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ABSTRACT

Developing critical thinking skills represents a fundamental mandate of

modern educational frameworks, transitioning away from rote memorization

toward the cultivation of analytical, evaluative, and metacognitive capabilities.

Inquiry-Based Learning (IBL) stands out as a highly effective pedagogical

strategy to fulfill this objective, using student-led investigations, problem

formulation, and evidence-driven synthesis. This review paper provides a

systematic synthesis of global literature on the operationalization of IBL

within diverse educational settings, tracing its cognitive foundations from

constructivist theories. The analysis investigates the implementation of

structured, guided, and open inquiry models, mapping their specific

contributions to student critical thinking performance. The review highlights

major structural barriers, including rigid curriculum delivery timelines, high-

stakes assessment pressures, and gaps in professional capacity, which hinder

the wide-scale adoption of inquiry methodologies. The findings demonstrate

that structured scaffolding is critical to prevent cognitive overload,

particularly for novice learners. Finally, this paper identifies research gaps

regarding digital inquiry tools and proposes an integrated framework to

cultivate sustainable higher-order thinking skills.
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INTRODUCTION

In the contemporary information-dense landscape, cultivating higher-order cognitive

competencies has replaced simple information acquisition as the primary goal of modern

educational frameworks. Critical thinking—the capacity to engage in reflective, independent,

and evidence-guided reasoning—is widely acknowledged as an essential skill necessary for

professional adaptation, academic success, and informed civic participation [1]. Critical

thinking encompasses several distinct sub-skills, including the systematic interpretation of

data, logical inference formulation, objective argument evaluation, and rigorous

metacognitive self-regulation [2]. Historically, formal educational delivery relied on didactic,

teacher-centered paradigms that prioritized rote memorization and passive content

accumulation. However, research indicates that these traditional methods often leave students

ill-prepared to solve complex, ill-structured real-world problems.

To address these cognitive deficiencies, contemporary pedagogy emphasizes active learning

strategies, with Inquiry-Based Learning (IBL) serving as a prominent framework. Shifting the

learning dynamic from passive consumption to active investigation, IBL organizes curricula

around central questions, authentic mysteries, and empirical research processes [3]. Under

this framework, students take on the role of active investigators: they articulate meaningful

questions, compile and evaluate empirical evidence, analyze multi-causal variables, and

defend their conclusions against constructive peer critique [4]. This active exploration mimics

professional scientific and scholarly research, creating an authentic context for intellectual

development.

However, transitioning from traditional didactic instruction to an inquiry-driven model

presents significant practical challenges. Implementing IBL effectively requires balancing

student autonomy with structured pedagogical guidance. Without deliberate support, open-

ended inquiry can easily lead to cognitive overload, leaving students frustrated and

undermining learning objectives [5]. This balance is further complicated by structural

limitations, such as rigid instructional timelines and a systemic reliance on standardized

assessments that measure memorized facts rather than critical reasoning skills [6].

Consequently, there is an urgent need to systematically analyze the operational mechanisms

of IBL, assess its true impact on critical thinking sub-skills, and chart clear pathways for

integration.



3 Page 1-11 © MANTECH PUBLICATIONS 2026. All Rights Reserved

Journal of Teacher Preparation and Classroom Inquiry

Volume 1, Issue 1, January-June 2026

This review paper addresses this requirement by providing a comprehensive synthesis of

contemporary academic literature, empirical case studies, and cognitive science research on

IBL. By critically examining different scaffolding levels, analyzing implementation barriers,

and proposing an integrated design framework, this paper aims to bridge the gap between

constructivist theory and classroom practice, giving educational leaders and instructors

actionable strategies to enhance higher-order thinking.

