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ABSTRACT

Contemporary elementary education faces the dual challenge of cultivating critical thinking and ethical
character within increasingly complex learning environments. Humanistic pedagogy offers a vital
philosophical foundation for addressing this challenge by positioning students as active, relational, and
morally engaged learners. This systematic literature review examines the 7E-EtR (Elicit, Engage, Explore,
Explain, Elaborate, Evaluate, Extend, and Reflect) Learning Cycle as an innovative pedagogical framework
that operationalizes humanistic principles to foster critical reflection and character formation. Following
PRISMA guidelines, we synthesized 68 peer-reviewed empirical studies (2020-2025) across multiple databases,
analyzing effectiveness, implementation dynamics, and technology integration. Results demonstrate that the
7E-EtR model yields robust gains in critical thinking (median d = 0.78) and key character competencies,
including curiosity, persistence, collaboration, and intellectual virtues. Successful implementation depends on
sustained teacher professional development, flexible scheduling, and school cultures that prioritize inquiry
over compliance. Challenges related to instructional time, assessment complexity, and pedagogical identity
are mitigated through structured support and purposeful technology integration. Viewed through a humanistic
lens, the 7E-EtR cycle transcends instructional technique to become a practice of holistic development,
integrating cognitive rigor with ethical reflection. This review provides evidence-based implementation
guidelines for educators and charts a research agenda for humanistically grounded, inquiry-based pedagogy in
elementary education.
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1. INTRODUCTION

The landscape of elementary education in the 21st
century is characterized by unprecedented
challenges and opportunities that demand
innovative pedagogical approaches grounded in
humanistic values. Rapid technological
advancement, increasing global interconnectedness,
and complex societal problems require that today's
students develop not only strong academic
foundations but also sophisticated critical thinking
abilities and robust character competencies rooted in
dignity, empathy, and ethical reasoning (OECD,
2018; Partnership for 21st Century Learning, 2019).
Humanistic pedagogy, which centers the whole
learner and affirms education as a moral enterprise
aimed at human flourishing (Noddings, 2003; Biesta,
2017), offers a vital philosophical foundation for
addressing these multifaceted educational goals.
Traditional = pedagogical  approaches,  often
characterized by teacher-centered instruction and
rote memorization, have proven insufficient for
cultivating these integrated cognitive, social, and
ethical capabilities (Darling-Hammond et al., 2020).
Consequently, educators and researchers worldwide
are exploring innovative methodologies that can
simultaneously address the intellectual and character
dimensions of learning through relational, student-
centered practices.

Among the emerging pedagogical innovations
aligned with humanistic principles, inquiry-based
and constructivist learning approaches have
garnered substantial attention for their potential to
engage students actively in knowledge construction
while fostering higher-order thinking skills and
moral development (HMELO-SILVER et al., 2007).
The learning cycle model, rooted in constructivist
theory and refined through decades of educational
research, represents a particularly promising
framework for  operationalizing  humanistic
pedagogy in practice. Originally conceptualized as
the 5E model (Engage, Explore, Explain, Elaborate,
Evaluate) by Bybee (2014a), the learning cycle has
undergone various extensions to address evolving
educational needs. The 7E-EtR Learning Cycle—
incorporating Elicit, Engage, Explore, Explain,
Elaborate, Evaluate, Extend, and Reflect —represents
a contemporary iteration that explicitly integrates
metacognitive reflection and knowledge transfer,
elements increasingly recognized as essential for
deep learning and character development within a
humanistic framework (Eisenkraft & Olliver, 2003;
Bybee, 2014b). By foregrounding students' prior
knowledge, fostering dialogic inquiry, and
structuring opportunities for critical self-reflection,

the 7E-EtR model embodies core humanistic
commitments: respect for learner agency, cultivation
of intellectual virtues, and education as a practice of
freedom (Freire, 1970; Rogers, 1969).

Despite growing interest in the 7E-EtR Learning
Cycle, the existing literature remains fragmented
across disciplinary boundaries, geographic contexts,
and educational levels. While individual studies
have documented positive outcomes in specific
domains or settings, a comprehensive synthesis
examining its dual impact on critical thinking and
character development through a humanistic
pedagogical lens in elementary education contexts is
notably absent. This gap is particularly significant
given that elementary education represents a critical
developmental period for establishing foundational
cognitive skills and character traits that influence
lifelong learning trajectories (Shonkoff & Phillips,
2000). Furthermore, the practical implementation of
the 7E-EtR model in diverse elementary classroom
contexts—including how it enacts humanistic
principles such as relationality, student voice, and
ethical inquiry —requires systematic examination to
inform evidence-based practice.

This systematic literature review addresses these
gaps by pursuing four primary objectives through a
humanistic pedagogical framework. First, we
synthesize empirical evidence on the effectiveness of
the 7E-EtR Learning Cycle for developing critical
thinking skills in elementary students, examining the
magnitude and consistency of reported effects across
studies. Second, we analyze the impact of the 7E-EtR
approach on character development, including
specific character competencies such as curiosity,
persistence, collaboration, and ethical reasoning,
understood as expressions of intellectual and moral
virtues within humanistic education. Third, we
identify implementation characteristics, facilitators,
and barriers associated with 7E-EtR adoption in
elementary education contexts, with particular
attention to how school cultures and teacher
practices align with or constrain humanistic
pedagogical values. Fourth, we examine the role of
educational technology in supporting 7E-EtR
implementation and enhancing learning outcomes,
reflecting the increasing digitalization of educational
environments while considering how technology can
serve humanistic ends rather than merely
instrumental goals.

This review contributes to Scientific Culture's
mission to disseminate state-of-the-art knowledge on
innovative methodologies in learning and teaching
by examining the 7E-EtR Learning Cycle through an
integrated lens of critical thinking, character
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development, and humanistic pedagogy. By
foregrounding the philosophical foundations and
ethical commitments that underpin effective practice,
we address a critical need in contemporary
education: pedagogical approaches that cultivate
both cognitive excellence and ethical citizenship as
mutually reinforcing dimensions of human
development. The findings have direct implications
for curriculum designers, teacher educators,
classroom practitioners, and policymakers seeking
evidence-based  strategies  for  2lst-century
elementary education that honor the dignity and
potential of every learner. Furthermore, by
identifying gaps in the current evidence base, this
review establishes priorities for future research that
can advance our understanding of innovative,
holistic, and humanistically grounded pedagogical
approaches.

2. LITERATURE REVIEW

2.1. Humanistic
Foundations

Pedagogy: Philosophical

Humanistic pedagogy represents a
transformative educational philosophy grounded in
the existential-phenomenological tradition, which
affirms the inherent dignity, agency, and holistic
potential of every learner (Rogers, 1969; Noddings,
2003). At its core, humanistic pedagogy posits that
education should cultivate not merely cognitive
competencies but the whole person —intellectually,
emotionally, socially, and ethically —within
relational contexts that honor student voice and
foster moral growth (Biesta, 2017). This perspective
stands in deliberate contrast to instrumentalist
models of education that prioritize standardized
outcomes over the formation of autonomous,
reflective, and ethically engaged citizens (Biesta,
2017; Darling-Hammond et al., 2020).

Three interrelated principles anchor humanistic
pedagogy in practice. First, student agency
recognizes learners as active meaning-makers
capable of self-directed inquiry and moral reasoning,
rather than passive recipients of transmitted
knowledge (Rogers, 1969; Freire, 1970). Second,
relationality emphasizes that learning occurs within
caring, dialogic communities where trust, mutual
respect, and ethical engagement enable intellectual
risk-taking and personal transformation (Noddings,
2003; Palmer, 1998). Third, holistic development
acknowledges that cognitive, affective, and ethical
dimensions of learning are inseparable; critical
thinking and character formation mutually reinforce
one another when nurtured through authentic,
values-centered pedagogical practices (Lickona &

Davidson, 1991; Baehr, 2013).

In elementary education, humanistic pedagogy
holds particular significance. Early schooling
experiences shape foundational dispositions toward
learning, relationships, and civic life (Shonkoff &
Phillips, 2000). When pedagogical approaches affirm
children's curiosity, validate their lived experiences,
and scaffold their capacity for ethical reflection, they
lay the groundwork for lifelong intellectual and
moral development (Duckworth, 2016; Nucci et al.,
2014). The 7E-EtR Learning Cycle, as examined in
this review, operationalizes these humanistic
commitments through its structured yet flexible
framework for inquiry, collaboration, and
metacognitive reflection.

2.2. Theoretical Foundations of the 7E-EtR
Learning Cycle through a Humanistic Lens

The 7E-EtR Learning Cycle is grounded in
constructivist learning theory, which posits that
learners actively construct knowledge through
experiences, social interactions, and reflection rather
than passively receiving information (Piaget, 1954;
Vygotsky et al, 1978). From a humanistic
perspective, this theoretical foundation aligns with
the conviction that knowledge construction is
inherently dialogic and value-laden: learners do not
merely "acquire" facts but negotiate meaning within
communities of practice that shape their intellectual
and ethical identities (Biesta, 2017; Lave & Wenger,
1991).

The learning cycle model operationalizes
constructivist principles by structuring instruction
into sequential phases that guide students through
processes of exploration, conceptual development,
and application. Critically, when viewed through a
humanistic lens, each phase of the 7E-EtR cycle
enacts core pedagogical values:

o Elicit & Engage: These opening phases honor
students' prior knowledge and lived
experiences, validating their intellectual
starting points while creating cognitive
disequilibrium that motivates genuine inquiry
(Bybee, 2014a). Humanistically, this represents
an ethic of epistemic respect —acknowledging
learners as knowers whose questions and
perspectives matter (Freire, 1970).

e Explore & Explain: During inquiry and sense-
making, students engage in collaborative
investigation and evidence-based reasoning.
Humanistic pedagogy frames these activities
not merely as cognitive exercises but as
practices of democratic participation, where
students learn to listen, argue constructively,
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and revise thinking in light of new evidence
(HMELO-SILVER et al, 2007; Johnson &
Johnson, 2009).

e Elaborate & Extend: These phases promote
transfer of learning to novel contexts, fostering
intellectual flexibility and ethical application of
knowledge. Humanistically, this reflects
education's purpose as preparation for
responsible citizenship —enabling students to
apply learning to real-world challenges with
wisdom and integrity (Noddings, 2003).

e Evaluate & Reflect: The explicit incorporation
of metacognitive reflection distinguishes the
7E-EtR model and embodies a central
humanistic commitment: that critical self-
examination is both a cognitive skill and an
ethical practice (Zimmerman, 2007; Baehr,
2013). Reflection invites students to examine
not only what they know but how they know
it, why it matters, and who they are becoming
through the learning process.

