyumlu, sistematik ve ¢cok asamali bir yaklasimi
takip etmistir (Cresswell ve Poth, 2016; Miles vd., 2014). Siireg, titiz bir veri
hazirligiyla baslamistir. Dogrulugu temin etmek i¢in tiim goriismeler ses kaydina
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alimmis ve toplandiktan sonraki 24 saat i¢inde harfi harfine desifre edilmistir (Gibbs,
2018). Katilimer gizliligini korumak amaciyla desifrelere benzersiz tanimlayicilar
atanmug (Kaiser, 2009) ve orijinal Tiirk¢e desifreler, anlam inceliklerini korumak igin
FETEMM egitiminde uzman iki dilli uzman tarafindan dogrulama igeren titiz bir
siiregle Ingilizceye cevrilmistir (van Nes vd., 2010).

Analitik siirecin kendisi yinelemeli ve cok katmanli olmustur. ik analiz,
katilimcilarin ifade ettigi goriislerden baslangi¢ kodlarinin ve driintiilerin dogrudan
ortaya c¢ikmasima izin vermek icin siirekli karsilagtirmali yontem kullanilarak
desifrelerin satir satir agik kodlanmasini i¢ermistir (Charmaz, 2014; Saldafa, 2021).
Bu kodlar, baglam duyarliligini korumak i¢in kapsamli bir matriste takip edilmistir
(Brandao, 2015). Ardindan, tematik gelisim asamasinda bu ilk kodlar, eksenel
kodlama teknikleri kullanilarak sistematik olarak on kategorilere gruplandirilmistir
(Corbin ve Strauss, 2014). Katilimc1 gruplar arasinda siirekli karsilastirma yapilan
yinelemeli bir siirecle bu kategoriler saflastirilarak bulgularda sunulan kapsayici
temalara doniistiriilmiistiir (Glaser ve Strauss, 2017).

Bulgularimn giivenirligini ve inanilirligini saglamak i¢in arastirma boyunca ¢oklu
gegcerlik stratejileri kullanilmistir (Lincoln ve Guba, 1985). Veriler, farkli rollerdeki
(6r. yoOnetim, Ogretim iiyeleri, &grenciler) ve bdoliimlerdeki ¢oklu kaynaklardan
toplanan bakis acilarinin sistematik olarak karsilastirilmasiyla {iggenlenmis
(triangulation), bu da ortaya ¢ikan oOriintiilerin ¢apraz dogrulanmasia olanak
tanimustir (Carter, 2014). Analizin yorumsal gecerliligi, iki uzman arastirmacinin
kodlama semalar1 ve ortaya ¢ikan temalar hakkinda elestirel incelemeler sundugu
diizenli meslektas denetimi (peer debriefing) oturumlariyla artirilmistir (Spall, 1998).
Son olarak, liye denetimi (member checking) prosediirleri uygulanmis; katilimeilar 6n
bulgulari inceleyerek goriislerinin dogru temsil edildiginden emin olmus ve yorumlar
onlarin geri bildirimlerine gore rafine edilmistir (Birt vd., 2016). Sonuglara dahil
edilmek {izere secilen katilimei alintilari ise, belirlenen temalari temsil etme diizeyleri,
kilit kavramlar1 ifade etmedeki agikliklar1 ve FETEMM hazirbulunugluguna dair
dengeli bir anlayisa katkida bulunmalari temelinde sistematik olarak se¢ilmigtir

Bulgular

Bulgular iki boliimde sunulmaktadir: Birincisi, uyarlanmis NYSED (2015)
Cergevesi’ne dayanan FETEMM hazirbulunuslugunun nicel bir analizidir; ikincisi ise
katilimc1  goriislerinin  nitel tematik analizidir. Bu ikili sunum, fakiiltenin
hazirbulunusluguna dair kapsamli bir tablo sunmaktadir (Miles vd., 2014; Patton,
2015).

FETEMM Hazirbulunuslugunun Nicel Analizi

Nicel analiz, dort alanda farklilasan bakis agilarin1 ortaya koymakta ve bu
goriisleri ii¢ paydas grubunda kategorize etmektedir: Dekanlik (P1), Ogretim Uyeleri
(P2-P7 ortalamasi) ve Ogrenciler (S1-S2 ortalamasi). Puanlar, verileri
baglamsallastirmak amaciyla 4'lii bir 6lgekte (1=Erken, 4=Tam Entegre) sunulmustur
(Silverman, 2005).
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Alan I (Vizyon ve Kiiltiir) agisindan fakiilte, dnemli bir algt farkiyla kendini
gosteren gelismekte olan bir hazirbulunusluk diizeyi sergilemistir. Sekil 1°de
gosterildigi gibi, Dekanligin bakis agis1 neredeyse entegre (2,8) diizeyindeyken,
ogretim tiyeleri daha disiik (2,1) puan vermis, 6grenciler ise hazirbulunuslugu erken
asamada (1,4) algllamistir. Bu durum, FETEMM odakli bir vizyonun fakiilte
genelinde tutarsiz bir sekilde uygulandiginin altini ¢izmektedir. Alan II (Miifredat,
Ogretim ve Degerlendirme) analizinde, nispeten daha giiclii ve uyumlu bir performans
ortaya ¢ikmugtir (Sekil 2). Ogretim iiyelerinin (2,5) ve dgrencilerin (2,4) ortalama
puanlar1 birbirine ¢ok daha yakindir. FETEMM odakli Miifredat gostergesinde (1,7)
kritik bir zayiflik devam etse de, otantik degerlendirme tekniklerinin kullanimi
(6gretim tiyesi ortalamasi 3,3) kilit bir kurumsal gii¢ olarak belirlenmistir.

