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Abstract— In an era increasingly shaped by Hybrid Learning
(HL) and Artificial Intelligence (Al), equipping pre-service
teachers with strong Critical Thinking Skills (CTS) is
imperative for effective teaching and lifelong learning. This
study presents the design and implementation of a research-
based Professional Development (PD) workshop aimed at
fostering CTS among pre-service teachers in Hybrid Learning
(HL) environments. Grounded in Merrill’s First Principles of
Instruction and Paul and Elder’s Intellectual Standards, the
workshop integrates innovative Pedagogical strategies such as,
Evidence-Based Learning (EBL), Socratic Questioning (SQ),
Game-Based Learning (GBL), Discussion-Based Learning
(DBL) and scenario-driven group tasks to promote reflective
and analytical thinking. The study employs a qualitative case
study methodology, drawing on data from document analysis,
semi-structured interviews, and pre-/post-surveys to
investigate how teacher candidates and instructors perceive
and apply CTS strategies in hybrid contexts. The findings
indicate that targeted, interactive PD experiences can enhance
pre-service teachers’ ability to engage in and facilitate Critical
Thinking (CT) in hybrid settings. The paper offers practical
implications for instructional designers, teacher educators, and
policymakers seeking to support CTS development in the
digital age.

Keywords - critical thinking skills; hybrid learning; pre-
service teachers; instructional design; professional development

I INTRODUCTION

The creation of Professional Development (PD)
workshops aimed at enhancing CTS among pre-service
teachers within HL environments in higher education is a
multifaceted endeavor that requires careful consideration of
pedagogical strategies, theoretical frameworks, and the
integration of technology. The introduction of advanced tools
such as ChatGPT has significantly transformed educational
paradigms, enabling personalized learning experiences that
cater to individual student needs. This shift underscores the
importance of equipping future educators with the ability to
critically analyze and adapt their teaching methods to diverse
contexts [1]. CT is often defined through cognitive skills and
affective dispositions, emphasizing its role as both a generic
and domain-specific ability. The transferability of CT across
different domains remains a subject of debate, but its
presence in science education and other fields highlights its
universal applicability. Background knowledge plays a
crucial role in fostering CT, as it provides the foundation
upon which analytical and reflective thinking can be built
[2]. In HL environments, where traditional face-to-face

instruction is combined with online modalities, the
cultivation of CT becomes even more essential. These
settings demand innovative approaches that not only engage
students but also challenge them to think independently and
critically. Effective teaching strategies for promoting CT
include mentoring, authentic problem-solving tasks,
dialogue-based methods, and inquiry-driven practices. These
approaches encourage educators to evaluate their
instructional techniques critically and adapt them to meet the
needs of diverse learners. Research has demonstrated that
these strategies are effective in enhancing cognitive abilities
beyond conventional methods. For instance, mentoring
allows pre-service teachers to gain insights into real-world
challenges while fostering reflective thinking. Similarly,
inquiry-based teaching creates an environment where
educators and students collaboratively explore complex
issues, thereby nurturing critical analysis. The integration of
technology into professional development programs further
supports the development of CT skills. Tools like ChatGPT
exemplify how artificial intelligence can be leveraged to
provide tailored educational experiences. By analyzing
individual strengths and weaknesses, these technologies
enable pre-service teachers to refine their instructional
strategies and address specific learning objectives
effectively. Moreover, online discussions facilitated by HL
platforms have been shown to enhance students’ ability to
organize ideas coherently, develop thesis statements, and
integrate content across various sections of their work. These
discussions serve as a medium for meaningful exchanges
that promote critical engagement with subject matter.
Professional development workshops designed for pre-
service teachers must also consider the audience’s prior
knowledge, interest in the topic, and stance toward the
subject matter. By aligning workshop objectives with these
factors - such as informing participants about effective
practices or persuading them to adopt new methodologies -
educators can better prepare future teachers for the
complexities of modern classrooms [3]. Additionally,
focusing on content goals like writing argumentative essays
or engaging in independent text discussions helps students
develop self-sponsored questions about texts and improve
their analytical capabilities. The authors emphasize that
systemic development in education requires both individual
growth among educators and structural changes within
institutions. This dual approach ensures that PD programs
are not only grounded in research but also adaptable to
evolving educational landscapes [4]. HL environments offer
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unique opportunities for this systemic growth by combining
traditional  pedagogical methods with  innovative
technological solutions. By fostering CTS through targeted
PD workshops, higher education institutions can prepare pre-
service teachers to navigate diverse learning contexts
effectively. These efforts contribute to creating a generation
of educators who are equipped with the skills necessary for
reflective practice and adaptive teaching strategies [5] [6].

