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Abstract: This conceptual paper refines and expands the Geometry Pedagogical Improvement Cycle (GeoPIC), a framework 

designed to improve the teaching and learning of geometry. Rooted in the Van Hiele Theory of Geometric Thinking, GeoPIC 

was initially developed to integrate the strengths of both Conventional Van Hiele Phased Instruction and its technology-

enhanced variant while addressing their contextual limitations. Building on prior empirical findings, the paper deepens the 

framework’s theoretical foundations, clarifies its six instructional phases, and illustrates how it aligns with the principles of 

Competency-Based Curriculum (CBC). Additionally, it offers brief, practical classroom scenarios to illustrate the application 

of each phase. The refined framework provides a dynamic, adaptive, and learner-centered instructional approach that 

facilitates progression through Van Hiele levels while accommodating diverse classroom contexts. 
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1. Introduction 

Despite the structured nature of geometry curricula and the 

adoption of proven pedagogical models, such as the Van 

Hiele Theory of Geometric Reasoning, many learners 

continue to struggle with conceptual understanding in 

geometry, particularly in transformation geometry (Dahal 

et al., 2022; Malatjie & Machaba, 2019; Ndungo, 

Balimuttajjo, & Akugizibwe, 2025a; Ngwabe & Felix, 

2020). The Van Hiele model, which outlines a progression 

of five reasoning levels, has been widely applied to guide 

instructional strategies in this domain. However, while the 

theory provides a solid foundation, the practical 

implementation of its phases often faces challenges, 

especially in diverse classroom contexts.  

Conventional Van Hiele Phased Instruction (CVHPI) 

promotes procedural fluency through the use of structured, 

hands-on tools. In contrast, Technology-Enhanced Van 

Hiele Phased Instruction (TVHPI) leverages dynamic 

visualization via digital tools, such as GeoGebra. However, 

both approaches face context-specific limitations, 
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underscoring the need for an adaptive framework (Ndungo, 

2024; Ndungo et al., 2024). 

These pedagogical tensions, between traditional and 

digital, between structure and adaptability, highlight the 

need for a more integrative instructional model. One that 

not only honors the sequential logic of Van Hiele’s theory 

but also adapts to learners’ diverse needs, supports 

reflective teaching, and aligns with Competency-Based 

Curriculum (CBC) principles. Such a model must be 

empirically grounded to ensure relevance and effectiveness 

in real classroom environments. It is from this need that 

Ndungo and colleagues proposed the Geometry 

Pedagogical Improvement Cycle (GeoPIC). The 

development of this framework was rooted in a rigorous 

empirical study aimed at understanding how instructional 

strategies influence learners’ conceptual progression in 

transformation geometry (Ndungo, Balimuttajjo, & 

Akugizibwe, 2025b). 

Although the Geometry Pedagogical Improvement Cycle 

(GeoPIC) was proposed as a flexible framework for 

enhancing instruction in transformation geometry, its full 

potential lies in how it responds to the real-world 

complexities of classroom implementation. Specifically, 

GeoPIC was developed to navigate the instructional 

tensions that emerge when applying Van Hiele-based 

strategies in diverse school contexts, especially those 

characterized by disparities in technological access, 

teacher preparedness, and learner engagement. 

At its core, GeoPIC acknowledges that Technology-

Enhanced Van Hiele Phased Instruction (TVHPI) is not a 

standalone method but an enrichment of the Conventional 

Van Hiele Phased Instruction (CVHPI). TVHPI builds on 

CVHPI’s structured pedagogical phases by incorporating 

dynamic digital tools such as GeoGebra, thus enhancing 

visualization and interactivity. However, classroom 

evidence shows that the advantages of TVHPI are not 

evenly distributed (Mukamba & Makamure, 2020). In 

well-resourced urban settings, learners benefit from 

dynamic and explorative features. At the same time, in 

rural or low-tech environments, these enhancements can 

become constraints due to limited access, erratic power 

supply, or insufficient training (Ndungo, Balimuttajjo, & 

Akugizibwe, 2025a, 2025b). 