Sekil 1
Alan I'in Puan Dagilimi

Alan I: Vizyon ve Kiiltiir icin STEM Hazirbulunuslugu

-8~ Dekanlk
Ogretim Uyeleri

—4— Ogrenciler
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Sekil 2
Alan II'nin Puan Dagilimi

Alan II: Mifredat, Ogretim ve Degerlendirme igcin STEM Hazirbulunusiugu

—®— Dekanhk
m— Ogretim Uyeleri
—a— Ogrenciler

STEM Odak
Miifredat

En 6nemli zorluklar ise Alan III (Stratejik Ortakiklar) ve Alan IV (Kariyere
Hazirlik) alanlarinda tespit edilmistir. Sekil 3°te goriildiigii gibi, bu alanlar en diisiik
puanlar1 almig, genel 6gretim liyesi ortalamasi her ikisi igin de 1,7 olarak hesaplanmis
ve bu da onlar1 erken hazirbulunusluk asamasina yerlestirmistir. Alg1 farki en ¢ok
burada belirginlesmis, 6grenciler 1,0 gibi kritik bir puan vererek mevcut girisimlerin
kendi egitim deneyimleri lizerinde asgari diizeyde etkiye sahip oldugunu belirtmistir.

Sekil 3
Alan III ve IV’iin Puan Dagilimi

Alan Il & IV: Stratejik Ortakhiklar ve Kariyer Hazirbulunuslugu

—e— Dekanlik
Haziblluotstudu wm— Ogretim Uyeleri
—a— Ogrenciler

STEM Kariyer stratejil
Yolu Hazirlig

Ortakliklar

STEM Firsatle
Erigim
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Bu bulgular sentezlendiginde ve Sekil 4’te gorsel olarak o&zetlendiginde,
Dekanlik’tan 2,5, 6gretim {iyelerinden 2,0 ve 6grencilerden 1,5°lik bilesik puanlarla
genel olarak gelismekte olan bir FETEMM hazirbulunugluk durumu ortaya
cikmaktadir. Bu, fakiiltenin stratejik vizyonu ile bunun somut uygulamasi arasinda
stiregelen bir bosluk oldugunu teyit etmekte ve 6grencilerin siirekli olarak en elestirel
degerlendirmeyi sundugunu gostermektedir. Bu nicel analiz, bir sonraki boliimde
incelenecek olan nitel temalar i¢in yapisal bir baglam saglamaktadir.

Sekil 4
Alan ve Role Gore FETEMM Hazibulunusluk Puan Dagilimi

Alan ve Role Gore STEM Hazirbulunusluk Puanlan —®— Dekanlik
—m— Ogretim Uyeleri

an Il —a— Ogrenciler

Katilime1 Goriislerinin Tematik Analizi

Gorlisme verilerinin nitel analizi, fakiiltenin FETEMM egitimine ydnelik
kiiltirel ve yapisal hazirbulunusluguna dair derinlemesine bir anlayis sunan bes
O6nemli temayi ortaya ¢ikarmustir (Saldafa, 2021; Cresswell ve Poth, 2016). Bu
temalar, farkli orgiitsel rollerdeki katilimci yanitlarinin sistematik bir analizi yoluyla
gelistirilmistir. Izleyen boliimlerde her bir tema, bulgularin dengeli bir sekilde
anlasilmasina sagladiklari katki ve ifade ettikleri agiklik temelinde segilen temsil edici
katilimer ifadeleriyle desteklenerek tanimlanmakta ve analiz edilmektedir. Her
temaya iliskin anlamli ifadelerin tam listesi Ek B’de sunulmaktadir.
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1. FETEMM Yeni Bir Kavram Degil

Verilerden ortaya ¢ikan baskin bir tema, birgok dgretim iiyesinin FETEMM
egitimini yeni bir kavram olarak degil, uzun siiredir devam eden pedagojik
uygulamalar i¢in yeni bir etiket olarak algilamasiydi. Bu goriis, fen, teknoloji ve
matematigin  entegrasyonunun proje tabanli Ogrenmeyle birlikte yillardir
Ogretimlerinin temel bir yonii oldugunu savunan kidemli 6gretim tiiyeleri ve bolim
bagkanlar1 arasinda oOzellikle giigliiydii. Bu bakis agisina goére, FETEMM
kisaltmasinin getirdigi tek gercek yeni unsur, mithendislik kavramlarinin agikca dahil
edilmesiydi. Bu kani, entegre egitim ilkelerinin tanidik olmasina ragmen, "FETEMM"
markasinin kendisine bir dereceye kadar siipheyle yaklagildigini gostermektedir.

Bu tema, fakiilte iginde kritik bir gerilimi ortaya koymaktadir. Birgok bdlim
Ogretim {iiyesi (P3, P4, PS5, P6) FETEMM'I mevcut uygulamalarin yeniden
paketlenmesi olarak gorse de, bu bakis agisi evrensel olarak paylasiimamaktadir.
Ornegin, FETEMM Merkezi Direktorii (P2), bu goriisiin tam entegre bir FETEMM
yaklagiminin kendine 6zgii yonlerini dnemsizlestirerek gercek ve doniistiiriicii bir
uygulamanin potansiyelini sinirladig1 yoniindeki endisesini dile getirmistir. Ayrica,
ogrenci katilimeilar (S1, S2), bu tutumun &zellikle modern FETEMM egitimine
odaklanmak isteyenler i¢in nasil zorluklar yarattigin1 vurgulayarak fakiilte algilari ile
Ogrenci ihtiyaclar1 arasindaki bir kopuklugu gozler Oniine sermistir. Bu Oriintii,
entegre dgretime yonelik bir temel bulunmasina ragmen, FETEMM'i farkli ve gelisen
bir egitim yaklasimi olarak gérmeye yonelik kolektif bir direncin, onun tam olarak
uygulanmasini engelliyor olabilecegini diisiindiirmektedir.