2.3. Evolution from 5E to 7E-EtR: Toward
Explicit Metacognitive and Ethical Integration

The original 5E Learning Cycle (Engage, Explore,
Explain, Elaborate, Evaluate) emerged from science
education reform efforts in the 1980s and 1990s,
building upon earlier work by (ATKIN & KARPLUS,
1962) and (Lawson & Karplus, 2002). (Bybee, 2014a)
formalized the 5E model as a framework for inquiry-
based instruction that promotes conceptual
understanding through experiential learning.
However, educators and researchers identified
limitations in the 5E model, particularly regarding
the explicit elicitation of prior knowledge and the
integration of metacognitive reflection (Eisenkraft &
Olliver, 2003).

The 7E model addressed these limitations by
adding "Elicit" at the beginning to systematically
access students' preconceptions and "Extend" to
promote transfer of learning to new contexts (Bybee,
2014a). The 7E-EtR variant further enhances the
model by explicitly incorporating "Reflect" as a
distinct  phase, emphasizing  metacognitive
awareness and self-regulated learning (C.
Zimmerman, 2007). From a humanistic pedagogical
standpoint, this evolution represents more than
technical refinement; it signifies a deepening
commitment to education as a practice of freedom
(Freire, 1970). The Reflect phase creates structured
space for students to examine their learning journeys,
confront intellectual challenges with courage, and
articulate emerging understandings of themselves as
learners and moral agents (Dweck, 2006; Baehr,

2013).
2.4. Critical Thinking Development as
Humanistic Praxis

Critical thinking, defined as "the intellectually
disciplined process of actively and skillfully
conceptualizing, applying, analyzing, synthesizing,
and evaluating information" (Scriven & Paul, 1987, p.
1), represents a central goal of contemporary
education. Within humanistic pedagogy, critical
thinking is understood not merely as a cognitive skill
set but as an intellectual virtue —a disposition toward
truth-seeking, open-mindedness, and ethical
reasoning that characterizes flourishing persons
(Baehr, 2013; Willingham, 2008).

The 7E-EtR Learning Cycle promotes critical
thinking through multiple mechanisms aligned with
established models of critical thinking development
(Facione, 1989; Ennis, 1985). During the Explore
phase, students engage in authentic inquiry,
formulating questions, designing investigations, and
gathering  evidence—activities that develop
analytical and investigative thinking skills while
fostering intellectual curiosity and courage
(HMELO-SILVER et al., 2007). The Explain phase
requires students to construct logical arguments
supported by evidence, fostering reasoning and
communication skills within dialogic contexts that
honor diverse perspectives (Johnson & Johnson,
2009).

Importantly, the Evaluate and Reflect phases
explicitly cultivate metacognitive aspects of critical
thinking, including the ability to assess the quality of
one's reasoning, identify biases and assumptions,
and adjust thinking strategies (Kuhn, 1999;
Willingham, 2008). Research in cognitive psychology
demonstrates that metacognitive awareness is a key
differentiator between expert and novice thinkers
(Veenman et al, 2006), suggesting that the
metacognitive emphasis in the 7E-EtR model may be
particularly effective for developing robust critical
thinking  skills in  elementary  students.
Humanistically, this metacognitive work is
simultaneously ethical: it invites students to examine
the values, assumptions, and power dynamics that
shape knowledge claims, thereby cultivating
intellectual humility and responsible citizenship
(Freire, 1970; Biesta, 2017).

2.5. Character Development through Inquiry:
Intellectual Virtues and Moral Growth

Character  development encompasses the
cultivation of moral, civic, and performance
character competencies that enable individuals to
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flourish personally and contribute positively to
society (Lickona & Davidson, 1991; Berkowitz & Bier,
2005). Humanistic pedagogy frames character
development not as the inculcation of predetermined
virtues but as the nurturing of intellectual and moral
dispositions  through authentic = practice in
meaningful contexts (Nucci et al., 2014; Baehr, 2013).

The 7E-EtR Learning Cycle supports character
development through both explicit and implicit
mechanisms. Explicitly, the collaborative nature of
inquiry activities in the Explore and Elaborate phases
provides opportunities for students to develop social
competencies such as cooperation, communication,
and perspective-taking (Johnson & Johnson, 2009).
The challenges inherent in authentic inquiry foster
persistence, resilience, and growth mindset as
students navigate obstacles and learn from failures
(Duckworth, 2016, Dweck, 2006).

Implicitly, the 7E-EtR model cultivates intellectual
character virtues including curiosity, open-
mindedness, intellectual humility, and intellectual
courage (Baehr, 2013). By beginning with the Elicit
phase, the model validates students' existing ideas
while creating cognitive disequilibrium that
motivates genuine inquiry —fostering curiosity and
intellectual engagement. The Evaluate and Reflect
phases encourage intellectual humility as students
critically examine their own thinking and
acknowledge limitations in their understanding.
Furthermore, the emphasis on evidence-based
reasoning throughout the cycle promotes intellectual
integrity and ethical thinking, as students learn to
distinguish between claims supported by evidence
and those based on assumption or bias (CARDELLE-
ELAWAR, 2003).

Recent scholarship on character education
emphasizes the importance of integrating character
development within academic instruction rather
than treating it as a separate curriculum (M. W.
Berkowitz et al.,, n.d.). The 7E-EtR Learning Cycle
exemplifies this integration, embedding character
development opportunities within the structure of
academic inquiry. This approach aligns with
contemporary  understanding that character
competencies are best developed through authentic
practice in meaningful contexts rather than through
didactic instruction about virtues (Nucci et al., 2014).

2.6. Critical Thinking in Elementary Education:
Developmental Considerations within a
Humanistic Framework

Critical thinking development in elementary
education has received increasing attention as
educators recognize that foundational thinking skills

established in early grades significantly influence
later academic success and life outcomes (C.
Zimmerman, 2007). Elementary-aged children
(typically ages 5-12) are in critical developmental
periods characterized by concrete operational
thinking (Piaget, 1954) and developing executive
functions including working memory, inhibitory
control, and cognitive flexibility (Diamond, 2013).

Humanistic =~ pedagogy  emphasizes  that
developmental appropriateness does not mean
intellectual limitation. Research demonstrates that
elementary students are capable of sophisticated
thinking when provided with appropriate
scaffolding, meaningful contexts, and explicit
instruction in thinking strategies (D. Kuhn & Dean
David, 2004). Inquiry-based approaches that engage
students in authentic problem-solving, such as the
7E-EtR Learning Cycle, have shown particular
promise for developing critical thinking skills in this
age group (HMELO-SILVER et al., 2007). However,
successful critical thinking instruction in elementary
contexts requires careful attention to developmental
appropriateness, including the use of concrete
materials, collaborative learning structures, and
explicit modeling of thinking processes (Marzano &
Kendall, 2007).

From a humanistic standpoint, developmental
considerations also encompass emotional and ethical

readiness. Elementary students are forming
foundational understandings of fairness,
responsibility, and community; pedagogical

approaches that integrate cognitive challenge with
ethical reflection honor this holistic developmental
trajectory (Lickona & Davidson, 1991; Noddings,
2003).

2.7. Character Education in Contemporary
Elementary Schools: Integration over Isolation

Character education has experienced renewed
emphasis in recent years, driven by concerns about
social-emotional learning, civic engagement, and
ethical development in an increasingly complex and
diverse world (M. Berkowitz & Bier, 2005; Davidson
& Lickona, n.d.). Contemporary approaches to
character education emphasize the development of
both performance character (competencies such as
persistence, self-regulation, and goal-setting) and
moral character (virtues such as honesty,
compassion, and fairness), recognizing that both
dimensions are essential for flourishing individuals
and healthy democratic societies (Tough, 2012;
Duckworth, 2016).

Effective character education programs share
several characteristics: they integrate character
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development throughout the curriculum rather than
isolating it in separate lessons; they provide
opportunities for students to practice character
competencies in authentic contexts; they cultivate a
positive school culture that models and reinforces
character virtues; and they engage families and
communities as partners in character development
(M. W. Berkowitz et al.,, n.d.). The 7E-EtR Learning
Cycle aligns with these characteristics by embedding
character  development opportunities within
academic inquiry, providing authentic contexts for
practicing character competencies, and fostering
classroom cultures that value intellectual virtues
such as curiosity, persistence, and open-mindedness.

Humanistic pedagogy further emphasizes that
character education must be dialogic rather than
dogmatic. Rather than transmitting predetermined
moral conclusions, humanistic approaches invite
students to grapple with ethical questions, consider
diverse perspectives, and develop their own
reasoned commitments within caring communities
of inquiry (Noddings, 2003; Biesta, 2017). The 7E-EtR
model supports this dialogic ethic through its
emphasis on collaborative exploration, evidence-
based argumentation, and reflective examination of
values and assumptions.

2.8. Technology Integration in Innovative
Pedagogy: Serving Humanistic Ends

The integration of educational technology has
become increasingly central to innovative
pedagogical approaches, offering new possibilities
for enhancing student engagement, personalizing
learning, and supporting complex cognitive
processes (Sung et al., 2016). Within a humanistic
framework, technology is understood not as an end
in itself but as a means to serve pedagogical purposes
aligned with student flourishing, relational learning,
and ethical development (Biesta, 2017; Darling-
Hammond et al., 2020).

In the context of the 7E-EtR Learning Cycle,
technology can support each phase of instruction in
distinct ways while advancing humanistic goals.
Digital simulations and virtual laboratories can
provide rich exploratory environments during the
Explore phase, particularly for phenomena that are
difficult to investigate directly (de Jong et al., 2013),
while fostering curiosity and intellectual courage
through safe experimentation. Collaborative
platforms and knowledge-building environments
can facilitate peer interaction and knowledge

construction during the Explain and Elaborate
phases (Stahl et al, 2014), supporting the
development of communication skills, perspective-
taking, and democratic dialogue. Digital portfolios
and reflection tools can support metacognitive
processes during the Evaluate and Reflect phases (P.
C. Abrami & Barrett, 2005), enabling students to
document their intellectual and ethical growth over
time.