LITERATURE REVIEW

The theoretical foundation of Inquiry-Based Learning is deeply rooted in constructivist

learning theories, primarily advanced by John Dewey, Jean Piaget, and Jerome Bruner. These

theorists asserted that knowledge is not a commodity to be transmitted to passive vessels, but

a active cognitive construction formed through direct interaction with puzzling scenarios,

authentic phenomena, and cognitive conflicts [7]. Dewey's conceptualization of 'reflective

thinking' established that genuine intellectual growth occurs when individuals encounter an

unsettled state of doubt, which prompts active inquiry, systematic experimentation, and

evidence-guided resolution [8]. Similarly, Bruner's discovery learning emphasized that

discovering relationships under guided instruction strengthens cognitive structures and fosters

creative problem-solving skills.

In operationalizing IBL, literature distinguishes between four distinct levels of inquiry

defined by the distribution of agency between teacher and student: Confirmation Inquiry

(where students are provided the question, method, and outcome to verify known principles);

Structured Inquiry (where the teacher provides the question and procedure, and students

generate evidence-supported explanations); Guided Inquiry (where the teacher presents only

the driving question, requiring students to design the investigative method and compile

conclusions); and Open Inquiry (where students formulate their own original questions,

methods, execution strategies, and analytical evaluations) [9]. Cognitive research confirms

that the choice of inquiry level must align with the learner's prior knowledge to manage

working memory constraints.

Empirical studies across global educational tiers demonstrate that IBL interventions lead to

significant improvements in critical thinking scores compared to traditional lecture-based

methods [10]. For instance, implementing guided inquiry in science and humanities courses
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has been shown to enhance students' logical inference and data interpretation capabilities [11].

However, research also cautions against unguided open inquiry for novice learners. Sweller's

Cognitive Load Theory demonstrates that forcing unguided problem-solving onto students

with limited domain expertise overloads working memory, which can lead to misconceptions

and impede the development of long-term mental schemas [12]. Therefore, integrating

deliberate pedagogical scaffolding is critical to successful IBL implementations.

RESEARCH GAP

While the theoretical alignment between inquiry-based instruction and critical thinking

development is well-established, a distinct research gap remains regarding the integrated

evaluation of how different levels of inquiry scaffold specific sub-skills of critical thinking

(such as analysis, inference, and evaluation) within highly structured, standardized

curriculum environments. Existing studies typically look at IBL outcomes in specialized

settings or address critical thinking as a single, uniform skill. There is a lack of structured,

multi-dimensional syntheses quantifying the precise scaffolding configurations required to

optimize distinct analytical sub-skills without causing cognitive overload. Furthermore,

contemporary literature rarely explores how generative digital platforms and online databases

alter the research step of the inquiry cycle. This systematic review addresses these empirical

gaps by evaluating contemporary inquiry bottlenecks and presenting an integrated, scaffolded

instructional design framework.

RESEARCH OBJECTIVES

This systematic review project focuses on the following primary research objectives:

 To critically analyze the cognitive mechanisms through which inquiry-based learning

fosters critical thinking sub-skills.

 To evaluate the operational differences and performance outcomes of confirmation,

structured, guided, and open inquiry models.

 To identify and categorize the primary institutional, administrative, and professional

development barriers limiting IBL integration.

 To synthesize an actionable, scaffolded instructional framework designed to

systematically develop higher-order thinking skills.
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METHODOLOGY

This study utilizes a systematic review methodology to synthesize empirical data regarding

the development of critical thinking through Inquiry-Based Learning. The evaluation process

followed standard reporting guidelines for systematic literature reviews. Comprehensive

searches were conducted across five major academic databases: Scopus, Web of Science,

ERIC, PsycINFO, and Google Scholar. The search strings combined targeted keywords,

including ('inquiry-based learning' OR 'inquiry pedagogy' OR 'problem-based inquiry'),

('critical thinking' OR 'higher-order reasoning' OR 'analytical skills'), and ('scaffolding' OR

'cognitive load' OR 'pedagogical design').

The selection criteria focused on peer-reviewed journal articles, comparative quasi-

experimental studies, and mixed-methods research designs published between 2016 and 2026.

