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During the COVID-19 pandemic that all educational institutions were closed, face-
to-face teaching substituted by online teaching. However, after that era and re-
opening schools, both students and teachers could not ignore their online
experiences. For this reason, many researchers became interested in finding ways
of combining both face-to-face and online teaching. Thus, the purpose of the
present study was to identify mathematics teachers’ views on integrating these two
modes for teaching trigonometry. To do this, the researchers called for volunteer
mathematics teachers via their various online social groups across the country and
uploaded the research proposal as well. 17 high school mathematics teachers
participated in the study, and all had experience of teaching trigonometry online as
well. The study used the “Community of Inquiry Model” with three presences or
components as social presence, cognitive presence, and teaching presence. The data
was collected through semi-structured interviews and with participants’ consent,
the interviews were audio-recorded. The data set included informal conversations,
interview transcripts, the first author’s reflective notes, and the three authors shared
views on the data. For the sake of reliability, the transcriptions of the interviews
were sent to the interviewees for reflection and plausible modifications that they
wanted to make. The data analysis began after participants’ confirmation of the
interviews. The data were systematically reduced using thematic analysis.
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Eventually, four main themes emerged as “individualized instruction”, “the degree
of centralization of education system”, “teachers’ autonomy”, and “curriculum
flexibility”. In addition, two new components/presences identified as “subject
matter” and “content and content organization” in addition to the three components
of the Community of Inquiry model. The latter finding is the main innovation of
this research and extends the theoretical model of community of inquiry one step
further. From the teachers’ perspectives, expanding access to educational resources,
providing internet infrastructure to promote educational equity, and policy
decisions aimed at reducing centralization and increasing teacher autonomy are
essential prerequisites for the effective implementation of blended learning. From
teachers’ perspective, the effectiveness of blended teaching and ensuring
educational equity, depends on increasing accessibility to the internet, reducing the
degree of centralization of the education system and increasing teachers’
independence.
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Introduction

The COVID-19 pandemic necessitated an abrupt global shift from face-to-face to online teaching,
compelling educational systems to adapt rapidly. In the post-pandemic era, the return to traditional
classrooms has not diminished the value of online experiences; instead, it has highlighted the
potential of blended learning approach that integrates in-person and online instruction. This study
investigates mathematics teachers’ perspectives on implementing blended learning for trigonometry
in Iran, employing the Community of Inquiry (Col) framework as a theoretical lens. Trigonometry,
a historically and culturally significant component of Iran’s mathematics curriculum, presents
unique challenges and opportunities due to its integrative nature, combining geometric, algebraic,
and modeling dimensions. However, existing curricular structures and pedagogical practices are
often ill-suited for blended environments. The primary research question addressed is: Is the
Community of Inquiry framework adequate for guiding blended teaching of trigonometry in Iran, or
does it require extension to address context-specific challenges?

Methodology

A qualitative research design was adopted, aiming to explore teachers’ lived experiences and
insights rather than to generalize numerically. The study involved 17 high school mathematics
teachers from diverse regions of Iran, selected through purposive sampling from online professional
networks. All participants had substantial experience teaching trigonometry in face-to-face, fully
online, and blended formats. Data was collected via semi-structured interviews, conducted either
telephonically or through online platforms such as Google Meet and WhatsApp, with participants’
consent for audio recording. Interview durations averaged 45 minutes. To ensure credibility,
transcriptions were returned to participants for review, validation, and necessary revisions. The data
corpus included interview transcripts, informal conversations, reflective notes from the first author,
and collaborative analytic memos from all three researchers. Thematic analysis was employed,
following a systematic six-step process: transcription, immersion in data, initial coding, theme
development, thematic mapping, and conceptual model formulation. The Col framework—
comprising cognitive, social, and teaching presences—served as the initial analytical structure,
while remaining open to emergent themes.