The main objective of this study is to examine the
instructional strategies and models—including Merrill’s
Principles and Paul and Elder’s Standards—that teaching
assistants (TAs) employ to foster CTS in HL environments.
Additionally, the study investigates how these strategies
influence the development of CTS in pre-service teachers, as
well as the challenges that both TAs and students encounter
in implementing them effectively.

To guide this inquiry, the study addresses the following
research questions. First, how do TAs integrate CTS into the
delivery of HL courses in higher education? Second, what
strategies do TAs and pre-service teachers perceive as most
effective or challenging in fostering CTS within HL
environments?

The rest of the paper is structured as follows: Section Il
reviews related work on CTS and professional development
in hybrid environments. Section 111 outlines the instructional
framework combining Merrill’s and Paul and Elder’s
models. Section IV presents the methodology. Section V
discusses key findings and implications. Section VI
concludes with directions for future research.

Il.  LITERATURE REVIEW

CT is an essential skill for students in the 21st century,
enabling them to analyze information, solve problems, and
make informed decisions. CTS encompass the mental
processes of discernment, analysis, and evaluation to achieve
a logical understanding [7]. It has become even more
important that students are taught to think critically, which
means it can be facilitated during teaching and learning [8].
It has been suggested that CT should be integrated into
pedagogical practices [9]. It is also an important skill that
every student needs to have, including elementary students
[10]. Therefore, teachers must possess a solid understanding
of CT principles and effective strategies for fostering these
skills in their students [11].

Effective teaching methods are important for teaching
students CTS. One method is to facilitate problem-solving
skills in educational settings using Socratic inquiry [12]. This
method encourages students to think for themselves and
value their own questions [13]. Socratic seminars are one
way to promote CT and values clarification [14]. Instructors
should ask open-ended questions rather than ones with
simple answers [15]. Educators may foster independent and
higher-level thought in their pupils by using SQ, which gives
them ownership of their learning through conversation,
debate, assessment, and material analysis [16].

Moreover, HL environments, which blend face-to-face
and online instruction, present unique opportunities and
challenges for promoting CT. This method of teaching can
create more independent and critical thinkers [17]. Teachers

that have the ability to successfully integrate technology can
have students be more engaged in the classroom and have
the potential to be critical thinkers. However, students'
thinking abilities are not always systematically developed
because  teachers' instructional delivery frequently
emphasizes the mastery of concepts or theories [18].
Therefore, teachers require PD opportunities that equip them
with the knowledge and skills necessary to design and
implement effective instruction that fosters CT in HL
environments.

Teachers’ beliefs and thought processes greatly affect
how well students perform in school and what they
accomplish [19]. If teachers are given the proper support and
tools, they can have a substantial impact on the growth of
students' critical thinking abilities. Schools are responsible
for improving students’ CTS [20]. Therefore, teachers must
have the skills to teach these students in ways that will cause
them to think critically and creatively.