2. FETEMM EKksik ve Yetersiz

Tim paydas diizeylerinde, mevcut FETEMM modelinin algilanan eksikligi
konusunda ortak bir endise ortaya ¢ikmigtir. Katilimcilar, FETEMM egitiminin daha
genis toplumsal, etik ve c¢evresel boyutlart yeterince igermedigini savunarak dar
teknik odagint sikca elestirmislerdir. Bu bakis acgisi, daha biitiinciil bir yaklagim
cagrisinda bulunan Dekan (P1) ve BOTE Boliim Baskani (P7) da dahil olmak iizere
miifredat gelistirmede yer alanlar arasinda o6zellikle belirgindi. Tema, hem dort
disiplinli FETEMM ¢er¢evesine yonelik yapisal elestirileri hem de fakiilte igindeki
uygulamasina iliskin pratik kaygilar1 kapsamaktadir.

Bu elestirilerin  farklt rollerdeki tutarliligi, kurumda FETEMM'in nasil
kavramsallastirildigina dair sistemik bir soruna isaret etmektedir. Idari bakis acilari
(P1, P7) miifredattaki bosluklar1 vurgularken, FETEMM Merkezi Direktori (P2)
uygulama zorluklarina dikkat ¢ekmistir. Boliim 6gretim {yeleri (P4, P6) cevresel
stirdiiriilebilirlik ve kiiltiirel baglam gibi eksik olan belirli bilesenleri 6ne ¢ikarmistir.
Ogrenci sesleri (S1, S2) ise dgrendikleri teknik igerigin gergek diinyadaki toplumsal
sonuglarina iligkin tartigmalarin eksikligini belirterek bu kopuklugun somut
orneklerini sunmustur. Bu yaygin endige, daha kapsamli ve sosyal sorumluluk sahibi
bir FETEMM egitimi vizyonuna yonelik kolektif bir arzuyu gostermektedir.
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3. Amerikan Kokeninin Etkisi ve Yerellestirme Gereksinimi

Bu tema, FETEMM hareketinin kabul edilen ABD kokenlerine ve buna bagl
olarak bu kiiresel modelin Tiirk egitim baglamina uyarlanmasi ve yerellestirilmesi
gerekliligine yapilan vurguyu yansitan 6nemli bir yanit oriintiisiinii yakalamaktadir.
Ozellikle ulusal egitim sisteminde genis deneyime sahip dgretim iiyeleri, Amerikan
ihtiyaclart icin tasarlanmis bir yaklasimi yeterli analiz ve uyarlama olmaksizin
benimsemenin verimsiz olabilecegi yoniindeki endiselerini dile getirmislerdir. Bu
bakis agisi, popiiler bir kiiresel egilimi benimsemek ile bu egilimin Tiirkiye'nin
kendine 6zgii kiiltiirel ve egitim sistemleri i¢indeki uygunlugunu ve etkililigini
saglamak arasinda bir gerilim oldugunu diistindiirmektedir.

Bu tema, FETEMM'in kiiresel kimligiyle karmasik bir iligkiyi ortaya
koymaktadir. Dekan (P1) ve diger 6gretim iiyeleri (P3, PS, P6), yalnizca yabanci bir
modeli ithal etmek yerine Tirk egitim degerleriyle uyumlu yerellestirilmis bir
yaklagima duyulan ihtiyaci vurgulamiglardir. FETEMM Merkezi Direktori (P2), bu
uyarlama siirecinin pratik zorluklarina dair i¢gdriiler sunarken, 6grenci perspektifleri
(S1, S2) Amerikan merkezli orneklerin ve baglamlarin kullanilmasinin nasil bir
kopukluk hissi yaratabildigini 6ne ¢ikarmistir. Gruplar arasindaki fikir birligi, basarilt
bir uygulamanin dogrudan kopyalamaya degil, diistinceli bir kiiltiirel ve pedagojik
ceviri siirecine bagli oldugunu gostermektedir.

4. Fakiilteleraras: Isbirligi Gereksinimi

Katilimcilar, FETEMM'in dogas1 geregi disiplinlerarast oldugunu evrensel
olarak kabul etmis ve etkili bir sekilde uygulanmasinin Egitim Fakiiltesi sinirlarinin
Otesinde yapisal bir isbirligi gerektirdigini belirtmislerdir. Kapsamli ve otantik bir
FETEMM egitimi saglamak i¢in basta Mithendislik ve Fen-Edebiyat olmak tizere
diger fakiiltelerle resmi ortakliklara duyulan ihtiyaca siirekli olarak atifta
bulunulmustur. Bu bakis agisi, 6zellikle kendi disiplinleri disindaki ileri mithendislik
tasarimi veya temel bilimsel kavramlar gibi belirli alanlarda uzmanliklarinin sinirl
oldugunu diislinen 6gretim iiyeleri arasinda belirgindi.

Bu tema, 6nemli bir yapisal engeli vurgulamaktadir. Boliim baskanlar1 (P7) ve
ogretim tiyeleri (P3, P4, P5), kendi boliimlerinin FETEMM'in dort ayaginin tamamini
sunma konusundaki smurliliklarimi agik¢a kabul etmislerdir. FETEMM Merkezi
Direktorii (P2) bunu resmi kurumsal ortakliklar igin stratejik bir ihtiyag olarak
cercevelemistir. En Onemlisi, 6grenci katilimcilar (S1, S2), 6gretmenlik stajlar
sirasinda mithendislikle ilgili konularda kendilerini yetersiz hissettiklerini veya
disiplinlerarasi arastirma i¢in gereken teknik destekten yoksun olduklarini anlatarak
bu boslugun gercek diinyadaki sonuglarini gostermislerdir. Bu yaygin kabul, gercek
FETEMM hazirbulunuslugunun bir egitim fakiiltesi tarafindan tek bagina
bagarilamayacaginin altin1 ¢izmektedir.
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5. FETEMM e Direng

Son tema, bazi dgretim iiyeleri arasinda FETEMM uygulamasina yonelik aktif
ve pasif bir direng Oriintiisiinii ortaya koymaktadir. Goriigme yanitlariin analizi, bu
direncin birden fazla kaynaktan beslendigini gostermistir: FETEMM'in gelip gecici
bir bagka egitim trendi olduguna dair koklii siiphecilik; uygun kaynaklar ve hazirlik
olmaksizin uygulamanin fizibilitesine iligkin pratik endiseler; ve 6gretmen egitiminin
temel misyonuyla olan ilgisine dair temel sorgulamalar. Bu direng tek tip degildi;
acikca reddetmekten, yeni yaklasimlari titiz bir degerlendirme olmaksizin
benimsemeye yonelik daha temkinli ve 6l¢iilii bir isteksizlige kadar uzaniyordu.