Results
Four central themes emerged from the data, reflecting both the affordances and constraints of
blended trigonometry instruction in Iran:

1. Individualized Instruction: Teachers noted that blended learning allowed for personalized
pacing and review, especially benefiting students who could not attend in-person classes due
to geographical, economic, or health reasons. However, the diversity of digital resources and
inconsistent notation across platforms often led to student confusion.

2. Degree of Centralization in the Education System: A highly centralized curricular system
was perceived as a major barrier. Teachers reported limited autonomy in adapting content or
pedagogy for blended formats. The national online platform “SHAD” was criticized for
technical instability and lack of localized support.
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3. Teacher Autonomy and Professional Development: Participants emphasized the need for
greater instructional freedom and meaningful professional development. Existing in-service
training was deemed superficial and insufficient for building technological pedagogical
content knowledge required for effective blended teaching.

4. Curricular Flexibility: Teachers highlighted the mismatch between current trigonometry
content and the demands of blended learning. Content was described as overloaded, poorly
sequenced, and lacking interactive or multimedia components suitable for online
engagement.

Conclusion:
This study underscores both the potential and the challenges of implementing blended learning for

trigonometry in Iran. The extended Col model proposed here—incorporating subject matter and
content organization as additional presences—offers a more holistic framework for designing and
evaluating blended mathematics instruction. From a practical standpoint, the research highlights the
necessity of infrastructural investments: reliable internet access, digital equity for underserved
regions, and the development of interactive, locally relevant multimedia resources. Furthermore,
policy-level changes are needed to decentralize curricular decision-making, empower teachers with
greater autonomy, and provide sustained, practice-oriented professional development. Thematically,
the tension between flexibility and standardization emerged as a central issue. While blended
learning promises personalized and equitable education, its effectiveness is hampered by rigid
curricular policies and inadequate systemic support. The experiences of Iranian teachers mirror
global concerns about digital divides, teacher readiness, and the need for pedagogical models that
are both theoretically robust and contextually adaptable. In conclusion, blended learning represents
a promising pathway for enriching trigonometry instruction, particularly through the integration of
dynamic visualizations and asynchronous resources. However, its success depends on extending
theoretical models like Col to address subject-specific demands, while also fostering an ecosystem
of support that includes technological infrastructure, curricular flexibility, and teacher agency. This
study contributes to the growing literature on blended mathematics education by offering a refined
framework and empirical insights from a non-Western educational context, with implications for
curriculum designers, teacher educators, and policymakers seeking to implement sustainable and
effective blended teaching practices.
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Presences, Categories, and Indicators for the Community of Inquiry (Garrison, 2007)

Element

Categories Indicators (examples only)

Cognitive Presence

Triggering Event Sense of puzzlement

Exploration Information exchange
Integration Connecting ideas
Resolution Apply new ideas

Social Presence

Emotional Express emotions

Open Communication

Risk-free expression

Group Cohesion

Encouraging collaboration

Teaching Presence

Instructional Management Defining and initiating

Discussion topics

Building Understanding

Sharing personal meaning

Direct Instruction

Focusing discussion

yya



o\ﬂ.\)sgmuijfT@@:Sj 5SS e k;lﬂéji,;j\saﬁ;?.ldmj\ sl

s

(el )bl alian 6h)yu)
Slawyde b,y s sl s Sl oKl -
Jhr (8L s 3 5850 S Ol goas Sl Siisel -
GS eIl 5 o chdid o 0 diad s Olgea lilie 5546l -
Gl Jbs sl jlgs sUis,l Ol o Slidin o gel -
Gl i gal 4y Slilte a5 gla Wl -
Sogam il 5> Dl s bl -
Gy isel s Dlilie sl 3 (g3lme i sel DUl Sl esliad S8 -
Slikte a5 gl 5 Jlaows gla S Sl eslizad gla 2l -

Ol pl 53 Slilte S 5 o sel Cogr Jo e 6l 2 0lgin oKl -

Y¥.