However, technology integration in elementary
education requires careful consideration of
developmental appropriateness, digital equity, and
pedagogical alignment (Warschauer & Matuchniak,
2010). Humanistic pedagogy insists that technology
should enhance rather than replace hands-on
exploration and social interaction, which remain
essential for elementary students' learning and
development (Hirsh-Pasek et al., 2015). Furthermore,
effective technology integration requires substantial
teacher professional development to build
technological pedagogical content knowledge
(TPACK) —the intersection of content knowledge,
pedagogical  knowledge, and  technological
knowledge necessary for effective technology-
enhanced instruction (Mishra & Koehler, 2006)—
while also nurturing teachers' capacity to use
technology in ways that affirm student agency and
ethical engagement.

3. METHODOLOGY

This systematic literature review followed the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines (Page et al.,
2021) to ensure transparency, methodological rigor,
and reproducibility. The review protocol was
developed a priori and explicitly addressed the dual
focus of the study: evaluating the 7E-EtR Learning
Cycle’s impact on critical thinking and character
development through a humanistic pedagogical lens.
All stages of study identification, selection, quality
appraisal, and data extraction were guided by
transparent criteria designed to capture empirical
evidence aligned with student-centered, relational,
and ethically grounded educational practices.

3.1. Research Questions

This review was guided by four primary research
questions, structured to examine both cognitive and
character outcomes alongside implementation
dynamics:

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 15015-15036



15021

HUMANISTIC PEDAGOGY IN PRACTICE

Table 1: Research Questions.

Research Focus

Research Question

Effectiveness on Critical Thinking Skills [RQ1]

What is the effectiveness of the 7E-EtR Learning Cycle in
developing critical thinking skills in elementary education, and
what is the magnitude of the reported effects?

Impact on Character Development [RQ2]

How does the 7E-EtR Learning Cycle impact character
development in elementary students, and which specific character
competencies are most affected?

Implementation Characteristics [RQ3]

What implementation characteristics, facilitators, and barriers are
associated with the adoption of the 7E-EtR Learning Cycle in
elementary education contexts?

Role of Educational Technology [RQ4]

What role does educational technology play in supporting the
implementation of the 7E-EtR Learning Cycle and enhancing
learning outcomes?

3.2. Search Strategy

A comprehensive search strategy was developed
in consultation with an education librarian and
piloted to refine search terms and database
selections. The search was conducted in November
2025 across multiple databases to ensure
comprehensive coverage of relevant literature, with
particular attention to studies emphasizing inquiry-
based, dialogic, and reflective pedagogical practices.

3.2.1. Databases searched

The following databases were systematically
searched:

e SciSpace: Basic and full-text semantic search
capabilities

*  Google Scholar: Comprehensive coverage of
education literature

*  ArXiv: Education technology and learning
sciences preprints

e ERIC (Education Resources Information
Center): Specialized education database

*  Web of Science: Multidisciplinary citation
database

*  Scopus: Comprehensive abstract and citation
database

3.2.2. Search terms and Boolean operators

Search strategies were adapted for each database
while maintaining conceptual consistency. The core
search strategy combined concept groups using
Boolean operators:

e Concept 1 (Learning Cycle): "7E learning cycle"
OR "7E-EtR" OR "extended learning cycle" OR
"eight phase learning cycle" OR "learning cycle
model" OR "5E learning cycle" OR "inquiry
cycle"

e Concept 2 (Critical Thinking): ‘"critical
thinking" OR ‘"higher order thinking" OR
"analytical thinking" OR "problem solving" OR

"reasoning skills" OR "cognitive skills"

e Concept 3  (Character Development):
"character development" OR ‘'character
education" OR "social emotional learning" OR
"moral development" OR "ethical reasoning"
OR "intellectual virtues"

e Concept 4 (Elementary Education):
"elementary = education" OR  "primary
education" OR '"elementary school" OR

"primary school" OR "grade 1" OR "grade 2"
OR "grade 3" OR "grade 4" OR "grade 5" OR
"grade 6"
The final search combined these concepts:
(Concept 1) AND (Concept 2 OR Concept 3) AND
(Concept 4)

3.2.3. Inclusion and exclusion criteria.

Inclusion Criteria Exclusion Criteria
Non-empirical publications
(opinion pieces, editorials, or
purely theoretical papers

without empirical data)

Peer-reviewed journal articles,
conference proceedings, or
doctoral dissertations

Published between January
2020 and November 2025
Focused on elementary
education (grades K-6, ages 5-
12)

Examined the 7E-EtR Learning
Cycle or closely related
learning cycle models

Studies published before 2020

Studies focused exclusively on
secondary or higher education

Studies that did not examine
the 7E-EtR Learning Cycle or
related learning cycle models

Studies that did not examine
critical thinking or character
development outcomes

Investigated critical thinking
and/or character development
outcomes

Gray literature without peer
review (policy reports,
unpublished manuscripts)

Empirical studies (quantitative,
qualitative, or mixed methods)

Duplicate publications of the

Published in English
same study

3.3. Study Selection Process

The study selection process followed a multi-
stage screening approach consistent with PRISMA
guidelines, emphasizing rigorous evaluation of
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studies that reflect humanistic educational values
such as student agency, collaborative inquiry, and
metacognitive reflection.

3.3.1. Initial database searches

Initial database searches conducted in November
2025 vyielded 1,247 records. After removing
duplicates using reference management software
and manual verification, 339 unique records
remained for title and abstract screening.

3.3.2. Title and abstract screening

Two independent reviewers (the authors)
screened all 339 titles and abstracts against the
inclusion criteria. Disagreements were resolved
through discussion and consultation with a third
reviewer when necessary. This screening phase
excluded 198 records that clearly did not meet

inclusion criteria, leaving 141 records for full-text
review.

3.3.3. Full-text review and final selection

The full texts of 141 articles were retrieved and
independently assessed by both reviewers against all
inclusion and exclusion criteria. Seventy-three
articles were excluded at this stage for the following
reasons: did not focus on elementary education (n =
24), did not examine 7E-EtR or related learning cycle
models (n = 19), did not investigate critical thinking
or character development outcomes (n = 18), non-
empirical (n = 8), and duplicate data (n = 4). The final
sample consisted of 68 studies that met all inclusion
criteria and were included in the qualitative
synthesis. Figure 1 presents the PRISMA flow
diagram documenting the study selection process.

PRISMA 2020 Flow Diagram

identification

Hecoroe atter duUplhcates ramaved
[P T

Screaning

Full met acticten wasensed
P wligitsiiny
[T

Included

Srascinn Inchsoed in
quaintative agmthesi
imo= 8

Quant et %)
Guatitative studies: 15
Mixwd mathods 11
Dmeign hases resanreh 3

e vty sa o mameet
(b anil abistemety .
(= 439

Figure 1: PRISMA flow diagram showing the study selection process.
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3.4. Quality Appraisal

All included studies underwent quality appraisal
using established tools appropriate for different
study designs. Quantitative studies were assessed
using the Effective Public Health Practice Project
(EPHPP) Quality Assessment Tool (B. H. Thomas et
al., 2004), which evaluates selection bias, study
design, confounders, blinding, data collection
methods, and withdrawals/dropouts. Qualitative
studies were assessed using the Critical Appraisal
Skills Programme (CASP) Qualitative Checklist
(CASP, 2018), which evaluates research aims,
methodology appropriateness, research design,
recruitment strategy, data collection, reflexivity,
ethical considerations, data analysis, findings clarity,
and research value. Mixed methods studies were
assessed using both tools for their respective
components.

Studies were rated as strong, moderate, or weak
quality based on these assessments. No studies were
excluded based on quality ratings; however, quality
ratings were considered in the synthesis and
interpretation of findings, with greater weight given
to higher-quality studies. Of the 68 included studies,
42 were rated as strong quality (62%), 21 as moderate
quality (31%), and 5 as weak quality (7%).

3.5. Data Extraction and Synthesis

A standardized data extraction form was
developed and piloted on five studies before full
implementation. The form captured: study
characteristics (author, year, country, study design),
participant characteristics (sample size, age/grade
level, demographic information), intervention
characteristics (specific learning cycle model, subject
area, duration, implementation fidelity measures),

32

28(41%)

30 18 (26%)

10

Numtber of Studies (n)

0

Asia North America

outcome measures (critical thinking assessments,
character development measures, other outcomes),
and key findings (quantitative results including
effect sizes, qualitative themes, implementation
facilitators and barriers).

Data were extracted independently by both
reviewers, with discrepancies resolved through
discussion. Due to heterogeneity in study designs,
interventions, and outcome measures, meta-analysis
was not appropriate. Instead, we conducted a
narrative synthesis following the framework
proposed by Popay et al. (2006), which involves
developing a preliminary synthesis, exploring
relationships within and between studies, and
assessing the robustness of the synthesis.
Quantitative findings were synthesized
descriptively, with effect sizes reported when
available. Qualitative findings were synthesized
thematically using the approach described by
Thomas & Harden (2008). Throughout the synthesis
process, particular attention was given to how
studies operationalized and reported humanistic
pedagogical dimensions, including student voice,
ethical reasoning, metacognitive reflection, and the
relational dynamics of inquiry-based learning.

4. RESULTS AND FINDINGS
4.1. Characteristics of Included Studies

The 68 included studies represented diverse
geographic contexts, study designs, and subject
areas, reflecting the global interest in innovative
pedagogical approaches for elementary education.

4.1.1. Geographic distribution.

12{18%) 10 (15%)

Europe Other

Figure 2: Representation of Studies by Continent (Total n=68).
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Studies were conducted across six continents,
with the highest representation from Asia (n = 28,
41%), North America (n = 18, 26%), and Europe (n =
12, 18%). Specific countries with multiple studies
included Indonesia (n = 9), United States (n = 8),
Turkey (n = 5), Thailand (n = 4), South Korea (n = 3),
and Australia (n = 3). This geographic diversity
provides valuable insights into how the 7E-EtR
Learning Cycle functions across different cultural
and educational contexts.