Bu ifadeler, kurumsal direncin ¢ok yonlii dogasini ortaya koymaktadir. Bazi
ogretim iiyeleri (P3, P4) FETEMM'in degeri ve kaliciligi konusunda dogrudan
stiphelerini dile getirirken, digerleri (P6) endiselerini uygun arastirma ve hazirhik
eksikligi temelinde ifade etmistir. Dekan'in bakis agis1 (P1), yenilige daha olgiilii ve
temkinli bir yaklasim isaret etmistir, FETEMM Merkezi Direktori (P2), 6zellikle
miihendislik entegrasyonu konusunda bu direngle kurumsal olarak kargilagtigin
dogrulamistir. Ogrenci deneyimleri (S1, S2), bu fakiilte direncinin kendi 6grenme
firsatlarin1 ve bu alanda arastirma yapma yeteneklerini nasil dogrudan etkiledigini
gostererek, bu i¢ tartigmalarin somut sonuglarini gbzler dniine sermistir.

Tartisma, Sonuc ve Oneriler

Bu calismanin bulgulari, incelenen egitim fakiiltesi biinyesinde FETEMM
hazirbulunuslugu agisindan 6nemli bogluklar olduguna isaret etmekte ve kurumun bir
aragtirma Universitesi olmasina ragmen genel olarak gelismekte olan bir
hazirbulunusluk  diizeyinde oldugunu ortaya koymaktadir. NYSED (2015)
Cercevesi’ne dayali nicel degerlendirme, dekanligin ortalama 2,5, gretim iiyelerinin
2,0 ve oOgrencilerin belirgin sekilde daha diisiikk olan 1,5 puaniyla bu durumu
vurgulamaktadir. Stratejik ortakliklar ve kariyere hazirlik alanlarindaki diisiik puanlar
(her ikisi de 1,7) 6zellikle dikkat ¢ekicidir. Bu puanlari tamamlayan tematik analiz ise
FETEMM’in yeni bir kavram olmadig1 algisi, yerellestirme ihtiyaci ve uygulanmasina
yonelik aktif direng gibi kritik kiiltlirel ve yapisal engelleri tanimlamistir. Bu tartisma,
s6z konusu biitiinlesik bulgulart daha genis literatiirle karsilastirarak yorumlamakta
ve fakiiltenin hazirbulunusluk durumunu sekillendiren faktorlerin  karmasik
etkilesimini analiz etmektedir.

Bu ¢alismanin sonuglari, mevcut literatiirle hem uyum gostermekte hem de onu
genisletmektedir. Ortakliklar ve kariyere hazirbulunuslukta tespit edilen bosluklar,
diger ulusal baglamlarda bulunan zorluklarla paralellik gosterirken (Sulaeman vd.,
2022), bu aragtirma bu zorluklarin Tiirk yiiksekdgretim sistemi i¢indeki tezahiiriinii
ozgiillestirmektedir. Direng Oriintiileri, kurumsal destegin 6nemine iliskin bulgulari
yansitirken (Efe ve Hanas, 2022), bu calisma ayrica bu dirence katkida bulunan
kiiltiirel ve mesleki kimlik faktorlerini de ortaya koymaktadir (Aydogdu vd., 2020;
Eroglu ve Bektas, 2016). Dahasi, Amerikan Kokeninin Etkisi ve Yerellestirme
Gereksinimi temasi, Batili egitim modellerinin uyarlanmasina iligkin literatiire katk1
saglarken (Murphy vd., 2018; Yildirim, 2018), Fakiilteleraras: Isbirligi Gereksinimi
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temasi da literatiirde daha once belirtilen disiplinlerarasi uygulamalardaki yapisal
zorluklar1 vurgulamaktadir (Kelley ve Knowles, 2016; Charoenmuang vd., 2020).

Merkezi bulgulardan biri, egitim reformunda iyi belgelenmis bir olgu olan,
paydaglar arasindaki 6nemli algi farkidir. FETEMM entegrasyonu gibi yeni egitim
reformlarinin uygulanmasi, yoneticilerin, 6gretim iiyelerinin ve dgrencilerin reform
hedeflerine iligkin birlesik bir algidan sikca yoksun olmalar1 nedeniyle 6nemli
engellerle karsilagmaktadir (Rubin vd., 2024; Waligéra ve Gorski, 2022). Bu algi
farkindaki birincil faktdr, kapsayici politika direktiflerinin kurumsal hiyerarsilerde
kademe kademe aktarilirken zayifladigi veya yanlis yorumlandigi yukaridan agagiya
iletisimdeki kopukluktur (Koyama ve Kania, 2016). Saglam, ¢ift yonli iletisimdeki
bu eksiklik, degisiklikleri uygulamasi beklenen 6gretim iiyeleri ve 6grenciler arasinda
giivensizligi ve kopuklugu besleyebilir (Koyama ve Kania, 2016). Bu iletisim zorlugu,
¢elisen kurumsal 6nceliklerle daha da karmagiklagmaktadir. Yoneticiler genellikle dis
hesap verebilirlige ve kiiresel siralamalara odaklanirken, 6gretim tiyeleri akademik
ozerklige ve pedagojik kaliteye oncelik verir (Rubin vd., 2024). Bu ayrigma, stratejik
bir vizyonun, idari olarak dayatildigini diistindiikleri girisimlere direnebilecek veya
onlar1 yeniden yorumlayabilecek Ogretim kadrosunun temel degerleriyle
ortiismeyebilecegi anlamina gelir (Rubin vd., 2024). Ogrenciler ise, reformun iyimser
resmi anlatilari ile siniftaki pargalt deneyimleri arasinda bir kopukluk yasayarak hayal
kirikligina ugrarlar (Taylor ve Harris-Evans, 2016; Diaz vd., 2021). "Yazildig1 gibi
politika" ile "yasandig1 gibi politika" arasindaki bu ugurum, stratejik hedeflerin tiim
paydaglarin  yasanmis gergekleriyle uyumlu hale getirilmesinin aciliyetini
vurgulamaktadir. Bu durum, o&zellikle uygulamaya rehberlik edecek net, etik
degerlendirme cercevelerinin yoklugunun bu alg: farklarini siddetlendirebilecegi ve
akademik biitiinliigli baltalayabilecegi yeni teknolojilerin entegrasyonunda kritik
onem tagimaktadir (Kilinc, 2024).