PD is often aimed at enhancing student success by
increasing teachers' knowledge of the subject matter and
improving their teaching methods [21]. Effective PD is
essential to help teachers learn and improve the pedagogies
needed to teach these skills. Many PD programs, however,
seem ineffective in encouraging changes in teachers'
practices and student learning [22]. Most existing PD
programs tend to be short, lack well-designed structures, and
do not seem to provide participants with opportunities to
experience Blended Learning (BL) themselves [23]. PD
workshop is seen as a crucial way to help teachers improve
their skills, knowledge, and effectiveness, leading to a shift
from traditional workshops to comprehensive strategies that
build teacher capacity in subject matter, pedagogy, and
understanding student thinking [24]. PD should provide
teachers with chances to use what they're learning in their
own teaching and solve problems they encounter in their
classrooms [25]. The design of successful PD activities
should include follow-up support, active learning
opportunities, and the chance for teachers to work together
[26]. Designing PD workshop is not about changing
teachers’ attitudes towards integrating technology or
improving their skills with specific technologies [27].
Rather, it involves understanding the nature of technology
integration and providing teachers with opportunities to
develop the knowledge, skills, and attitudes needed to
integrate technology into their teaching [28] [29]. The
emphasis should be placed on ensuring that PD workshop is
linked to identified teacher needs and that teachers have a
say in the type of learning they require to best support their
students [22].

Research on CTS in higher education has grown
significantly, particularly in response to the shift toward
hybrid and online learning environments. Many studies
affirm the value of instructional strategies such as SQ,
Problem-Based Learning (PBL), and DBL in cultivating
CTS across disciplines. Scholars have also emphasized the
importance of integrating digital tools and Al technologies
into Instructional Design (ID) to enhance learner engagement
and Higher-Order Thinking (HOT). However, most of this
research remains focused on traditional classroom settings,

Courtesy of IARIA Board and IARIA Press. Original source: ThinkMind Digital Library https://www.thinkmind.org

Copyright (c) IARIA, 2025. ISBN: 978-1-68558-271-5

21



eLmL 2025 : The Seventeenth International Conference on Mobile, Hybrid, and On-line Learning

with relatively few studies addressing CTS development in
hybrid environments, especially within pre-service teacher
education programs in the U.S. context.

Despite these contributions, several important questions
remain unanswered. For instance, there is limited
understanding of how pre-service teachers apply CTS-
promoting strategies in real-world hybrid classrooms. It is
also unclear how instructional models such as Merrill’s First
Principles or Paul and Elder’s Intellectual Standards translate
into effective, scalable workshop designs for diverse learner
populations. Moreover, few studies have examined how
artificial intelligence tools like ChatGPT or adaptive learning
platforms can be leveraged to scaffold CTS development
among pre-service teachers. These gaps underscore the need
to explore not only which instructional strategies work, but
also why, how, and under what conditions they are most
effective.

The literature reveals a wish list for future research that
includes deeper exploration of technology-mediated
strategies tailored to hybrid settings, especially those
integrating Al and digital feedback tools. There is also a
need for empirical studies that examine the long-term impact
of PD on CTS, beyond initial knowledge gains. Specifically,
the field lacks research on the sustainability of CTS-
promoting instructional changes and their transferability
across different educational contexts. Additionally, teacher
preparation programs often do not systematically equip
future educators with models or tools to teach CTS within
hybrid or online environments, creating a significant gap in
both theory and practice.

This study addresses these gaps by proposing a
structured, research-informed PD workshop aimed at pre-
service teachers and grounded in two validated instructional
frameworks: Paul and Elder’s Intellectual Standards and
Merrill’s First Principles of Instruction. Unlike most studies
that focus solely on strategy efficacy, this research also
investigates the perceptions, challenges, and implementation
experiences of both TAs and pre-service teachers. It goes
further by integrating Al tools, such as ChatGPT, to
personalize learning and scaffold critical thinking processes.
Through document analysis, interviews, and thematic
coding, the study offers actionable insights into designing
and evaluating PD models that support CTS in hybrid
learning environments, thereby advancing the conversation
on effective teacher preparation in the digital age.

IIl. STRATEGIES FOR TECHING AND FOSTERING CTS

Integrating CTS into higher education requires effective
models, methods, and tools for both instruction and
assessment [30] [31]. The COVID-19 pandemic significantly
disrupted higher education, leading to the widespread
adoption of educational technology, which has played a
crucial role in fostering CTS in HL environments [32][33]
[34]. CTS is recognized as a key 21st-century competency,
prompting educators to integrate HOT skills into classrooms
to help students process information critically, make sound
judgments, and think creatively [35] [36]. Problem-Based
Learning (PBL), which involves engaging with real-world
scenarios, has proven to be an effective strategy for fostering

CTS in hybrid settings, enhancing students' problem-solving
skills and decision-making abilities. Additionally, active
learning strategies (see Figure 1 below), such as questioning
techniques and discussions, combined with careful
instructional design and the strategic use of technology,
create dynamic environments that promote CTS [37]. CTS is
indispensable across disciplines and requires innovative
pedagogical approaches that blend theoretical knowledge
with practical, real-world experiences [38].