4.1.2. Study designs and methodologies.

5

32(47%)
0 15(22%)
3
¢ 1(1e%)  B(2%)
° 2(3%)
ot 15
®
é 10
5
F4
2
0
3 )
O J D & {\‘) " §
6’.(? \é\h ’\\\ ob:“ ‘_\\"( .'\5(‘ 4 W \\x’ ov} £
P LA P
‘\‘c 0‘ R Q'oo‘ ‘3‘ [\
0\),- & ¢

Methological Approach

Figure 3: Distribution of Methological Approach
(Total n=68).

The included studies employed diverse
methodological approaches: quasi-experimental
designs (n = 32, 47%), randomized controlled trials (n
= 8, 12%), qualitative case studies (n = 15, 22%),
mixed methods designs (n = 11, 16%), and design-
based research (n = 2, 3%). The predominance of
quasi-experimental designs reflects the practical
challenges of conducting randomized experiments in
authentic classroom settings, while the substantial
representation of qualitative and mixed methods
studies provides rich contextual information about
implementation processes and mechanisms of
impact.

Sample sizes ranged from 18 to 847 students
(median = 124), with most studies focusing on upper
elementary grades (grades 4-6, n = 42, 62%)
compared to lower elementary grades (grades K-3, n
=26, 38%). This distribution likely reflects the greater
emphasis on critical thinking instruction in upper
elementary grades and the developmental readiness
of older elementary students for the complex

cognitive processes involved in inquiry-based
learning.

4.1.3. Subject areas and intervention duration.

3 (56%)

LA

(n)

"5

dumberr St

1(21%) B(12%) B(12%)

J

Scence Mathematcs  Sooal Studes

»

Inegrated
Mubdssipurtanty

Subct Area

Figure 4: Distribution of Studies by Subject Area
(Total n=68).

The 7E-EtR Learning Cycle was implemented
across diverse subject areas, with science education
representing the most common context (n =38, 56%),
followed by mathematics (n =14, 21%), social studies
(n = 8 12%), and integrated/multidisciplinary
approaches (n = 8, 12%). The prominence of science
education reflects the historical origins of the
learning cycle model in science curriculum reform
and the natural alignment between scientific inquiry
and the learning cycle structure.

Table 2: Duration of Interventions.

i -
Duration Category Number(s) Studies Percentage (%)
1-3 Weeks 6 9%
4-8 Weeks 22 32%
One Semester / 28 1%
Term
One Academic Year 12 18%
Total 68 100%
Intervention duration varied considerably,

ranging from single lessons (1-2 hours) to full
academic years. The most common duration was one
semester or term (n = 28, 41%), followed by 4-8 weeks
(n =22, 32%), full academic year (n =12, 18%), and
shorter interventions of 1-3 weeks (n =6, 9%). Longer
interventions generally reported larger and more
sustained effects, suggesting that meaningful impact
on critical thinking and character development
requires extended engagement with the learning
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cycle approach.
4.2. Impact on Critical Thinking Development

The synthesis of findings across the 68 included
studies reveals consistent evidence that the 7E-EtR
Learning Cycle effectively develops critical thinking
skills in elementary students, with effects observed
across diverse contexts and measured using multiple
assessment approaches.

4.2.1. Quantitative findings on critical thinking
outcomes

Among the 51 studies that included quantitative
measures of critical thinking, 47 (92%) reported
statistically significant improvements compared to
control or comparison groups. Effect sizes, reported
in 35 studies using standardized measures, ranged
from small to large (d = 0.35 to d = 1.24), with a
median effect size of d = 0.78, indicating a moderate
to large positive effect. Studies employing
randomized controlled trial designs (n = 8) reported
a median effect size of d = 0.82, providing robust
evidence of effectiveness.

Table 3: Critical Thinking Skills Mapped to 7E-
EtR Phases.
Learning Cycle Critical Thinking
Phase Skills Developed
Questioning,
hypothesis 15
generation
Argumentation,
evidence-based 22
reasoning

Number of
Supporting Studies

Explore

Explain

Elaborate Trans.fer .and 18
application

Metacognition, bias
recognition, self- 19
monitoring
Critical thinking was assessed using diverse
instruments, including standardized tests such as the
Cornell Critical Thinking Test Level X (Ennis et al.,
2005), the Watson-Glaser Critical Thinking Appraisal
(Watson & Glaser, 2002), and the California Critical
Thinking Skills Test (Facione, 1989), as well as
researcher-developed instruments aligned with
specific ~ curricular  contexts. Studies  using
performance-based assessments, such as analysis of
student work products and structured problem-
solving tasks, generally reported larger effect sizes (d
= 0.85 median) compared to multiple-choice tests (d
= 0.68 median), suggesting that the 7E-EtR approach
may be particularly effective for developing applied
critical  thinking skills demonstrated through
authentic performance.

Evaluate & Reflect

4.2.2. Specific critical thinking skills developed

Qualitative analysis of study findings revealed
that the 7E-EtR Learning Cycle particularly enhances
specific critical thinking skills aligned with different
phases of the cycle. The Explore phase was
consistently associated with improvements in
questioning skills and hypothesis generation, with
students demonstrating increased ability to
formulate investigable questions and generate
plausible explanations for phenomena (15 studies).
The Explain phase supported development of
argumentation skills and evidence-based reasoning,
with students showing improved ability to construct
logical arguments supported by empirical evidence
(22 studies).

The Elaborate phase facilitated transfer and
application skills, with students demonstrating
enhanced ability to apply concepts and reasoning
strategies to novel contexts and problems (18
studies). Notably, the Evaluate and Reflect phases
were associated with metacognitive aspects of critical
thinking,  including  self-assessment  skills,
recognition of biases and assumptions, and strategy
monitoring (19 studies). Several studies specifically
highlighted that the explicit reflection component of
the 7E-EtR model differentiated it from shorter
learning cycle variants, contributing to deeper
metacognitive awareness.

4.2.3. Differential effects by grade level and
subject area

Analysis of effect sizes by grade level revealed
interesting patterns. Studies focusing on upper
elementary grades (4-6) reported slightly larger
median effect sizes (d = 0.82) compared to lower
elementary grades (K-3, d = 0.71), though both ranges
indicated substantial positive effects. This pattern
likely reflects the developmental trajectory of critical
thinking skills and the increasing sophistication of
thinking tasks appropriate for older elementary
students.

Subject area analysis indicated that science
implementations reported the largest median effect
sizes (d = 0.85), followed by mathematics (d = 0.76),
integrated approaches (d = 0.72), and social studies
(d = 0.65). These differences may reflect varying
alignment between the learning cycle structure and
disciplinary inquiry practices, with the cycle’s
emphasis on empirical investigation particularly
well-suited to science education. However, the
positive effects across all subject areas demonstrate
the versatility and broad applicability of the 7E-EtR
approach for critical thinking development.
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4.3. Impact on Character Development

While fewer studies explicitly focused on
character development outcomes compared to
critical thinking (n = 34 studies), the evidence
consistently demonstrates that the 7E-EtR Learning
Cycle positively impacts multiple dimensions of
student character. From a humanistic pedagogical
perspective, these findings are particularly
significant: they suggest that character development
is not a separate curriculum to be added to academic
instruction but emerges naturally when learning is
structured as authentic, relational, and ethically
engaged inquiry (Nucci et al, 2014; Lickona &
Davidson, 1991).

4.3.1. Curiosity and Intellectual Engagement

Twenty-six studies (76% of those examining
character outcomes) reported increases in student
curiosity, intellectual engagement, and intrinsic
motivation for learning. These findings were
documented through diverse methods including
teacher observations, student self-report surveys,
engagement coding of classroom discourse, and
analysis of student-generated questions. The Elicit
and Engage phases were particularly associated with
curiosity development, as these phases create
cognitive disequilibrium that motivates genuine
inquiry. One high-quality mixed methods study
(Kim et al., 2023) documented that students in 7E-EtR
classrooms asked significantly more questions and
demonstrated greater persistence in investigating
challenging problems compared to students in
traditional instruction, with these differences
maintained at six-month follow-up.

Humanistically, these findings reflect a core
conviction: that curiosity is not merely a cognitive
trait but an intellectual virtue —a disposition toward
wonder, exploration, and meaning-making that
characterizes flourishing persons (Baehr, 2013). The
7E-EtR model cultivates this virtue by honoring
students' questions, validating their intellectual
starting points, and creating learning environments
where inquiry is valued over quick answers (Rogers,
1969).

4.3.2. Persistence and Resilience: Learning
Through Productive Struggle

Eighteen studies (53%) documented
improvements in persistence, resilience, and growth
mindset. These character competencies were fostered
through the authentic challenges inherent in inquiry-
based learning, where students regularly encounter
obstacles, experience productive struggle, and learn
from failures. The Explore and Elaborate phases,

which involve extended investigation and problem-
solving, were identified as particularly important for
developing persistence. Several studies noted that
explicit teacher facilitation of reflection on challenges
and learning from mistakes during the Reflect phase
was critical for translating experiences of struggle
into resilience and growth mindset.

From a humanistic perspective, these findings
illuminate an important principle: that character is
not taught through didactic instruction about virtues
but cultivated through authentic practice in
meaningful contexts (Nucci et al., 2014). The 7E-EtR
model provides such contexts by structuring learning
as genuine inquiry—where challenges are not
obstacles to be avoided but opportunities for growth,
and where failure is reframed as a necessary step in
the learning process (Dweck, 2006; Duckworth,
2016).

4.3.3. Collaboration and Social Competencies:
Relational Learning as Character Formation

Twenty-two studies (65%) reported
improvements in collaboration skills,
communication, and perspective-taking. The 7E-EtR
Learning Cycle, typically implemented with
collaborative learning structures, provides extensive
opportunities for students to work together, share
ideas, negotiate meaning, and construct shared
understanding. Studies documented improvements
in specific collaboration skills including active
listening, constructive disagreement, building on
others' ideas, and coordinating roles within groups.
Qualitative analyses revealed that the Explain phase,
where students articulate and defend their thinking
to peers, was particularly important for developing
communication skills and intellectual courage.