Moreover, learner characteristics further complicate 

instructional decisions. For instance, while some students 

thrive in tech-rich environments that promote autonomy 

and exploration, others, particularly those with low initial 

confidence or minimal prior exposure, respond better to 

hands-on, step-by-step guidance offered through CVHPI 

(Kay, 2006). This diversity necessitates a responsive, 

adaptive instructional model rather than a fixed approach. 

GeoPIC was therefore conceptualized not simply to merge 

TVHPI and CVHPI, but to provide a cyclical framework 

through which teachers can make informed, context-

sensitive decisions. It positions instructional strategy 

selection as part of a broader pedagogical process, one that 

begins with diagnosing learner needs, aligning 

expectations, responding to challenges, and continually 

refining the instructional approach. 

In Uganda’s CBC context, this flexibility is particularly 

crucial. The CBC mandates the integration of ICT, learner-

centered approaches, and formative assessment, yet it also 

operates within a landscape marked by infrastructural 

disparities (NCDC, 2020). GeoPIC offers a way to translate 

the CBC’s ambitions into practical, classroom-level 

decisions, supporting both conceptual rigor and 

instructional realism. 

Ultimately, the rationale for GeoPIC lies in its ability to 

adapt instruction to the varied and shifting conditions of 

real classrooms, ensuring that no learner is left behind due 

to rigid methodology or inaccessible tools. By guiding 

teachers through a process of planning, reflection, and 

adaptation, it facilitates more equitable and effective 

progression through the Van Hiele levels of geometric 

reasoning. 

The purpose of this paper is to elaborate, clarify, and extend 

the Geometry Pedagogical Improvement Cycle (GeoPIC), 

a research-derived instructional framework originally 

formulated from empirical findings comparing 

Conventional and Technology-Enhanced Van Hiele Phased 

Instruction. While GeoPIC was initially introduced as a 

theoretical model for adaptive geometry teaching, this 

paper provides a detailed explanation of its phases, 

illustrates its alignment with Competency-Based 

Curriculum (CBC) principles, and positions it as a flexible, 

learner-centered guide for improving conceptual 

understanding in transformation geometry across diverse 

instructional contexts. 

2. Literature Review 

The Geometry Pedagogical Improvement Cycle (GeoPIC) 

is grounded in a robust empirical study that explored how 

different instructional strategies influenced students’ 

experiences and understanding of transformation geometry 

(Ndungo, 2024; Ndungo et al., 2024; Ndungo, 

Balimuttajjo, & Akugizibwe, 2025a, 2025b; Ndungo, 

Nazziwa, et al., 2025). The study was conducted in 

Ugandan secondary schools and examined the 

effectiveness of two approaches: Conventional Van Hiele 

Phased Instruction (CVHPI) and its Technology-Enhanced 

counterpart (TVHPI), which incorporates tools like 

GeoGebra. Through a mixed-methods design involving 

pre-tests, post-tests, and in-depth interviews with learners, 

the study revealed that while TVHPI significantly 
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improved learners’ attitudes and engagement, particularly 

in urban settings, it also posed challenges related to 

infrastructure and dropout sensitivity. Conversely, CVHPI 

demonstrated stability and consistency, especially in low-

resource contexts, but sometimes lacked the interactive 

richness needed to foster deeper conceptual understanding 

(Ndungo, Balimuttajjo, & Akugizibwe, 2025b; Ndungo, 

Balimuttajjo, Akugizibwe, et al., 2025; Ndungo, 

Balimuttajjo, & Akugizibwe, 2025c) 

These findings highlighted the need for a more flexible and 

adaptive instructional model, one that can integrate the 

strengths of both CVHPI and TVHPI while responding to 

contextual challenges, such as learner diversity, resource 

availability, and curriculum demands. In response to this 

need, the GeoPIC framework was proposed as a cyclical, 

research-informed model to guide geometry instruction.  