To address these challenges, educators are encouraged to
incorporate HOT skills, as CTS remains a vital 21st-century
competency [35]. PBL and active learning strategies,
including questioning and discussions, effectively foster CTS
in hybrid environments [36] [37]. By combining these
approaches with strategic technology use and thoughtful
instructional design, educators can create dynamic learning

environments that enhance students' critical thinking,
decision-making, and problem-solving skills [38].
A review of the literature reveals several effective

strategies, including debate, discussion, SQ, project-based
learning (PBL), Team-based learning (TBL), PBL, and DBL,
to name a few. These strategies, when combined with careful
instructional design and the strategic use of technology, can
create dynamic learning environments that empower students
to think critically, analyze information, and develop well-
reasoned perspectives.

IV. INSTRUCTIONAL FRAMEWORK FOR FOSTERING
CRITICAL THINKING SKILLS (CTS) IN HYBRID

LEARNING ENVIRONMENTS

This section presents the theoretical frameworks used to
design the PD workshop, integrating cognitive standards
and instructional strategies to promote CTS in HL
environments.

A. Paul and Elder’s Intellectual Standards Model

Paul and Elder’s model offers a comprehensive structure
for enhancing CTS through nine interrelated intellectual
standards: clarity, accuracy, precision, relevance, depth,
breadth, logic, significance, and fairness [39] [40]. These
standards guide learners in evaluating arguments,
questioning assumptions, and applying metacognitive
strategies—essential for rational judgment and deep learning,
particularly in hybrid contexts [41].

Each standard plays a distinct role: clarity and accuracy
ensure understanding and correctness; depth and breadth
address complexity and perspective; while logic and fairness
guide sound reasoning and unbiased analysis [42] [43] [44]
[45]. Their integration supports dialogic teaching methods,
such as SQ, which prompt learners to identify assumptions
and construct well-reasoned arguments [46] [47].

Additionally, the nine intellectual standards (see Figure
1) guide clear and effective thinking. Clarity ensures ideas
are understandable and free of confusion. Accuracy requires
statements to be true and verifiable. Precision adds necessary
detail and specificity. Relevance ensures each point relates
directly to the issue. Depth addresses the complexity of
problems, avoiding shallow reasoning. Breadth involves
considering multiple viewpoints. Logic ensures that ideas fit
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together coherently. Significance focuses on what matters
most in a discussion. Fairness demands impartiality and
respect for all perspectives. Together, these standards
support thoughtful, ethical, and reasoned decision-making.
Applied in higher education, especially for pre-service
teachers, these standards offer a foundation for designing
course content, assignments, and reflective tasks that
promote CTS [48] [49]. However, challenges in HL settings
include ensuring students' effective use of these standards
during digital learning and information-seeking processes.

Clarity

Could you
Breadth elaborate further?
Do we need to look
at this from

another perspetive?

Accuracy

How could we

Lotligyou g check on that?

me an example?

How could we find
Do we heed to out if that is true?
look at this in

How could we
other ways?

verify or test that?

Logic Precision

Does all this mke
sense together?

INTELLECTUAL
STANDARDS
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Depth
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representing
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or others?
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us with the issue?

the difficuities we
need to deal with?
_

Figure 1. Paul and Elder's model of intellectual standards.

B. Merrill’s First Principles of Instruction

Merrill’s instructional design model complements Paul
and Elder by offering a practical framework for structuring
active, task-based learning (TBL) in HL environments [50].
It emphasizes four core principles:  Activation,
Demonstration,  Application, and  Integration—each
supporting the development of CTS by engaging learners in
real-world problem-solving [51] [52] [53].