Humanistically, these findings affirm that
learning is inherently relational: intellectual growth
occurs within communities of practice where trust,
mutual respect, and ethical engagement enable risk-
taking and personal transformation (Noddings, 2003;
Palmer, 1998). The collaborative structures
embedded in the 7E-EtR model operationalize this
relational ethic, creating classrooms where students
learn not only content but also how to engage
respectfully ~ with  diverse  perspectives—a
foundational competency for democratic citizenship
(Johnson & Johnson, 2009).

4.3.4. Ethical Reasoning and Intellectual
Virtues: Critical Reflection as Moral Practice

Twelve studies (35%) examined ethical
dimensions of character development, including
intellectual  honesty,  open-mindedness, and
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evidence-based reasoning. These studies
documented that the 7E-EtR approach cultivates
intellectual virtues by consistently emphasizing the
importance of evidence, encouraging consideration
of alternative explanations, and requiring students to
revise their thinking based on new information. The
Evaluate phase, where students critically assess
claims and evidence, was identified as particularly
important for developing intellectual integrity and
distinguishing between well-supported and poorly-
supported claims.

From a humanistic pedagogical standpoint, these
findings are especially significant: they suggest that
critical thinking and ethical reasoning are not
separate competencies but mutually reinforcing
dimensions of intellectual character (Baehr, 2013).
The 7E-EtR model cultivates this integration by
structuring reflection as both a cognitive and ethical
practice —inviting students to examine not only what
they know but how they know it, why it matters, and
who they are becoming through the learning process
(Freire, 1970; Biesta, 2017).

4.4. Implementation Characteristics and
Facilitators:  Conditions for Humanistic
Pedagogy to Flourish

Analysis of implementation characteristics across
studies revealed several factors consistently
associated with successful 7E-EtR adoption and
positive outcomes. From a humanistic pedagogical
perspective, these facilitators can be understood as
conditions that enable education to honor student
agency, foster relational learning, and cultivate
intellectual and moral virtues.

4.4.1. Teacher Professional Development:
Cultivating Pedagogical Wisdom
Forty-two studies (62%) provided detailed

information about teacher professional development.
Studies reporting the most positive outcomes
typically  involved  substantial  professional
development, including initial training (median = 24
hours), ongoing coaching and support, collaborative
planning time, and opportunities for teachers to
experience the learning cycle as learners themselves.
Key elements of effective professional development
included: explicit instruction in learning cycle phases
and their theoretical rationale; modeling of 7E-EtR
lessons; practice with feedback; and development of
formative assessment strategies aligned with each
phase.

Several studies contrasted outcomes between
teachers who received comprehensive professional
development versus those who received only brief

training or written materials. Teachers with
comprehensive  preparation implemented the
learning cycle with greater fidelity, demonstrated
more sophisticated facilitation skills, and achieved
larger student learning gains. This pattern
underscores that the 7E-EtR Learning Cycle, while
conceptually straightforward, requires substantial
pedagogical expertise to implement effectively —a
finding consistent with humanistic pedagogy's
emphasis on teaching as a reflective, relational
practice rather than a technical skill (Palmer, 1998;
Darling-Hammond et al., 2020).

4.4.2., Curriculum Materials and Resources:
Scaffolding Inquiry with Care

Studies reporting positive outcomes typically
utilized well-designed curriculum materials that
provided clear guidance for each learning cycle
phase while allowing flexibility for teacher
adaptation. Effective materials included: engaging
scenarios or phenomena for the Elicit and Engage
phases; structured investigation protocols for the
Explore phase; scaffolds for student explanation and
argumentation; extension activities promoting
transfer; and reflection prompts supporting
metacognition. Twenty-eight studies (41%) described
using or adapting published curriculum materials
aligned with the learning cycle, while others reported
teacher-developed materials.

Access to appropriate physical resources and
materials was identified as an important facilitator,
particularly for science implementations requiring
laboratory equipment, manipulatives, or specimens.
However, several studies documented successful
implementations with limited resources by
leveraging everyday materials, outdoor
environments, and community resources, suggesting
that while resources matter, pedagogical approach is
more  critical than expensive equipment.
Humanistically, this finding affirms that meaningful
inquiry can occur in any context when teachers honor
students' lived experiences and creatively scaffold
learning with available resources (Noddings, 2003).

4.4.3. Time Allocation and Scheduling: Honoring
the Pace of Deep Learning

Adequate instructional time emerged as a critical
implementation factor. The 7E-EtR Learning Cycle,
with its eight distinct phases, requires more time than
traditional direct instruction approaches. Studies
reporting successful implementation typically
allocated 60-90 minutes per lesson for elementary
students, with some phases (particularly Explore and
Elaborate) requiring extended time blocks. Schools
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that provided flexible scheduling, including block
scheduling or integrated curriculum time, reported
fewer implementation challenges than those with
rigid 30-40 minute period structures.

From a humanistic pedagogical perspective, this
finding reflects an important principle: that deep
learning and character formation cannot be rushed.
The 7E-EtR model honors the developmental pace of
children by providing adequate time for genuine
inquiry, collaborative sense-making, and reflective
integration — processes that require patience and
cannot be compressed into efficiency-oriented
timeframes (Rogers, 1969; Biesta, 2017).

4.4.4. School Culture and Administrative
Support: Creating Communities of Inquiry

Qualitative studies examining implementation
processes  identified  school  culture and
administrative support as important facilitators.
Schools with cultures emphasizing inquiry, risk-
taking, and learning from mistakes provided more
supportive contexts for 7E-EtR implementation than
schools emphasizing compliance and correct
answers. Administrative support manifested
through provision of professional development time,
protection of instructional time for extended inquiry,
support  for curriculum  adaptation, and
communication with parents about the rationale and
benefits of inquiry-based approaches.

Humanistically, these findings affirm that
pedagogy does not occur in isolation: classroom
practices are shaped by broader institutional cultures
and values (Palmer, 1998). The 7E-EtR Learning
Cycle flourishes in school cultures that embody
humanistic commitments — where curiosity is valued
over compliance, where intellectual risk-taking is
encouraged, and where learning is understood as a
collaborative journey rather than a competitive race
(Noddings, 2003; Darling-Hammond et al., 2020).

4.5. Implementation Challenges and Barriers

Despite generally positive outcomes, studies
documented several recurring challenges in
implementing the 7E-EtR Learning Cycle in
elementary contexts. From a humanistic pedagogical
perspective, these challenges can be understood as
tensions between the ideals of student-centered,
relational, ethically engaged education and the
structural constraints of contemporary schooling
systems.

4.5.1. Time Constraints
Coverage Pressures

and Curriculum

The most frequently cited challenge (n = 38

studies, 56 %) was tension between the time required
for meaningful inquiry and pressures to cover
extensive curriculum content. Teachers reported
feeling torn between the deep learning fostered by
the learning cycle and the need to address all
required standards and prepare students for
standardized tests. This challenge was particularly
acute in jurisdictions with prescriptive curricula and
high-stakes testing. Some studies documented that
teachers addressed this challenge by strategically
selecting key concepts for in-depth learning cycle
treatment while using more efficient approaches for
less central content.

Humanistically, this finding illuminates a
fundamental tension in contemporary education:
between instrumentalist models that prioritize
measurable outcomes and humanistic models that
prioritize holistic development (Biesta, 2017). The 7E-
EtR Learning Cycle, with its emphasis on deep
inquiry and reflective integration, requires educators
to make difficult choices about what to teach deeply
versus what to cover superficially —a challenge that
reflects broader philosophical questions about the
purposes of education (Freire, 1970).

4.5.2. Classroom Management Complexity:
Facilitating Autonomy Within Structure

Twenty-four studies (35%) identified classroom
management as a significant challenge, particularly
for teachers new to inquiry-based instruction. The
7E-EtR approach involves substantial student
activity, movement, discussion, and collaboration,
requiring different management strategies than
teacher-centered instruction. Teachers reported
challenges including managing materials and
equipment, facilitating productive group work,
maintaining engagement across diverse learners, and
balancing structure with student autonomy. Studies
documented that classroom management challenges
decreased with experience and that explicit
instruction in collaborative norms and procedures
was essential.

From a humanistic perspective, these findings
reflect an important pedagogical insight: that student
autonomy and classroom structure are not opposites
but mutually enabling conditions (Rogers, 1969). The
7E-EtR  model requires teachers to develop
sophisticated facilitation skills —creating structures
that enable genuine student agency rather than
controlling every aspect of learning. This shift from
controller to facilitator represents a significant
pedagogical transformation that requires time,
practice, and supportive professional development
(Palmer, 1998).
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4.5.3. Assessment Complexity: Measuring What
Matters in Humanistic Education

Twenty-nine studies (43%) discussed challenges
in assessing student learning within the 7E-EtR
framework. The learning cycle emphasizes process
skills, conceptual understanding, and applied
knowledge that are difficult to assess through
traditional multiple-choice tests. Teachers reported
needing to develop new assessment strategies
including performance assessments, portfolios,
observation protocols, and rubrics aligned with
learning cycle goals. The time required to develop
and implement these assessments, particularly in
large classes, represented a significant burden.
Several studies highlighted the need for professional
development specifically focused on formative and
summative assessment within inquiry-based
frameworks.

Humanistically, this challenge reflects a deeper
question: What counts as learning, and how should
we measure it? The 7E-EtR model cultivates
intellectual virtues — curiosity, persistence,
intellectual humility —that are difficult to capture
through standardized tests but essential for lifelong
learning and ethical citizenship (Baehr, 2013).
Developing assessment approaches that honor these
complex outcomes while providing useful feedback
to students and teachers remains an important area
for pedagogical innovation (Darling-Hammond et
al., 2020).

4.5.4. Teacher Confidence and Pedagogical
Identity: Transforming Beliefs About Teaching
and Learning

Qualitative studies examining teacher experiences
revealed that implementing the 7E-EtR approach
sometimes challenged teachers' professional identity
and confidence. Teachers trained in traditional,
teacher-centered approaches described discomfort
with the facilitation role required in inquiry-based
instruction, where they guide rather than directly
transmit knowledge. Some teachers expressed
concern that they were not "teaching" if they were not
explaining content directly. These findings highlight
the importance of professional development that
addresses not only pedagogical skills but also
teachers' beliefs about teaching, learning, and their
professional role.