At the core of the GeoPIC framework lies the Van Hiele 

Theory, which outlines five hierarchical levels of 

geometric reasoning: (1) Visualization, (2) Analysis, (3) 

Informal Deduction, (4) Deduction, and (5) Rigor. 

According to the theory, learners must master one level 

before making meaningful progress to the next, and this 

advancement is not age-dependent but rather instructional-

method-dependent (Crowley, 1987; Fuys et al., 1988; 

Usiskin, 1982; Van Hiele, 1957; Vojkuvkova, 2012). 

The comparative study that gave rise to the GeoPIC 

framework demonstrated how both CVHPI (Conventional 

Van Hiele Phased Instruction) and TVHPI (Technology-

Enhanced VHPI using GeoGebra) were aligned with this 

model. However, CVHPI often emphasized hands-on tools 

and procedural guidance, which helped many low-

achieving learners remain grounded in their cognitive 

development. In contrast, TVHPI’s use of dynamic 

visualizations enabled faster conceptual shifts in learners 

already operating at higher Van Hiele levels. However, it 

posed risks of cognitive overload or shallow engagement 

when learners “moved shapes” without reasoning through 

the transformations. 

GeoPIC acknowledges these instructional trade-offs. It 

structures learning experiences into cyclical phases that 

facilitate not only level progression but also support re-

entry into earlier stages if misconceptions are identified, 

thus aligning deeply with the non-linear but hierarchical 

nature of Van Hiele's framework. 

Informed by the work of Piaget and Vygotsky, 

constructivist learning theory emphasizes that learners 

build understanding through active engagement, 

exploration, and reflection, rather than passively receiving 

facts (Alanazi, 2016; Allen, 2022; Banihashem et al., 2022; 

Gatt & Vela, 2003; Mcleod, 2023; Narayan et al., 2013; 

Tobias, 2010; Yilmaz, 2008). GeoPIC operationalizes this 

by integrating self-explanation, diagnostic assessment, and 

guided practice within each instructional phase. 

During the fieldwork underpinning GeoPIC, students 

exposed to TVHPI described how exploring 

transformations through GeoGebra helped them “see what 

the shapes were doing” and “test what happens if I rotate 

more.” However, others noted they only understood the 

underlying principles after drawing the same 

transformation manually. This aligns with constructivist 

tenets, which hold that manipulation alone is insufficient 

unless paired with reflection and articulation. By cycling 

between interactive experiences and reflection, GeoPIC 

fosters metacognitive development, enabling students to 

monitor and regulate their learning, a key constructivist 

goal (Narayan et al., 2013). 

Another key theoretical underpinning of GeoPIC is 

Differentiated Instruction, which asserts that effective 

teaching must account for learners’ varying readiness 

levels, interests, and learning profiles (Lavania & Nor, 

2020). The original study revealed stark contrasts between 

learners in urban versus rural settings. Urban students, 

familiar with digital tools, showed enthusiasm for 

GeoGebra-based tasks. In contrast, rural students often 

expressed a preference for traditional hands-on tasks that 

used rulers, mirrors, and graph paper. 

GeoPIC addresses this by not prescribing a single mode of 

instruction but offering an adaptive structure. Teachers are 

encouraged to assess the instructional context and learner 

characteristics to determine whether to begin with CVHPI, 

TVHPI, or a hybrid approach. This responsiveness ensures 

inclusivity and effectiveness across diverse classrooms, 

particularly in contexts such as Uganda’s CBC rollout, 

where learner variability is substantial. 

GeoPIC’s cyclical nature draws inspiration from the Plan-

Do-Check-Act (PDCA) model, originally conceptualized 

by Walter A. Shewhart and later popularized by W. 

Edwards Deming for process improvement, which is 

increasingly applied in education (Pratik & Vivek, 2017). 

Each phase of GeoPIC represents an actionable stage: 

instructional planning and adoption (Plan), learner 

engagement and teaching (Do), diagnosis and reflection 

(Check), and strategy refinement (Act). Rather than 

viewing instruction as a linear sequence of lessons, 

GeoPIC frames it as an iterative loop where feedback 

informs constant recalibration. 