This initial database sweep returned a total of 1,150 potential citations. After removing

duplicates and screening titles and abstracts for alignment with our research objectives, 160

papers were retained for full-text quality appraisal. To meet inclusion criteria, studies had to

use validated measurement instruments to assess critical thinking (such as the California

Critical Thinking Skills Test or Watson-Glaser Critical Thinking Appraisal) or provide

comprehensive qualitative evaluations of cognitive development within an IBL context.

Following an intensive quality review, 42 foundational studies were chosen for deep thematic

synthesis.

Data analysis was performed using an inductive thematic matrix to isolate specific outcomes,

structural variables, scaffolding techniques, and implementation barriers across diverse

educational levels. Selected studies were categorized by their inquiry level and geographic

location. The synthesized data forms the basis for the comparative tables, cognitive timelines,

and instructional frameworks presented throughout this paper.

RESULTS AND FINDINGS

The systematic evaluation of literature highlights the dynamic nature of cognitive

development within inquiry frameworks. Figure 1 shows the typical trajectory of student

cognitive engagement across the five core phases of the Inquiry-Based Learning cycle.
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Figure 1: Trajectory of student cognitive engagement across the operational phases of the
IBL cycle

As illustrated in Figure 1, cognitive engagement climbs steadily through the investigation and

creation stages, reaching its highest level during the metacognitive reflection phase (90%).

This highlight demonstrates that the true benefits of inquiry-based learning materialize when

students intentionally evaluate their own thinking patterns, reasoning strategies, and problem-

solving methodologies.

To better understand specific cognitive gains, the review compared changes in critical

thinking sub-skills. Figure 2 presents the mean long-term improvement in performance scores

across five distinct cognitive domains, contrasting traditional lecture models with inquiry-

based structures.

Figure 2: Statistical comparison of critical thinking sub-skill gains between pedagogical
models
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The data in Figure 2 reveals substantial post-intervention performance improvements across

all analytical sub-skills within inquiry frameworks. The largest comparative improvements

are observed in Evaluation (moving from 1.9 up to 3.9) and Inference (from 2.1 up to 3.8),

confirming that active exploration directly strengthens students' capacities to evaluate

arguments and construct valid conclusions.

To clarify the operational differences across inquiry methods, the review compared the four

main IBL paradigms against teacher control, student control, and targeted cognitive sub-skills.

Table 1 synthesizes this operational taxonomy.

Table 1: Operational taxonomy and alignment matrix of inquiry-based learning models.

Inquiry Dimension
Locus of Instructional

Control

Primary Cognitive

Skills Developed

Ideal Learner Target

Profile

Confirmation

Inquiry

High Teacher Control

(Pre-determined

questions & answers)

• Basic data verification

• Procedural accuracy

• Observation tracking

Novice Learners /

Content Onboarding

Phase

Structured Inquiry

Moderate Teacher

Control

(Teacher sets question

and procedure)

• Algorithmic execution

• Data interpretation

• Group categorization

Intermediate Learners

/ Skill Building Phase

Guided Inquiry

Shared Control

(Teacher sets question;

student designs method)

• Hypotheses

formulation

• Analytical inference

• Collaborative

synthesis

Developing Thinkers /

Main Curriculum

Integration

Open Inquiry

High Student Control

(Student creates original

research track)

• Epistemic evaluation

• Metacognitive

regulation

• Ideation

Advanced Scholars /

Capstone Project

Application

Despite the clear cognitive benefits detailed in Table 1, implementing IBL within formal

school districts introduces significant operational friction. Table 2 identifies the primary

systemic implementation barriers along with their practical impacts and evidence-based

solutions.



8 Page 1-11 © MANTECH PUBLICATIONS 2026. All Rights Reserved

Journal of Teacher Preparation and Classroom Inquiry

Volume 1, Issue 1, January-June 2026

Table 2: Diagnostic matrix of systemic challenges affecting wide-scale IBL implementation

Systemic Impediment Practical Institutional Impact
Evidence-Based Solution

Strategy

Curricular & Pace

Pressures

Teachers skip inquiry-based

exercises to ensure full coverage

of extensive standardized

curriculum lists before testing

dates.