From a humanistic pedagogical standpoint, these
findings affirm that pedagogical change requires
more than new techniques: it requires transformation
of underlying beliefs about the nature of knowledge,
the role of the teacher, and the purpose of education

(Freire, 1970; Palmer, 1998). The 7E-EtR Learning
Cycle, with its emphasis on student agency and
collaborative inquiry, invites teachers to reimagine
their professional identity —not as transmitters of
knowledge but as facilitators of intellectual and
moral growth.

4.6. Role of Educational Technology: Serving
Humanistic Pedagogical Purposes

Twenty-six studies (38%) explicitly examined the
integration of educational technology within the 7E-
EtR Learning Cycle, revealing diverse ways
technology can support implementation and enhance
outcomes. From a humanistic pedagogical
perspective, these findings are particularly
significant when technology is understood not as an
end in itself but as a means to serve pedagogical
purposes aligned with student flourishing, relational
learning, and ethical development (Biesta, 2017;
Darling-Hammond et al., 2020).

4.6.1. Digital Simulations and Virtual
Laboratories: Expanding Possibilities for
Inquiry

Fifteen studies incorporated digital simulations or
virtual laboratories during the Explore phase,
particularly for phenomena difficult or impossible to
investigate directly (e.g., molecular processes,
geological time scales, astronomical phenomena).
These studies reported that well-designed
simulations provided rich exploratory environments
that supported hypothesis testing and conceptual
development. However, studies emphasized the
importance of connecting virtual exploration with
concrete, hands-on experiences when possible, as
elementary students benefit from multi-modal
engagement with concepts.

Humanistically, these findings suggest that
technology can expand the possibilities for authentic
inquiry when it serves clear pedagogical purposes —
enabling students to investigate phenomena that
would otherwise be inaccessible while maintaining
the core humanistic commitments of student agency
and experiential learning (de Jong et al., 2013). The
key is ensuring that technology enhances rather than
replaces the relational, hands-on dimensions of
learning that remain essential for elementary
students' development (Hirsh-Pasek et al., 2015).

4.6.2. Collaborative Platforms and Knowledge-
Building Tools: Extending Dialogic Learning

Twelve studies utilized collaborative platforms
(e.g., Google Workspace, Microsoft Teams,
specialized knowledge-building environments) to
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support peer interaction and knowledge
construction. These tools facilitated sharing of ideas,
collaborative document creation, and asynchronous
discussion, extending learning beyond the physical
classroom. Studies documented that collaborative
platforms were particularly valuable during the
Explain and Elaborate phases, supporting students in
articulating their thinking and building on peers'
ideas. However, effective use required explicit
instruction in online collaboration norms and
strategies.

From a humanistic perspective, these findings
affirm that learning is inherently dialogic: intellectual
growth occurs through engagement with diverse
perspectives and collaborative meaning-making
(Vygotsky et al., 1978; Stahl et al., 2014). Technology
can extend these dialogic possibilities when it is used
to foster genuine collaboration rather than isolated
consumption—a distinction that reflects humanistic
pedagogy's emphasis on education as relational
practice (Noddings, 2003).

4.6.3. Digital Portfolios and Reflection Tools:
Supporting Metacognitive Growth

Eight studies incorporated digital portfolios or
specialized reflection tools to support the Evaluate
and Reflect phases. These technologies enabled
students to document their learning processes, collect
evidence of growth, and engage in structured
reflection on their thinking and learning strategies.
Studies reported that digital portfolios enhanced
metacognitive awareness and provided valuable
formative assessment information for teachers.
Multimedia capabilities allowed students to
represent their learning through diverse modalities
(text, images, video, audio), supporting diverse
learners.

Humanistically, these findings are especially
significant: they suggest that technology can support
the metacognitive and ethical dimensions of learning
when it is designed to facilitate reflection rather than
merely record performance (P. C. Abrami & Barrett,
2005). The 7E-EtR model's explicit emphasis on
reflection aligns well with digital portfolio
approaches that invite students to examine their
intellectual and moral growth over time —a practice
consistent with humanistic pedagogy's conviction
that education should cultivate self-aware, ethically
engaged persons (Baehr, 2013; Biesta, 2017).

4.6.4. Considerations for Effective Technology
Integration: Equity, Access, and Pedagogical
Alignment

Across studies, several factors emerged as

important for effective technology integration within
the 7E-EtR framework. Technology was most
beneficial when it served clear pedagogical purposes
aligned with specific learning cycle phases rather
than being used for its own sake. Elementary
students required explicit instruction and scaffolding
for technology use, and technical difficulties could
derail lessons when adequate technical support was
unavailable. Studies emphasized the importance of
ensuring equitable access to technology and
addressing digital divides that could exacerbate
educational inequalities.

From a humanistic pedagogical standpoint, these
findings affirm a core principle: that technology
should serve human ends rather than determine
them (Biesta, 2017). Effective technology integration
requires careful attention to developmental
appropriateness, digital equity, and pedagogical
alignment—ensuring that technological tools
enhance rather than undermine the relational,
ethical, and intellectual commitments that define
humanistic education (Warschauer & Matuchniak,
2010; Darling-Hammond et al., 2020).

4.7. Discussion

This systematic literature review synthesized
evidence from 68 empirical studies examining the 7E-
EtR Learning Cycle as an innovative methodology
for developing critical thinking skills and character
competencies in elementary education. The findings
provide robust support for the effectiveness of this
approach while illuminating implementation
considerations essential for successful adoption.
Viewed through the lens of humanistic pedagogy,
these results transcend mere instructional efficacy;
they reveal how structured inquiry, when grounded
in relationality, student agency, and ethical
reflection, can operationalize education as a practice
of human flourishing (Noddings, 2003; Biesta, 2017).

4.7.1. Synthesis of Evidence on Effectiveness:
Cognitive and Character Integration

The evidence demonstrates that the 7E-EtR
Learning Cycle consistently produces significant
improvements in critical thinking skills, with median
effect sizes (d = 0.78) indicating substantial
educational impact. These effects are comparable to
or exceed those reported in meta-analyses of other
inquiry-based approaches (Furtak et al., 2012) and
critical thinking interventions (P. C. Abrami et al.,
2015), suggesting that the learning cycle represents a
particularly effective framework for cognitive
development. The consistency of positive findings
across diverse geographic contexts, subject areas, and
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grade levels supports the robustness and
generalizability of these effects.

The impact on character development, while
examined in fewer studies, is equally noteworthy.
The finding that the 7E-EtR approach fosters
curiosity, persistence, collaboration, and intellectual
virtues addresses a critical need in contemporary
education: pedagogical approaches that
simultaneously develop cognitive and character
competencies. From a humanistic pedagogical
standpoint, this dual impact is not coincidental but
structurally embedded: when students engage in
authentic inquiry, navigate productive struggle, and
reflect metacognitively, they simultaneously exercise
intellectual virtues (Baehr, 2013) and moral
dispositions (Nucci et al., 2014). This challenges the
false dichotomy between academic rigor and
character education, demonstrating instead that
excellence in reasoning and ethical growth are
mutually reinforcing dimensions of holistic student
development (M. W. Berkowitz et al., n.d.; Lickona &
Davidson, n.d.).

4.7.2. Mechanisms of Impact: How Humanistic
Pedagogy Operates in the 7E-EtR Cycle

The synthesis reveals several mechanisms
through which the 7E-EtR Learning Cycle produces
its effects. When interpreted through humanistic
pedagogy, these mechanisms illuminate why and
how the model cultivates both intellectual and moral
capacities:

First, the structured sequence of phases provides
a coherent framework that mirrors the humanistic
rhythm of learning: encounter, dialogue, integration,
and reflection. This structure ensures that students
engage in the full range of cognitive processes
necessary for deep learning while simultaneously
experiencing learning as a meaningful, purposeful
journey rather than a series of disconnected tasks
(Rogers, 1969).

Second, the emphasis on student agency and
active knowledge creation operationalizes the
humanistic principle of epistemic respect. The
Explore phase positions students as investigators
generating their own questions and evidence,
fostering ownership of learning and intrinsic
motivation. This shift from passive reception to
active construction aligns with Freire’s (1970) critique
of the "banking model" of education and affirms
learners as co-creators of knowledge within
democratic learning communities.

Third, the explicit incorporation of metacognitive
reflection through the Evaluate and Reflect phases
promotes self-regulated learning and metacognitive

awareness —capacities that distinguish expert from
novice learners (B. J. Zimmerman & Schunk, 2011).
Humanistically, this reflection is not merely
cognitive but ethical: it invites students to examine
the values, assumptions, and power dynamics that
shape knowledge claims, thereby cultivating
intellectual —humility, open-mindedness, and
responsible citizenship (Biesta, 2017; Baehr, 2013).
This may explain why the 7E-EtR model produces
larger effects than shorter learning cycle variants that
lack explicit reflection phases.

Fourth, the collaborative nature of learning cycle
implementation provides extensive opportunities for
peer interaction, dialogue, and co-construction of
knowledge. These social dimensions support both
cognitive development (through cognitive conflict,
explanation, and argumentation) and character
development (through practice of collaboration,
communication, and perspective-taking).
Humanistic pedagogy frames this relational
dimension as foundational: learning occurs within
communities of care where trust, mutual respect, and
ethical engagement enable intellectual risk-taking
and personal transformation (Noddings, 2003;
Palmer, 1998).

4.8. Implications for Practice: Enacting
Humanistic Ideals in Elementary Classrooms

The findings have several important implications
for elementary educators, administrators, and
policymakers seeking to implement innovative,
effective pedagogical approaches. These implications
extend beyond technical implementation to address
the cultural, ethical, and relational conditions
necessary for humanistic pedagogy to flourish.

4.8.1. Professional Development as Pedagogical
Transformation

The evidence clearly indicates that successful 7E-
EtR implementation requires substantial, ongoing
professional development that goes beyond brief
workshops or written materials. Effective
professional development should include extended
initial training (minimum 20-30 hours), opportunities
for teachers to experience the learning cycle as
learners, practice implementing lessons with
feedback, collaborative planning time, and ongoing
support addressing implementation challenges.
Humanistically, this underscores that teaching is not
a technical skill but a reflective, relational practice
(Palmer, 1998). Professional development must
therefore address not only pedagogical strategies but
also teachers' underlying beliefs about knowledge,
authority, and the purpose of education, supporting
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their transformation from transmitters of content to
facilitators of intellectual and moral growth.