This principle was mirrored in classrooms, where teachers, 

after observing persistent learner difficulties with concepts 

such as inverse transformations or angle measurement, 

paused the instructional sequence, revisited earlier phases 

with scaffolded tasks, and reinforced learning through both 

manual and digital tools. In doing so, they reinforced the 

idea that teaching must be responsive, not rigid.  
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3. Methodology 

While this paper is conceptual, it draws from prior 

empirical research aimed at evaluating the effectiveness of 

two instructional strategies: Conventional Van Hiele 

Phased Instruction (CVHPI) and its Technology-Enhanced 

variant (TVHPI). The study was grounded in the Van Hiele 

Theory of Geometric Reasoning. The study involved 483 

students from six secondary schools in Uganda, stratified 

by gender, academic achievement level, and school 

location (urban or rural). 

The intervention design implemented both instructional 

strategies across different groups, with TVHPI utilizing 

digital tools, primarily GeoGebra, and CVHPI relying on 

physical teaching aids, such as graph paper and tracing 

materials. Data collection included pre- and post-tests, 

classroom observations, and semi-structured interviews. 

The qualitative component focused on learners’ 

experiences, their perceived instructional effectiveness, 

and the challenges they encountered. Thematic analysis 

revealed a pattern of phased learning experiences that 

guided learners from visual recognition to abstract 

reasoning, closely aligned with the Van Hiele levels of 

understanding. 

These findings led to the formulation of the GeoPIC 

framework, which integrates practical features of both 

instructional strategies into a dynamic cycle designed to 

support conceptual progression, metacognitive reflection, 

and continuous instructional improvement. The original 

version of GeoPIC was proposed to explain how adaptive, 

feedback-driven instruction can better support geometry 

learning within the Competency-Based Curriculum (CBC) 

context in Uganda. 

This paper builds upon the original empirical study by 

offering a conceptual expansion and clarification of the 

GeoPIC framework. It aims to articulate the theoretical and 

instructional rationale behind the model, present its phases 

in detail, and illustrate its application in modern classroom 

contexts. This transformation from research output to a 

conceptual framework required a systematic synthesis of 

prior data, literature, and reflective analysis. 

For this conceptual paper, the author revisited the findings 

of the original study, identifying the pedagogical logic 

behind each phase of the GeoPIC cycle. This was followed 

by an extensive narrative literature review that brought 

together constructs from the Van Hiele Theory, 

constructivist learning models, reflective teaching 

practices, and differentiated instruction. 

Next, each phase of the cycle was elaborated using 

illustrative examples, educational rationale, and 

connections to the original data. To enhance clarity, a new 

visual representation of the framework was created to 

reflect the iterative and cyclical nature of GeoPIC. The 

revised visual and narrative model captures both the 

teacher's and learner's roles within each phase, offering a 

practical guide for implementation and further research. 

In this way, the current work was developed through a 

combination of empirical grounding, theoretical 

refinement, and pedagogical translation. It does not report 

new field data, but instead interprets and builds upon 

existing research to offer a more precise and richer 

conceptual understanding of the framework. The outcome 

is a scholarly and practice-oriented model that is both 

responsive to classroom realities and grounded in 

educational theories. 

4. Results and Discussion 

The core outcome of this paper is the systematic 

clarification and elaboration of the Geometry Pedagogical 

Improvement Cycle (GeoPIC). This framework integrates 

empirical evidence, theoretical constructs, and pedagogical 

insights into a coherent instructional model for teaching 

transformation geometry. 

The original study that inspired GeoPIC revealed that 

learners benefit most when instruction is adaptive, phased, 

and responsive to their conceptual readiness. While CVHPI 

ensured a structured path for progression through the Van 

Hiele levels, TVHPI enriched learners’ engagement 

through visual and interactive experiences using 

GeoGebra. However, limitations in both approaches, such 

as dropout sensitivity in TVHPI and resource constraints in 

CVHPI, indicated the need for a hybrid, flexible, and 

teacher-guided framework (Ndungo, Balimuttajjo, & 

Akugizibwe, 2025b). This paper extends empirical insight 

by unpacking the six distinct phases of the GeoPIC 

framework. 