Bu alg1 farki, bu ¢alismanin mesleki kimligin, epistemolojik inanglarin ve
yerlesik kurumsal kiiltiirlerin korunmasina dayanan karmasik bir olgu olarak buldugu
Ogretim iiyesi direnciyle derinden i¢ icedir (Joseph ve Uzondu, 2024; Shadle vd.,
2017). Birgok 6gretim iiyesi, disiplinlerarasi reformlar1 doniistiiriicii degisimler olarak
degil, FETEMM Yeni Bir Kavram Degil temasinda yakalandigi gibi, mevcut
uygulamalarin yiizeysel bir sekilde yeniden paketlenmesi olarak algilayarak katma
degerlerini sorgulamaktadir (Joseph ve Uzondu, 2024; Sturtevant ve Wheeler, 2019).
Bu siiphecilik genellikle disipliner 6zerkligin bir savunmast ve disiplinlerarasi
yaklagimlarin kendi uzmanlik bilgilerinin titizligini azaltabilecegi korkusudur (Singh,
2023; Goldfien ve Badway, 2015). Bu direng, geleneksel, disipline 6zgii sorgulamay1
tercih eden ve yenilik i¢in yeterli destek sistemleri veya tesviklerden yoksun olan
kurumsal kiiltirler tarafindan daha da siirdiiriilmektedir (Avila vd., 2017; Rohlfsen
vd., 2020). Ogretim iiyeleri mesleki uzmanliklarnin degersizlestirildigini ve reform
tasarim siirecinden diglandiklarini hissettiklerinde, bir tiir adaptif direng olarak bilinen
Ogretim uygulamalarina geri donebilirler (Rubin vd., 2024; Van den Berg ve Dichaba,
2013). Bunun {iistesinden gelmek, hedefe yonelik mesleki gelisimi kurumsal 6diil
yapilarindaki  sistemik degisikliklerle birlestiren, yeniligin degerlendigi ve
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desteklendigi igbirlikci bir ortami tegvik eden biitiinciil bir yaklasim gerektirir (Chittle
vd., 2023). Gergekten de, boyle yenilikgi bir ortamu tegvik etmek, egitimcileri, drnegin
Ozellestirilmis yapay zeka sohbet botlarinin ¢esitli 6grenci ihtiyaclarini karsilamak
icin egitim deneyimini kigisellestirmede dnemli bir potansiyel gosterdigi gelismis ve
uyarlanabilir pedagojik araglarla donatmay1 gerektirir (Kilinc, 2025).

Nitel temalar ayrica bagka incelikli zorluklar1 da ortaya koymugstur. FETEMM
Eksik ve Yetersiz temasi, salt teknik uygulamalarin Gtesine gegerek toplumsal ve
cevresel bakis acilarinin miifredata daha genis bir sekilde entegre edilmesi (Kennedy
ve Odell, 2014) ve kiiltiirel olarak uygun iceriklerin gelistirilmesi (Garcia-Carrillo vd.,
2021) gerekliligine isaret etmektedir. Benzer sekilde, Fakiiltelerarast Isbirligi
Gereksinimi temasi, geleneksel {iniversite yapilarmin sinirhiliklarimin {istesinden
gelmek i¢in yenilikgi isbirligi modelleri ve paylasilan kaynaklar ¢agrisinda bulunan
literatiirii pekistirerek kritik yapisal engelleri vurgulamaktadir (Charoenmuang vd.,
2020). Bu bulgular toplu olarak, hazirbulunuslugun sadece yeni bir kisaltmayi
benimsemekle ilgili olmadigim, aym zamanda destekleyici ve uyarlanabilir bir
kurumsal ekosistemi tesvik etmekle ilgili oldugunu gostermektedir. Ogretmen
adaylarina otantik, gercek diinya arastirma deneyimi sunan uygulamali, teknoloji
odakl1 vatandag bilimi projeleri araciliiyla bu boglugun giderilmesinin etkililiginin,
onlarin pratik becerilerini ve ¢evre farkindaliklarini 6nemli Olgiide artirdig:
kanitlanmistir (Kiline, 2023a).