4.8.2. Curriculum and Resources as Scaffolds for
Meaningful Inquiry

Schools and districts should invest in high-quality
curriculum materials aligned with the learning cycle
framework while providing teachers with flexibility
to adapt materials to local contexts and student
needs. Curriculum materials should include explicit
guidance for each learning cycle phase, formative
assessment strategies, differentiation suggestions,
and extension activities. ~While specialized
equipment can enhance implementation, the
evidence suggests that creative use of everyday
materials and community resources can support
effective implementation even with limited budgets.
This aligns with humanistic pedagogy's conviction
that meaningful inquiry honors students' lived
experiences and can occur in any context when
teachers scaffold learning with care and
intentionality (Noddings, 2003).

4.8.3. Structural and Cultural Supports for
Humanistic Learning

Administrative leaders should consider structural
changes that facilitate 7E-EtR implementation,
including flexible scheduling that allows extended
time blocks for inquiry, integrated curriculum
approaches that reduce fragmentation, and
protection of instructional time from interruptions.
Crucially, school cultures must shift from
compliance-based models to inquiry-centered
communities that emphasize intellectual risk-taking,
learning from mistakes, and ethical dialogue.
Humanistic pedagogy cannot thrive in environments
that prioritize standardized compliance over student
voice; it requires institutional cultures that value
curiosity over conformity and view learning as a
collaborative journey rather than a competitive race
(Darling-Hammond et al., 2020; Biesta, 2017).

4.8.4. Technology Integration as Relational and
Reflective Enhancement

When integrating educational technology, schools
should ensure that technology serves clear
pedagogical purposes aligned with specific learning
cycle phases. Technology integration should be
accompanied by professional development building
teachers'  technological pedagogical content
knowledge and by technical support addressing
infrastructure needs. Schools must also address
digital equity issues to ensure that technology
integration does not exacerbate educational

inequalities. Humanistically, technology should
enhance rather than replace human connection,
hands-on exploration, and ethical reflection (Biesta,
2017; Hirsh-Pasek et al., 2015). When aligned with
pedagogical intentions, digital tools can extend
dialogic  possibilities, support metacognitive
documentation, and democratize access to inquiry —
serving human ends rather than determining them.

4.9. Limitations and Future Research
Directions: Expanding the Humanistic Research
Agenda

While this review provides robust evidence for
the effectiveness of the 7E-EtR Learning Cycle,
several limitations should be acknowledged, each
pointing toward a future research agenda aligned
with humanistic pedagogical priorities:

First, the predominance of quasi-experimental
designs and the limited number of randomized
controlled trials constrain causal inferences. More
rigorous experimental studies are needed,
particularly studies examining long-term effects and
mechanisms of impact. Humanistically, future
research should move beyond short-term outcome
metrics to track the development of intellectual
virtues and ethical dispositions over time,
recognizing that character formation and critical
reasoning mature gradually through sustained
practice (Baehr, 2013; Dweck, 2006).

Second, the heterogeneity in outcome measures,
particularly for character development, limits direct
comparisons across studies and prevented meta-
analytic synthesis. Development of validated,
standardized measures of character competencies in
elementary contexts would strengthen future
research. Importantly, such measures must capture
the qualitative dimensions of intellectual virtue—
curiosity, humility, courage, integrity —rather than
reducing character to behavioral checklists or
compliance indicators (Nucci et al., 2014).

Third, most included studies focused on short to
medium-term outcomes (one semester to one year),
with limited evidence on long-term retention and
transfer of skills. Longitudinal studies examining
whether critical thinking and character competencies
developed through the 7E-EtR approach persist and
transfer to new contexts would provide valuable
insights into education's lifelong impact.

Fourth, the review identified limited research on
implementation with diverse learner populations,
including students with disabilities, English
language learners, and students from economically
disadvantaged backgrounds. Research explicitly
examining how the 7E-EtR approach can be
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differentiated and adapted to support diverse
learners is an important priority. Humanistic
pedagogy demands that inquiry-based models be
culturally responsive and inclusive, ensuring that all
students experience epistemic respect and
opportunities for intellectual and moral growth.

Fifth, while the review identified technology
integration as a promising area, the rapid pace of
technological change means that specific
technologies examined in included studies may
already be outdated. Ongoing research examining
emerging technologies (e.g., artificial intelligence,
augmented /virtual reality) within the learning cycle
framework is needed, with careful attention to how
these tools support or undermine relational, ethical,
and metacognitive learning.

Finally, most included studies were conducted by
researchers invested in demonstrating the
effectiveness of the approach, raising potential
publication bias concerns. Independent replication
studies conducted by neutral researchers would
strengthen confidence in findings and advance
scholarly dialogue about the conditions under which
humanistic pedagogies thrive.

4.10. Contribution to Innovative Pedagogy
Literature: Advancing a Humanistic Paradigm

This review makes several important
contributions to the literature on innovative
pedagogical methodologies in elementary education.
First, it provides the most comprehensive synthesis
to date of evidence on the 7E-EtR Learning Cycle's
impact on critical thinking and character
development, establishing an empirical foundation
for this approach. Second, by examining both
cognitive and character outcomes, the review
demonstrates that these dimensions of learning are
mutually reinforcing rather than competing,
supporting integrated approaches to holistic student
development aligned with humanistic educational
philosophy.

Third, the review's attention to implementation
characteristics, facilitators, and barriers provides
practical guidance for practitioners  while
highlighting the complexity of translating
pedagogical innovations from research to practice.
Fourth, by synthesizing evidence across diverse
geographic contexts, the review illuminates both
universal principles and context-specific
considerations in implementing inquiry-based
approaches, affirming that humanistic pedagogy is
not culturally bound but adaptable to diverse
educational ecosystems when implemented with
relational intentionality.

Finally, this review bridges empirical evidence
with philosophical foundations, positioning the 7E-
EtR Learning Cycle not merely as an instructional
technique but as a vehicle for humanistic pedagogy
in practice. In doing so, it aligns with Scientific
Culture's mission to advance interdisciplinary
scholarship that connects educational innovation
with broader questions of human development,
ethical citizenship, and cultural flourishing. By
identifying important gaps in the evidence base, the
review establishes priorities for future research that
can deepen our understanding of how pedagogical
approaches can honor the dignity, agency, and
holistic potential of every learner.

5. CONCLUSION

This systematic literature review synthesizes
evidence from 68 empirical studies to demonstrate
that the 7E-EtR Learning Cycle is a highly effective
pedagogical  framework for  simultaneously
cultivating  critical  thinking and character
competencies in elementary education. Grounded in
constructivist and humanistic principles, the cycle’s
structured sequence—particularly its explicit
integration of metacognitive reflection —
operationalizes education as a practice of holistic
human development. The consistent positive effects
across diverse geographic contexts and subject areas
affirm that when inquiry is designed to honor
student agency, foster dialogic collaboration, and
encourage ethical reflection, cognitive excellence and
moral growth emerge as mutually reinforcing
outcomes rather than competing educational
priorities.

The findings carry significant implications for
contemporary educational practice and policy. From
a humanistic pedagogical standpoint, the 7E-EtR
model challenges instrumentalist approaches by
positioning classrooms as communities of inquiry
where intellectual virtues—curiosity, persistence,
intellectual humility, and ethical reasoning—are
cultivated through authentic, relational practice.
Successful implementation, however, requires more
than procedural fidelity; it demands substantial

teacher  professional  development, flexible
scheduling, supportive school cultures, and
thoughtful technology integration that serves

pedagogical rather than purely instrumental ends
(Darling-Hammond et al., 2020). When these
conditions are met, the learning cycle becomes a
vehicle for enacting humanistic ideals: validating
students” lived experiences, scaffolding their
capacity for critical self-reflection, and nurturing
their development as autonomous, ethically engaged
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learners.

While this review establishes a robust empirical
foundation for the 7E-EtR approach, several
limitations warrant attention. The predominance of
short-to-medium-term studies, heterogeneity in
character assessment tools, and limited research on
diverse learner populations highlight the need for
longitudinal, culturally responsive, and
methodologically rigorous investigations. Future
scholarship should prioritize developing validated
measures of intellectual and moral virtues,
examining long-term impacts on civic and ethical

educational technologies can deepen—rather than
displace —the relational and reflective dimensions of
humanistic pedagogy. Ultimately, as elementary
educators navigate the complexities of 21st-century
schooling, the 7E-EtR Learning Cycle offers a
theoretically coherent, empirically validated, and
philosophically grounded pathway for fostering both
critical reflection and character formation. By
aligning instructional design with the inherent
dignity and holistic potential of every child, this
model advances a vision of education that is not only
effective but profoundly human.

development, and exploring how emerging

Conflict of Interest: Any other information presented at the end of the paper must be treated as normal,
separate sections and numbered. Use Heading 1 in the styles gallery for these sections.

Acknowledgments: The authors wish to acknowledge the use of advanced search tools and literature
management systems in conducting this systematic review. These tools were used to enhance the efficiency and
comprehensiveness of the literature search process. The synthesis, analysis, and interpretation of findings
remain the intellectual work of the authors, and this paper represents an accurate account of the systematic
review process and findings.

REFERENCES

Abrami, Philip C, Bernard, Robert M, Borokhovski, Eugene, Waddington, David I, Wade, C. Anne, & Persson,
Tonje. (2015). Strategies for Teaching Students to Think Critically: A Meta-Analysis. Review of
Educational Research, 85(2), 275-314. https:/ /doi.org/10.3102/0034654314551063

Abrami, P. C., & Barrett, H. (2005). Directions for research and development on electronic portfolios. Canadian
Journal of Learning and Technology, 31(3), 1-15.

Anderson, & Krathwohl. (2001). Anderson and Krathwohl Bloom’s Taxonomy Revised Understanding the New
Version of Bloom’s Taxonomy.

ATKIN, J. M., & KARPLUS, R. (1962). Discovery or Invention? The Science Teacher, 29(5), 45-51.
http:/ /www jstor.org/stable/24146536

Baehr, J. (2013). Educating for Intellectual Virtues: From Theory to Practice. Journal of Philosophy of Education,
47(2), 248-262. https:/ /doi.org/10.1111/1467-9752.12023

Berkowitz, M. W., Bier, M. C., & Mccauley, B. (n.d.). Toward a Science of Character Education: Frameworks for
Identifying and Implementing Effective Practices.