The GeoPIC framework is structured around six 

interrelated phases that form a continuous cycle of 

instructional planning, implementation, and reflection. 

Each phase is intentionally designed to support learners’ 

progression through the Van Hiele levels of geometric 

reasoning while remaining adaptable to different classroom 

environments, learner profiles, and curricular expectations. 

Figure 1 illustrates the six phases of the framework, 

followed by a detailed explanation for each phase.
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Figure 1: Showing the phases of the Geometry Pedagogical Improvement Cycle (GeoPIC-Framework) 

1. Adopt: Selecting the Instructional Strategy 

This phase focuses on instructional decision-making. The 

teacher determines whether to apply Conventional Van 

Hiele Phased Instruction (CVHPI), which emphasizes 

hands-on activities using tools like graph paper, mirrors, 

and rulers, or to adopt Technology-Enhanced Van Hiele 

Phased Instruction (TVHPI), which integrates digital 

platforms such as GeoGebra for dynamic visualization. 

The selection is informed by learners’ prior experiences, 

resource availability, and the complexity of the 

transformation geometry concepts to be addressed. While 

not part of the Van Hiele phases themselves, this strategic 

adoption ensures that instruction begins from an informed 

and purposeful foundation. 

2. Align: Setting Learning Expectations 

Once the strategy is selected, the teacher communicates 

clear learning goals and assessment criteria. This phase 

aligns with the ‘Information’ phase of Van Hiele, where 

learners are introduced to the topic and begin forming 

connections (Vojkuvkova, 2012). The GeoPIC framework 

emphasizes transparency and learner ownership at this 

stage. Students are not only informed about what they will 

learn, but also how they will engage with the material and 

how their understanding will be evaluated. In TVHPI 

contexts, this might include introducing students to the 

GeoGebra interface and setting up expectations for 

independent exploration. 

3. Diagnose: Identifying Challenges and Entry Points 

Here, teachers conduct diagnostic assessments through 

observation, formative pre-tests, and discussions to 

identify learners' misconceptions and determine their 

current Van Hiele level. This stage builds upon the Van 

Hiele model by explicitly acknowledging that learners 

enter instruction at different stages of reasoning. Rather 

than assuming uniform readiness, GeoPIC equips teachers 

to tailor content and support based on real-time 

understanding of learners' needs. In doing so, it reinforces 

the Directed Orientation phase by shaping the experiential 

activities to match learner readiness (Crowley, 1987; Larbi, 

2021; Naufal et al., 2021). 

4. Reflect: Encouraging Metacognitive Engagement 

In this phase, learners engage in self-reflection, peer 

discussions, and explanation of thought processes, often 

through journaling, guided questions, or debriefing 

sessions after a GeoGebra activity. Teachers also reflect on 

instructional choices and student responses, identifying 

what worked and what needs revision. This mirrors and 

enriches the Explication phase in Van Hiele’s model by 

fostering metacognition and reinforcing the use of 

geometric language, both of which are crucial for 

developing deductive reasoning (Moru et al., 2021; 

Vojkuvkova, 2012). 

5. Consolidate: Reinforcing Learning through Practice 
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This phase corresponds to the Free Orientation and 

Integration phases of Van Hiele, during which learners 

begin to solve more complex tasks and consolidate their 

understanding of the material. Under GeoPIC, 

consolidation is structured through varied application 

tasks, paper-based constructions, digital manipulations, 

real-life modeling, and assessments. This stage is crucial 

for learners to apply transformations across various 

contexts and to demonstrate a transition from procedural 

execution to conceptual understanding (Eisenhart et al., 

1993; Mills, 2016; Ndungo, Balimuttajjo, & Akugizibwe, 

2025a). 