Bu nitel temalar ve kiiltiirel engeller, ¢ergevenin alanlarindaki hazirbulunugluk
puanlarina nicel olarak yansimaktadir. Alan I'de (Vizyon ve Kiiltiir) idari puan (2,8)
ile dgrenci puant (1,4) arasindaki belirgin fark, genellikle vizyonun uygulamaya
doniistiiriilememesi (Bybee, 2010) ve daha kapsayici planlama ihtiyaciyla (Cheryan
vd., 2017) iliskilendirilen "algi farki" i¢in ampirik kanit saglamaktadir. Fakiiltenin
Alan IT'deki (Miifredat ve Degerlendirme) daha giiglii performansi (ortalama 2,5),
FETEMM Yeni Bir Kavram Degil temastyla uyumludur ve hazirbulunuslugun en
yiiksek oldugu yerlerin yeni girisimlerin mevcut pedagojik giiclerle ortiistiigii alanlar
oldugunu diisiindiirmektedir. Tersine, Alan III ve IV'teki (Ortakliklar ve Kariyere
Hazirlik) kritik derecede diisiik puanlar (1,7), nitel verilerde belirlenen yapisal
engelleri nicel olarak dogrulamakta ve artirilmis endiistri ortakliklar1 (Rivera ve Li,
2020) ile entegre kariyer rehberligi (Wang, 2022) icin ifade edilen ihtiyaci
pekistirmektedir. Bu tiir teknolojilerin pratik uygulamasi, 6rnegin uzaktan fen
egitiminde kisisellestirilmig geri bildirim dongiileri olusturmak i¢in iiretken yapay
zeka kullanilmasi, fakiiltelerin hazirlikli olmast gereken yenilik¢i pedagojik
entegrasyon tiiriinii 6rneklemektedir (Kilinc, 2023b).

Ozetle, bu vaka calismasmin bulgular1 sadece belirli bir kurumsal baglama
derinlemesine bir bakis sunmakla kalmaz, ayni zamanda Tiirkiye'deki politika
yapicilara, yoneticilere ve akademisyenlere rehberlik etme potansiyeli tagiyarak daha
genis zorluklar1 anlamak igin degerli bir mercek gorevi goriir. Bu ¢alisma, bir Tiirk
egitim fakiiltesindeki FETEMM hazirbulunuslugunun ¢ok boyutlu bir analizini
sunarak, idari vizyon ile 6gretim iiyeleri ve 6grencilerin deneyimleri arasinda dnemli
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bir boslukla isaretlenen, gelismekte olan bir asamadaki bir kurumu ortaya
koymaktadir. Bulgular, gercek FETEMM hazirbulunugluguna ulagmanin yalnizca bir
miifredat reformu meselesi olmadigini, ayn1 zamanda kurumsal kiiltiir, iletisim ve
igbirliginin derin, sistemik bir doniigiimiinii gerektirdiginin altin1 ¢izmektedir.
Kuramsal olarak bu calisma, NYSED Cercevesi’nin Batt dis1 bir yiiksekdgretim
baglamina uygulanmasini genisleterek katkida bulunmakta ve yerel gelenekleri ve
mesleki kimligin kiiresel egitim egilimlerine kars1 direnci sekillendirmedeki roliinii
hesaba katan daha kiiltiirel duyarli modellere duyulan ihtiyac1 vurgulamaktadir.
Ayrica, hazirbulunusluk kavraminin kendisini dinamik, baglama bagimli ve orgiitsel
diizeylerde degisen ¢ok yonlii bir yapi olarak kavramsallastirilmasini ilerletmektedir.

Bu bulgular, somut ve eyleme gegcirilebilir stratejilere duyulan ihtiyaca isaret
etmektedir. Politika yapicilar igin bu, uluslararasi olgiitleri yerel ihtiyaglarla
dengeleyen baglama duyarli FETEMM politikalar1 ve kalite giivence ¢ergeveleri
gelistirerek kiiresel modellerin basitge benimsenmesinin Gtesine gegen ulusal bir
stratejiye duyulan ihtiyac1 gostermektedir (Altmn, 2022; Aydogdu vd., 2020).
Universite ~ yoneticileri igin temel zorluk, stratejik vizyonu uygulamaya
doniistiirmektir. Bu, miifredatt ortaklasa gelistirmek i¢in bir Disiplinlerarast
FETEMM Komitesi kurmak (Kelley ve Knowles, 2016), endiistri ile stratejik ortakiik
girigimleri uygulamak (Colak ve Buldur, 2022; Rivera ve Li, 2020) ve 6nemli algi
farkin1 kapatmak igin ogrenci geri bildirimi icin resmi kanallar olusturmak gibi
destekleyici drgiitsel yapilar yaratmayi gerektirir. Ogretim iiyeleri i¢in odak noktast,
ozellikle Miihendislik Tasarim Siireci gibi yenilik¢i metodolojilerde ve otantik
problem ¢6zme i¢in teknolojinin entegrasyonunda hedefe yonelik mesleki gelisim i¢in
kurumsal destek yoluyla kapasite olusturmak ve pedagojik ataletin iistesinden gelmek
olmalidir (Asghar vd., 2012; Zayim ve Kondake1, 2014).

Bu ¢aligma degerli iggoriiler sunsa da, bulgulari 6ncelikle tekil durum deseni ve
sonuglarin genellenebilir olmamasi anlamina gelen sinirhi 6grenci 6rneklemi gibi
smurliliklart 1s1¢inda degerlendirilmelidir. Sonug olarak, gelecekteki arastirmalar bu
kesifsel bulgular1 ¢oklu alan vaka c¢aligmalar: ve daha biiyiik, daha cesitli 6grenci
orneklemleriyle yapilan nicel anketler yoluyla dogrulamay: hedeflemelidir. Ayrica,
boylamsal ¢alismalar FETEMM uygulama girisimlerinin zaman i¢indeki ilerlemesini
izleyebilir ve mesleki gelisim programlarimin 6gretmen uygulamalari ve 6grenci
ciktilart iizerindeki etkililigini resmi olarak degerlendirebilir. Nihayetinde bu ¢alisma,
etkili FETEMM G&gretmen egitimine giden yolun karmasik bir sistemik degisim
yolculugu oldugunu pekistirmektedir. Bu arastirma, belirli bir kurumsal baglamdaki
kokli kiiltiirel, yapisal ve algisal engelleri ortaya koyarak, Tiirkiye'de ve 6tesinde yeni
nesil 6gretmenleri teknoloji odakli bir diinyanin zorluklarma hazirlamaya kararl
paydaslar i¢in incelikli bir yol haritas: sunmaktadir.
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Appendices
Appendix A

Interview Questions

The questions are prepared according to the four domains of the STEM
Framework of the New York City Department of Education and are tailored for four
key stakeholder groups: the dean, faculty members, students (both undergraduate and
graduate), and the STEM Center director.