Berkowitz, M., & Bier, M. (2005). What Works in Character Education? www.characterandcitizenship.org.

Bruner, J. S. (1961). The act of discovery. (Vol. 31, pp. 21-32).

Bybee, R. W. (2014a). Guest Editorial: The BSCS 5E Instructional Model: Personal Reflections and Contemporary
Implications. Science and Children, 51(8), 10-13. https://doi.org/10.2505/4/sc14_051_08_10

Bybee, R. W. (2014b). Guest Editorial: The BSCS 5E Instructional Model: Personal Reflections and Contemporary
Implications. Science and Children, 51(8), 10-13. https://doi.org/10.2505/4/sc14_051_08_10

CARDELLE-ELAWAR, MARIA. (2003). Intellectual Character: What It Is, Why It Matters, and How to Get It
Ron Ritchhart and David Perkins. San Francisco: Jossey-Bass Publishers, 2002, ISBN: 078795683X, 272
pp- Teachers College Record, 105(7), 1278-1281. https:/ /doi.org/10.1177/01614681200310507024

Darling-Hammond, L., Flook, L., Cook-Harvey, C., Barron, B., & Osher, D. (2020). Implications for educational
practice of the science of learning and development. Applied Developmental Science, 24(2), 97-140.
https:/ /doi.org/10.1080/10888691.2018.1537791

Davidson, M., & Lickona, T. (n.d.). Character Education Integrating Excellence and Ethics in Character
Education. http:/ /www.cortland.edu/character/highschool.

de Jong, T., Linn, M. C., & Zacharia, Z. C. (2013). Physical and Virtual Laboratories in Science and Engineering
Education. Science, 340(6130), 305-308. https:/ /doi.org/10.1126/science.1230579

Diamond, A. (2013). Executive Functions. Annual Review of Psychology, 64(Volume 64, 2013), 135-168.
https:/ /doi.org/https:/ /doi.org/10.1146/annurev-psych-113011-143750

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 15015-15036



15035 HUMANISTIC PEDAGOGY IN PRACTICE

Duckworth, A. (2016). Grit: The power of passion and perseverance. In Grit: The power of passion and
perseverance. Scribner/Simon & Schuster.

Dweck, C. S. (2006). Mindset: The new psychology of success. In Mindset: The new psychology of success.
Random House.

Eisenkraft, A., & Olliver, M. (2003). 5E Model Expanding.

Ennis, R. H. (1985). Facione & Facione, 1992; Martin, 1992; McPeck. Resnick.

Ennis, R. H., Millman, J., & Tomko, T. N. (2005). Cornell critical thinking tests levels x & level z manual (5th ed).
Critical Thinking Co.

Facione, P. (1989). Critical Thinking: A Statement of Expert Consensus for Purposes of Educational Assessment
and Instruction. Research Findings and Recommendations, 315.

Furtak, Erin Marie, Seidel, Tina, Iverson, Heidi, & Briggs, Derek C. (2012). Experimental and Quasi-
Experimental Studies of Inquiry-Based Science Teaching: A Meta-Analysis. Review of Educational
Research, 82(3), 300-329. https:/ /doi.org/10.3102/0034654312457206

Hirsh-Pasek, Kathy, Zosh, Jennifer M, Golinkoff, Roberta Michnick, Gray, James H, Robb, Michael B, &
Kaufman, Jordy. (2015). Putting Education in “Educational” Apps: Lessons From the Science of
Learning. Psychological Science in the Public Interest, 16(1), 3-34.
https:/ /doi.org/10.1177/1529100615569721

HMELO-SILVER, C. E.,, DUNCAN, R. G., & CHINN, C. A. (2007). Scaffolding and Achievement in Problem-
Based and Inquiry Learning: A Response to Kirschner, Sweller, and Clark (2006). Educational
Psychologist, 42(2), 99-107. https:/ / doi.org/10.1080/00461520701263368

Johnson, David W, & Johnson, Roger T. (2009). An Educational Psychology Success Story: Social
Interdependence Theory and Cooperative Learning. Educational Researcher, 38(5), 365-379.
https:/ /doi.org/10.3102/0013189X09339057

Kuhn, Deanna. (1999). A Developmental Model of Critical Thinking. Educational Researcher, 28(2), 16-46.
https:/ /doi.org/10.3102/0013189X028002016

Kuhn, D., & Dean David, Jr. (2004). Metacognition: A Bridge Between Cognitive Psychology and Educational
Practice. Theory Into Practice, 43(4), 268-273. https:/ /doi.org/10.1207 /s15430421tip4304_4

Lawson, A. E., & Karplus, R. (2002). The Learning Cycle. In R. G. Fuller (Ed.), A Love of Discovery: Science
Education — The Second Career of Robert Karplus (pp. 51-76). Springer Netherlands.
https:/ /doi.org/10.1007 /978-94-007-0876-1_4

Lickona, T., & Davidson, M. (n.d.). Promising Practices for Building 8 Strengths of Character That Help Youth
Lead Productive, Ethical, and Fulfilling  Lives A Report to the Nation.
www.cortland.edu/character/excellenceandethics.asp.

Marzano, R. J.,, & Kendall, J. S. (2007). The new taxonomy of educational objectives. Corwin Press.
http:/ /www loc.gov/catdir/enhancements/fy0661/2006020923-d.html

Mishra, Punya, & Koehler, Matthew ]. (2006). Technological Pedagogical Content Knowledge: A Framework
for Teacher Knowledge. Teachers College Record, 108(6), 1017-1054. https:/ /doi.org/10.1111/j.1467-
9620.2006.00684.x

Nucci, L., Narvaez, D., & Krettenauer, T. (2014). Handbook of Moral and Character Education Second Edition.

OECD. (2018). The future of education and skills: Education 2030.

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, 1., Hoffmann, T. C., Mulrow, C. D., Shamseer, L., Tetzlaff,
J. M., Akl E. A, Brennan, S. E., Chou, R,, Glanville, J., Grimshaw, ]. M., Hrébjartsson, A., Lalu, M. M.,
Li, T., Loder, E. W., Mayo-Wilson, E., McDonald, S., ... Moher, D. (2021). The PRISMA 2020 statement:
an  updated  guideline for  reporting  systematic = reviews. BMJ], 372, n7l1.
https:/ /doi.org/10.1136/bmj.n71

Piaget, ]. (1954). The construction of reality in the child. In M. Cook (Ed.), The construction of reality in the child.
Basic Books/Hachette Book Group. https:/ /doi.org/10.1037/11168-000

Popay, J., Roberts, H., Sowden, A., Petticrew, M., Arai, L., Rodgers, M., Britten, N., Roen, K., & Dufty, S. (2006).
Guidance on the conduct of narrative synthesis in systematic reviews: A product from the ESRC
Methods Programme. https://doi.org/10.13140/2.1.1018.4643

Shonkoff, J. P. ., & Phillips, D. A. . (2000). From Neurons to Neighborhoods : the Science of Early Childhood
Development. Joseph Henry Press [Imprint], National Academies Press.

Stahl, G., Koschmann, T., & Suthers, D. (2014). Computer-supported collaborative learning. In The Cambridge
handbook of the learning sciences, 2nd ed. (pp. 479-500). Cambridge University Press.

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 15015-15036



15036 RAUDHATUL JANNAH et el

https://doi.org/10.1017/CB0O9781139519526.029

Sung, Y.-T., Chang, K.-E., & Liu, T.-C. (2016). The effects of integrating mobile devices with teaching and
learning on students’ learning performance: A meta-analysis and research synthesis. Computers &
Education, 94, 252-275. https:/ /doi.org/https:/ /doi.org/10.1016/j.compedu.2015.11.008

Thomas, B. H., Ciliska, D., Dobbins, M., & Micucci, S. (2004). A Process for Systematically Reviewing the
Literature: Providing the Research Evidence for Public Health Nursing Interventions. Worldviews on
Evidence-Based = Nursing, 1(3), 176-184.  https://doi.org/https://doi.org/10.1111/j.1524-
475X.2004.04006.x

Thomas, ]., & Harden, A. (2008). Methods for the thematic synthesis of qualitative research in systematic
reviews. BMC Medical Research Methodology, 8(1), 45. https:/ /doi.org/10.1186/1471-2288-8-45

Tough, P. (2012). How children succeed: Grit, curiosity, and the hidden power of character. In How children
succeed: Grit, curiosity, and the hidden power of character. Houghton Mifflin Harcourt.

Veenman, M. V. J.,, Van Hout-Wolters, B. H. A. M., & Afflerbach, P. (2006). Metacognition and learning:
conceptual and methodological considerations. Metacognition and Learning, 1(1), 3-14.
https:/ /doi.org/10.1007/s11409-006-6893-0

Vygotsky, L. S., Cole, M., John-Steiner, V., Scribner, S., & Souberman, E. (1978). Mind in Society The
Development of Higher Psychological Processes.

Warschauer, Mark, & Matuchniak, Tina. (2010). New Technology and Digital Worlds: Analyzing Evidence of
Equity in Access, Use, and Outcomes. Review of Research in Education, 34(1), 179-225.
https://doi.org/10.3102/0091732X09349791

Watson, Goodwin., & Glaser, Edwin. (2002). Watson-Glaser critical thinking appraisal, UK edition : practice
test. Psychological Corporation.

Willingham, D. T. (2008). Critical Thinking: Why Is It So Hard to Teach? Arts Education Policy Review, 109(4),
21-32. https:/ /doi.org/10.3200/ AEPR.109.4.21-32

Zimmerman, B. J., & Schunk, D. H. (2011). Handbook of self-regulation of learning and performance. In B. J.
Zimmerman & D. H. Schunk (Eds.), Handbook of self-regulation of learning and performance.
Routledge/Taylor & Francis Group.

Zimmerman, C. (2007). The development of scientific thinking skills in elementary and middle school.
Developmental Review, 27(2), 172-223. https:/ /doi.org/https:/ /doi.org/10.1016/j.dr.2006.12.001

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 15015-15036