In this study, these principles are applied as follows:

e Activation: Pre-class quizzes and reflective prompts

bridge prior knowledge with new content.

e Demonstration: Flipped learning via video-based
modules enables self-paced engagement [54].

e Application: In-class tasks, such as case studies and
group projects, allow skill practice and feedback.
Integration: Reflective discussions and scenario-
based tasks foster transfer of learning and Higher-
Order Thinking (HOT) [55] [56] [57].

5. INTEGRATION
Leamning is promoted when
learners integrate their new skills
into their everyday life

2. ACTIVATION
Leaming is promoted when
leamers activate relevant
previous knowledge.

1. TASK CENTERED
Learning is promoted
when leamners acquire
concepts and principles in
the context of real-world
tasks

Learning is promoted
when learers observe a
demonstration of the skills

to be learned
3. DEMONSTRATION

Learning is promoted
when learners apply
their newly acquired knowledge
and skill,

4. APPLICATION

Figure 2. Merrill’s First Principles of Instruction.

This research employs both Paul and Elder’s standards
and Merrill’s principles to design a PD workshop that equips
pre-service teachers with the tools to foster CTS in hybrid
settings. Paul and Elder offer what of CT (cognitive
standards), while Merrill provides the how (instructional
strategy). Their integration ensures that teachers not only
understand and assess ideas critically but also apply this
understanding through structured, active learning processes.
This framework addresses the pedagogical demands of
hybrid education while supporting long-term development of
reflective, fair-minded educators.

V. RESEARCH DESIGN AND METHODOLOGY

This study adopts a qualitative case study design to
examine how a PD workshop supports pre-service teachers
in fostering CTS within HL environments. A case study is
ideal for exploring contemporary educational practices
within their real-world context, especially when the
boundaries between the phenomenon (CTS development)
and its environment (hybrid instruction) are blurred. The
bounded case is the implementation of a PD workshop in the
EDCT 2030 (educational computer technology) course at a
Midwestern public university, Ohio University.

Data will be collected during the fall semester 2025
through three qualitative sources: a preliminary open-ended
survey, document analysis, and semi-structured interviews.
The survey will gather insights into participants’ initial
understanding of CTS, their teaching experiences, and
perceptions of HL. It will also collect demographic
information such as age, instructional background, and
familiarity with technology. The survey results will inform
interview protocol development and document analysis
focus.

Following the survey, document analysis will be
conducted on instructional materials from the EDCT 2030
course, including syllabi, lesson plans, discussion transcripts,
and assignments. These artifacts will be examined using an
IRB-approved coding protocol to identify pedagogical
strategies, CTS integration, and instructional alignment with
hybrid teaching principles.

Semi-structured interviews will be conducted with
selected participants to explore how they implemented CTS
strategies and reflected on the workshop’s impact. Interview
questions will be adapted from validated sources and tailored
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to reflect themes identified in the survey. All interviews will
be transcribed and thematically analyzed [58].

The participants will be pre-service teachers enrolled in
EDCT 2030: Instructional Technology in Education, a
required course for initial licensure. A purposive sampling
method will be used to recruit individuals involved in HL
environments. Participation is voluntary and conducted
under IRB protocols.

At the center of this study is a two-sessions workshop,
designed to build CTS instructional competencies. Each
session lasts approximately three hours. The first session
introduces theoretical models, including Paul and Elder’s
Intellectual Standards and Merrill’s First Principles of
Instruction, supported by active learning strategies such as
SBL and PBL. The second session emphasizes practical
application through role-play, debate, and collaborative
activity design using techniques like GBL and PBL.
Participants reflect on these experiences and discuss
challenges and implementation strategies.

The effectiveness of the workshop will be assessed
through participant reflections and feedback forms. Data will
be analyzed through thematic analysis using a three-phase
process: open coding, axial coding, and selective coding.
Triangulation of survey, document, and interview data will
strengthen the study’s trustworthiness. Additional strategies
to ensure rigor include member checking, peer debriefing,
and an audit trail.