Domain I: School Vision and Structure for Success
1.1. STEM Mission and Vision

a) Are you familiar with STEM education? What is your understanding of it?
b) What are your thoughts on implementing STEM education? (How is STEM
integrated into courses? What are its benefits and purposes?)
c) Is STEM education included in the vision and mission of the
faculty/department?
»  For Dean/Faculty Members: Is it mentioned in any documents or vision
statements?
«  For Students: Have you encountered any information about this in your
educational experience, department introductions, or activities?
d) To what extent is this vision shared across the faculty/department?
»  For Dean/Faculty Members: Has this been discussed in a joint meeting?
What is the general attitude of the faculty/department on this matter?

1.2. STEM-centric Culture

a) Is the atmosphere of the faculty/department conducive to STEM education?
* For Dean: How important is STEM education for faculty
administrators?
*  For Faculty Members: Are faculty members and administrators aware
of the importance of STEM education?
»  For Students: Do your professors emphasize STEM education?
b) Are courses taught in an inter- or transdisciplinary manner?
»  For Dean/Faculty Members: Is there a connection or exchange of ideas
between courses within departments or across different departments?
*  For Students: Are your courses integrated with each other and with
courses from other departments?
c) Which components of STEM (Science, Technology, Engineering,
Mathematics) are addressed in the courses?
«  For All: Is project-based learning or engineering applications included
in the courses?
* For All: Is technology integrated into the courses?
d) Are there classrooms or laboratories designed to be suitable for STEM
education in the faculty/department?
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1.3. STEM Program Evaluation

a) Was STEM education considered in the preparation of the
faculty/department programs?

«  For Dean/Faculty Members: Do you review department programs in
this context?

«  For Students: Have you observed or do you think there is a control
mechanism that examines the extent to which STEM education is
integrated into your courses?

b) Is this topic on the agenda in faculty/department meetings?

»  For Dean/Faculty Members: Are there any plans being considered? Is
anyone in the faculty assigned to work on this topic?

 For Students: Is there a STEM leader appointed in the
faculty/department?

1.4. Budget/Management of Resources

a) Is there a budget allocated for STEM education in the faculty/department
budget?
*  For Dean/Faculty Members: If not, is there anything that can be done
about this? Is it being considered?
*  For Dean/Faculty Members: If yes, is this budget sufficient? Would you
consider increasing it?

Domain I1: STEM Curriculum, Instruction, and Assessment
2.1. Academic Rigor and Instructional Quality

a) Isthe education provided in your faculty/department student-centered?
* For Dean/Faculty Members: Can students actively participate in the
learning process?
»  For Students: Do you think you could actively participate in the learning
process in your lessons?
b) To what extent do the courses align with the faculty's/department's STEM
mission and vision (if applicable)?

2.2. STEM-centric Curriculum

a) Towhatextent does the delivery of courses in your faculty/department align
with STEM education?

»  For Dean/Faculty Members: In these courses, are students given real-
world problems and asked to produce solutions using their scientific
background and integrating technology in a way that aligns with STEM
synthesis?

« For Students: In the courses, are there any real-world problems to
produce solutions using your scientific background and integrating
technology in a way that aligns with STEM synthesis?
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b) Are there any courses specifically focused on STEM education in the
curriculum?

» For All: Are there activities related to STEM education organized in
your faculty/department outside of courses?

« For All: If yes, what are these courses/activities? How do students
approach them?

»  For Dean/Faculty Members: If no, are you considering opening such a
course or organizing such activities?

2.3. Authentic Assessment

a) How is assessment conducted in the courses given in the
faculty/department?
»  For Dean/Faculty Members: Which type of assessment methods do you
use in your courses?
« For Students: Which type of assessment methods are used in your
courses?
b) Are authentic methods such as projects, portfolios, oral presentations, or
journals used?
* For Dean/Faculty Members: Which type of authentic assessment
methods do you use in your courses?
*  For Students: Which type of authentic assessment methods are used in
your courses?

2.4. Staff Capacity

a) How would you assess the capacity of the faculty members in your
faculty/department regarding STEM?
» For Dean/Faculty Members: Are there faculty members in your
faculty/department working on STEM?
*  For All: If a student wants to work in the STEM field, are there faculty
members they can work with on this topic?

Domain 111: Strategic Partnership
3.1. STEM Partnership

a) Isthere any strategic partnership with an organization, ministry, workplace,
community, or another university to develop STEM education?

» For STEM Center: Is this STEM center within the faculty? Is there an
organization integrated with the faculty?

» For All: Does the faculty work with this STEM center? Do faculty
members work with this STEM center?

»  For Dean/Faculty Members: Do you have any ongoing projects with this
STEM center? To what extent do you support them?

»  For Dean/Faculty Members: If this STEM center wants to conduct a
study, would you open your faculty to them?
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Domain 1V: STEM College and Career Readiness
4.1. STEM Path Preparation for Elementary School

4.2. Access to STEM College and Career Opportunities for Middle and
High School Students

4.3. Planning Student Outreach and Support for Pre-K-12 STEM Initiatives

a) Are there any informational sessions, presentations, or different activities to
inform students about career opportunities in the STEM field?

*  For Dean/Faculty Members: Are there any information, presentations,
or other activities to inform students about career opportunities in
STEM?

» For Students: Do you receive information, presentations or other
activities to inform you about career opportunities in STEM?

b) Are opportunities provided and announced for graduate students to conduct
studies and projects in the STEM field to attract them?

*  For Dean/Faculty Members: Are there any ongoing projects within the
scope of STEM education that graduate students can participate in?