6. Adjust: Refining the Strategy Based on Feedback 

Teachers continue improving instruction even after 

consolidation. In this final phase, teachers analyze learning 

outcomes and adjust strategies for subsequent cycles. This 

stage is not explicitly addressed in Van Hiele’s original 

model but is vital in today’s competency-based and 

differentiated instruction contexts. Adjustments may 

involve re-grouping learners, revisiting challenging 

concepts, or integrating new digital tools. It parallels the 

continuous improvement loop found in professional 

development models such as Plan-Do-Check-Act (Pratik & 

Vivek, 2017). 

Classroom Implementation of the GeoPIC Framework 

In a typical geometry classroom, the teacher aims to 

introduce the concept of reflection across the y-axis. 

Intending to enable learners to determine the image of a 

shape after reflection, the teacher begins with the adopt 

phase, where a decision is made between using 

conventional instructional methods and enhancing them 

with technology. Considering the learners' context, the 

teacher adopts a blended approach that combines 

traditional tools, such as graph paper and mirrors, with 

digital platforms like GeoGebra, making the learning 

process both tangible and dynamic. 

Next, the align phase is initiated as the teacher 

communicates the expected learning outcomes. Learners 

should be able to draw a shape, reflect it across the y-axis, 

and accurately label the new coordinates. By making these 

expectations explicit, learners are mentally prepared and 

guided towards specific competencies. 

As the lesson unfolds, the diagnosis phase becomes 

essential. The teacher assigns a simple task: reflect a 

triangle across the y-axis. While monitoring student work, 

it becomes clear that some students confuse the y-axis with 

the x-axis. This insight enables the teacher to identify 

learning gaps and provide targeted support where needed. 

In this phase, understanding the learners' entry points helps 

refine the instructional path. 

The class then moves into the reflection phase, where 

learners are encouraged to reflect on their understanding. 

Students are asked to explain the reasoning behind their 

reflections and how they know their results are correct. 

Whether using a mirror or testing their answers in 

GeoGebra, this moment promotes metacognitive 

engagement, allowing learners to internalize the concept 

more deeply. 

With clarity starting to emerge, the consolidation phase 

follows. Learners are given more examples to practice 

reflecting on different shapes and to compare solutions 

with peers. This repeated engagement reinforces learning, 

solidifies understanding, and builds learner confidence. 

Finally, the teacher enters the adjustment phase by 

reviewing students’ work and reflecting on the overall 

effectiveness of the lesson. Observing that many learners 

struggle with shapes located far from the axis, the teacher 

decides to incorporate more real-life scenarios and 

scaffolds in future lessons. This adjustment ensures that 

future instruction is informed by evidence from classroom 

practice. 

Through this smooth and thoughtful cycle, the Geometry 

Pedagogical Improvement Cycle (GeoPIC) empowers both 

the teacher and learners. It offers a practical and adaptable 

framework that supports progression through the Van Hiele 

levels, while addressing the real challenges and 

opportunities present in diverse classroom settings. 

Understanding the distinct responsibilities and 

expectations placed upon both the teacher and the learner 

is crucial for effectively implementing the GeoPIC 

framework. Each of the six phases in the Geometry 

Pedagogical Improvement Cycle (GeoPIC) represents a 

strategic step that requires active participation and 

thoughtful engagement from both parties. The teacher 

serves not merely as a facilitator of content but as a 

responsive guide who adapts strategies based on learner 

feedback. In contrast, the learner is expected to transition 

from a passive reception of knowledge to an active 

construction of knowledge. These evolving roles reflect the 

dynamic and cyclical nature of the framework, where 

teaching and learning are continuously refined. Table 1 

below summarizes the defining characteristics of each 

phase and highlights the corresponding roles played by the 

teacher and the learner, offering a practical lens through 

which the phases can be interpreted and applied in real 

classroom settings. 
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Table 1: Phase characteristics and roles of the teacher and the learner in the GeoPIC Framework 

Phase Characteristics Teacher’s Role Learner’s Role 

1. Adopt  Selects appropriate 

instructional tools (CVHPI or 

TVHPI) based on learner 

needs and context. 