• Shifting to integrated

thematic curriculum blocks

• Streamlining content down

to essential core concepts

High-Stakes

Assessment Formats

Standardized tests focus primarily

on content recall, incentivizing

teachers to rely on rote didactic

instruction over active learning.

• Integrating analytical,

portfolio-based assessments

• Allocating performance

weights to inquiry artifacts

Professional Capacity

Limitations

Instructors lack hands-on

experience with constructivist

scaffolding, leading to unguided

lessons that cause student

frustration.

• Long-term professional

coaching programs

• Providing validated,

scaffolded inquiry template

matrices

DISCUSSION

The synthesized evidence demonstrates that Inquiry-Based Learning serves as a powerful

mechanism to develop critical thinking, provided the instructional design accounts for

cognitive load boundaries. The data presented in Figure 2 shows that IBL produces

meaningful performance gains across all critical thinking sub-skills, with the most notable

improvements occurring in analysis and argument evaluation [13]. This outcome aligns with

constructivist theory: when students confront real-world dilemmas, they must look past

superficial features, evaluate conflicting evidence, and construct valid arguments. This active

engagement creates integrated, adaptable mental schemas that are far superior to the isolated

knowledge items generated by traditional, didactic learning methods.

However, the operational taxonomy detailed in Table 1 underscores that open inquiry is not a

generic solution suitable for all levels of instruction. The operational friction identified in

literature often stems from a mismatch between learner readiness and the level of inquiry

agency assigned [14]. Forcing novice learners to navigate open-ended inquiry without
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sufficient domain knowledge often triggers cognitive overload, exhausting working memory

on procedural confusion rather than critical analysis. Therefore, successful IBL programs

must use a scaffolded progression, starting with structured inquiry to build core skills, and

gradually transitioning to guided and open inquiry as students develop expertise.

To manage these factors and support sustainable curricular reform, this paper introduces a

Scaffolded Instructional Design Framework based on three pillars:

 Dynamic Scaffolding Matrices: Implementing structured learning templates, such as

graphic organizers and prompt matrices, that reduce working memory load during early

investigation phases and are gradually faded as expertise grows.

 Performance-Contingent Progressions: Structuring inquiry experiences so that

transitions from confirmation to open inquiry are based on objective measures of student

skill rather than arbitrary grade levels.

 Balanced, Process-Oriented Assessments: Combining content-recall tests with process-

oriented tools, such as research journals, reflective peer reviews, and portfolio

presentations, to capture critical reasoning development accurately.

CONCLUSION

Developing critical thinking skills through Inquiry-Based Learning is essential to equip

students for an increasingly complex, data-driven world. This systematic review demonstrates

that IBL interventions generate substantial, measurable gains in analytical, inferential, and

evaluative sub-skills compared to traditional lecture-based methods. However, the successful

implementation of inquiry models requires careful attention to cognitive load boundaries and

systemic institutional challenges. Moving forward requires educational leaders to look past

compliance-driven, content-heavy testing structures and invest in scaffolded curriculum

models and long-term professional development. By systematically balancing student

autonomy with structured pedagogical guidance, schools can create supportive learning

environments that cultivate deeply analytical, reflective, and independent thinkers.

LIMITATIONS AND FUTURE SCOPE

This systematic review has certain boundaries that should be noted. The analysis was

restricted to peer-reviewed articles indexed within major databases over a ten-year timeframe,

which may omit localized research or innovative pilot programs published in alternate

formats. Additionally, variations in how critical thinking is defined and measured across
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different educational contexts introduce a layer of complexity when comparing quantitative

results directly.

Future research should focus on conducting longitudinal studies to track how the critical

thinking skills developed through IBL carry over into higher education and professional

career paths. Special attention should also be dedicated to evaluating how generative artificial

intelligence tools can be utilized as automated scaffolding assistants within the inquiry cycle,

guiding research without undermining student problem-solving efforts. Finally, further

empirical investigation is needed to optimize IBL frameworks for high-stakes testing

environments, exploring curriculum design methods that balance content coverage

requirements with deep, inquiry-driven cognitive analysis.
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