*  For Students: Are there any ongoing projects within the faculty or
department that you can participate in or hope to participate in within
the scope of STEM education?

c) Is there a specific master's or doctoral program aimed at training STEM
leaders for schools or to be considered competent in the STEM field? Or is
it being considered?

d) At the university career fair, are there any STEM-related events or
companies visiting?

e) Is STEM education taken into consideration in student internships? Are
students provided with internship opportunities where they can also practice
in the field of STEM education?
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Appendix B

Significant Statement in Interviews
All the significant statements were directly taken from the interviews.

Significant Statements of Theme 1: STEM is not a New Term

- "STEM is not a new term. The student-centered approaches like inquiry teaching
began in 1969, and today, they are confronted in different formats." (P3,
Chemistry Education)

- "STEM s just a new acronym, what is done is project-based learning and design-
based thinking." (P6, Educational Sciences)

- "The methods used in our teaching methods course do not differ from STEM.
We've been doing this kind of integrated teaching for years."” (P4, Science
Education)

- "We are not interested in the parts of the designs we have built, such as the
aesthetic side, the usefulness of which is our lacking. Otherwise we do
STEM." (P5, Physics Education)

- "In my experience as a student here, when | mention STEM education to some
professors, they often respond that they've been doing similar things for years,
just not calling it STEM. This makes it challenging for students who want to
specifically focus on STEM education." (S1, Undergraduate Student)

- "Throughout my undergraduate years, | noticed that many faculty members
viewed STEM as just a new name for their existing teaching practices. This
sometimes limited our opportunities to explore new STEM-specific
approaches.” (S2, Graduate Student)

- "It's frustrating to see this resistance to STEM education implementation. While
some faculty members claim they've been doing this all along, we're missing out
on the unique aspects that true STEM integration could bring to our
education." (P2, STEM Center Director)

Significant Statements of Theme 2: STEM is Missing and Insufficient

- "While integrating STEM into courses, it is crucial to consider philosophy,
sociology, and social aspects. Our students need to understand its ethical
implications and societal impact.”" (P1, Dean)

- "The current implementation of STEM in our faculty lacks crucial environmental
and sustainability components. We need to expand beyond the technical
aspects.” (P4, Science Education)

- "In our department's experience with STEM implementation, we've found that
cultural and local context considerations are often overlooked." (P6, Educational
Sciences)

- "Through our center's work, we've identified significant gaps in how STEM is
conceptualized and implemented. We need a more comprehensive approach that
includes social dynamics and environmental awareness." (P2, STEM Center
Director)
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"In my classes, | see a disconnect between STEM content and real-world
applications. We rarely discuss environmental or social implications of what
we're learning." (S1, Undergraduate Student)

"As a graduate student, I've observed that our STEM education lacks integration
with social sciences. When | try to incorporate these aspects in my research, |
find limited support or resources.”" (S2, Graduate Student)

"The curriculum needs to be more holistic. Simply focusing on technical aspects
without considering societal impact limits our students' understanding.” (P7,
CEIT Department Head)

Significant Statements of Theme 3: The Influence of American Origins and

the Need for Localization

"STEM education is not an established concept in Tirkiye's past, it's mostly new.
We need to move away from the American perspective and realize our own
objectives aligned with our needs." (P1, Dean)

"This is clearly an American initiative being pushed onto our education system
without proper needs analysis or consideration of our unique educational
context." (P3, Chemistry Education)

"We're seeing STEM being implemented primarily because it's popular in the US,
not because we've determined it meets our specific educational needs.” (P6,
Educational Sciences)

"As the STEM Center, we often face challenges in adapting American STEM
frameworks to our local context. While the principles are valuable, they need
significant modification to work in our system." (P2, STEM Center Director)

"In my courses, | notice that many STEM examples and applications come from
American contexts, making it harder to relate to our local educational
environment." (S1, Undergraduate Student)

"During my research, I've observed that we're trying to implement STEM exactly
as it's done in the US, without considering our own educational traditions and
needs."” (S2, Graduate Student)

"We need to develop our own STEM approach that aligns with Turkish
educational values and systems rather than simply importing American
models." (P5, Physics Education)

Significant Statements of Theme 4: The Need for Inter-Faculty

Collaboration

"A basic level of engineering skills course should be opened at the engineering
faculty. We cannot give engineering education effectively on our own." (P4,
Science Education)

"Effective STEM education requires expertise from industrial design and
engineering. These are not our areas of specialty.” (P7, CEIT Department Head)
"We need systematic collaboration with the Faculty of Arts and Sciences to
strengthen our students' fundamental science knowledge.” (P3, Chemistry
Education)
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"The STEM Center aims to bridge these gaps, but we need formal partnerships
with other faculties to provide comprehensive STEM education.” (P2, STEM
Center Director)

"Many of our courses lack the technical depth that could be provided through
collaboration with engineering faculty."(P5, Physics Education)

"In my teaching practicum, | often feel underprepared for engineering-related
questions. We need more support from technical faculties." (S1, Undergraduate
Student)

"My research in STEM education often requires technical expertise that could be
better supported through formal partnerships with other faculties." (S2, Graduate
Student)

Significant Statements of Theme 5: Resistance to STEM

"STEM is just another educational trend that will pass. We've seen many similar
movements come and go." (P3, Chemistry Education)

"The sudden push for STEM implementation without proper preparation or
research is concerning.” (P6, Educational Sciences)

"As the STEM Center, we frequently encounter resistance when proposing new
initiatives, particularly regarding engineering integration.” (P2, STEM Center
Director)

"There's unnecessary pressure to incorporate engineering concepts into our
curriculum when our focus should be on teacher preparation." (P4, Science
Education)

"We often see reluctance among some professors to incorporate STEM elements
in their courses, which limits our learning opportunities." (S1, Undergraduate
Student)

"In my experience as a graduate student, this resistance to STEM makes it
challenging to pursue research in this area."(S2, Graduate Student)

"While we support educational innovation, we must be cautious about adopting
new approaches without proper evaluation.” (P1, Dean)