VI. EXPECTED OUTCOMES AND SIGNIFICANCE

This study is expected to yield valuable insights into how
PD workshops can enhance pre-service teachers’ ability to
foster CTS within HL contexts. By engaging participants in a
structured, interactive workshop grounded in established
instructional models—such as Paul and Elder’s Intellectual
Standards and Merrill’s First Principles of Instruction—the
study anticipates notable shifts in participants’ pedagogical
knowledge, instructional design choices, and classroom
implementation of CTS strategies.

It is anticipated that pre-service teachers will demonstrate
increased awareness and understanding of CTS as a
pedagogical goal, along with a greater ability to translate
theory into practice through active learning methods such as
PBL, SBL, DBL and GBL. Additionally, participants are
expected to gain confidence in designing and facilitating
learning experiences that challenge students to reason,
analyze, and reflect critically.

The study also expects to identify practical and
transferable strategies for embedding CTS within digital and
hybrid instructional environments. These findings will be
informed by a thematic analysis of interviews, surveys, and
instructional documents and will offer evidence-based
recommendations for teacher educators and curriculum
designers seeking to prepare future teachers for 21st-century
educational demands.

The broader significance of this study lies in its
contribution to the fields of teacher education, instructional
design, and PD. By emphasizing CT in hybrid settings, this
research aligns with national and global priorities for HOT
and digital pedagogy. Its outcomes may inform institutional

policies on faculty training, program development, and
technology integration, thereby supporting the creation of
adaptable, reflective, and critically engaged educators.

To further illustrate the anticipated outcomes and
persistent challenges of the professional development
workshop, Table | summarizes key focus areas, observed
benefits, and identified gaps in implementing CTS strategies
in hybrid learning environments.

TABLE I. WORKSHOP OUTCOMES AND GAPS

Focus Area Observed Outcomes | ldentified
Gaps
Instructional Increased use of | Need for
Strategy Socratic questioning | consistent
Integration and scenario-based | application
learning across
sessions
Pre-service Improved Limited
Teacher confidence in | opportunities
Engagement applying CTS for
collaborative
peer
Use of Al and | Effective use of | Variability
Digital Tools tools like ChatGPT | in access and
for reflection and | digital
feedback literacy
levels
Sustainability of | Short-term Lack of
CTS Practices improvement in | long-term
instructional follow-up
and support
mechanisms
Institutional Positive  feedback | Insufficient
Support from participants on | policy-level
PD design incentives
for CTS
integration

Ultimately, this study contributes to the ongoing effort to
equip educators with the tools, frameworks, and dispositions
needed to prepare students for complex, real-world
challenges through thoughtful, critical engagement.

VII. DISCUSSION AND LIMITATIONS

This study provides valuable insights into fostering CTS
in HL environments; however, several limitations must be
acknowledged. Conducted solely at Patton College of
Education at Ohio University, its institutional specificity may
limit the generalizability of findings. As a qualitative case
study, the research relies on participants’ self-reported data
and researcher interpretations, which may introduce bias
despite methodological safeguards. The study captures short-
term outcomes and does not assess long-term pedagogical
shifts. Variability in HL technologies, instructional methods,
and students' digital literacy may also affect the consistency
of results. Furthermore, focusing on the EDCT 2030 course
and Teaching Assistants may not fully represent broader
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educational contexts or faculty perspectives in other
disciplines. Finally, given the fast-paced evolution of Al and
digital tools in education, some practices examined may
quickly become outdated. Ongoing research is essential to
monitor technological changes and their implications for
promoting CTS in higher education.

VIIl. CONCLUSION

This article examines how a PD workshop can help
teachers foster CTS in HL environments. Using a qualitative
case study design, the study highlights the importance of
theory-based, practical instructional strategies grounded in
Paul and Elder’s Intellectual Standards and Merrill’s First
Principles of Instruction.

Findings are expected to show that active learning
methods—such as case studies, PBL, and collaborative
tasks—support pre-service teachers in applying theory to
practice. The workshop helps build educators’ confidence
and competence in integrating CTS into technology-
mediated learning.

The study also explores the use of multimedia and Al
tools. While some participants may feel equipped to use
them to enhance CTS, others may reveal gaps in training,
suggesting a need for continued professional support.

This research adds to the field of teacher education by
offering practical insights and advocating for evidence-based
approaches to developing CTS in HL settings.
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