Analyze learner profiles and 

choose between traditional 

and technology-enhanced 

strategies. 

Get ready to use learning 

tools like graph paper and 

GeoGebra. 

2. Align Clarifies learning goals, 

processes, and assessment 

methods. 

Communicate objectives, set 

a pacing strategy, and design 

an engagement path. 

Understand learning 

trajectory, expectations, and 

how success will be 

measured. 

3. Diagnose Identifies learners’ 

misconceptions, entry points, 

and readiness levels. 

Use pre-tests, discussions, 

and observations to detect 

gaps and strengths. 

Participate actively, express 

understanding, and discuss 

difficulties. 

4. Reflect Encourages self-reflection and 

teacher analysis of 

instructional effectiveness. 

Facilitate metacognitive 

prompts and adapt teaching 

strategies in response to 

feedback. 

Reflect on learning 

experiences, assess one's 

thinking, and articulate 

reasoning. 

5. Consolidate Provides structured practice 

through real-world tasks and 

dynamic exploration. 

Design applied tasks using 

manipulatives or digital 

tools; offer timely feedback. 

Apply concepts in various 

contexts, test conjectures, 

and seek a deeper 

understanding. 

6. Adjust Continuously revises 

instructions to match learner 

progress and feedback. 

Modify pace, tools, and 

methods in response to 

evolving learner needs and 

feedback to ensure optimal 

learning outcomes. 

Adapt to new strategies, 

consolidate knowledge, and 

continually refine your 

approach to improve. 

By detailing each of these phases, the paper demonstrates 

how GeoPIC moves beyond a linear application of Van 

Hiele’s phases into a reflective, recursive model. This 

cyclical nature ensures that instruction remains responsive 

and data-informed, meeting learners at their level of 

readiness and supporting continuous improvement. 

Furthermore, this framework is highly compatible with 

Competency-Based Curriculum (CBC) principles, which 

emphasize learner agency, skill acquisition, and 

contextualized knowledge. GeoPIC aligns with these goals 

by ensuring instruction is not only conceptually sequenced 

but also inclusive, differentiated, and driven by classroom 

realities. The revised visual diagram also enhances 

usability, helping teachers and researchers alike to 

conceptualize instructional flow, learner progression, and 

opportunities for feedback and recalibration. 

In summary, the elaborated GeoPIC model serves not only 

as a product of research but also as a tool for ongoing 

instructional innovation, encouraging educators to balance 

structured guidance with adaptive facilitation. It bridges 

theory and practice, offering a roadmap for meaningful 

progression in geometric reasoning. 

5. Conclusion, Recommendations, and 

Limitations of the Framework 

5.1 Conclusion  

This paper aims to clarify, elaborate, and present the 

Geometry Pedagogical Improvement Cycle (GeoPIC) in a 

structured manner, a framework grounded in the Van Hiele 

Theory of Geometric Thinking and developed through the 

reflective interpretation of empirical data. By 

systematically detailing its six recursive phases, the paper 

demonstrates how GeoPIC addresses the instructional gaps 

inherent in both Conventional Van Hiele Phased 

Instruction (CVHPI) and its technology-enhanced variant 

(TVHPI). 

The resulting framework supports a holistic, learner-

centered approach to transformation geometry by 

integrating expectations alignment, diagnostic teaching, 

metacognitive reflection, application-based learning, and 

iterative instructional adjustment. Moreover, its design 

resonates with the demands of Competency-Based 

Curriculum (CBC) implementation, making it a timely and 

relevant model for contemporary mathematics education in 

Uganda and similar contexts. 



515 
 

5.2 Recommendations 

Recommendations for Educational Practice 

Educators should adopt the GeoPIC framework as a 

planning and reflection tool in teaching geometry. Teachers 

should move beyond a procedural emphasis to a cycle of 

diagnostic, reflective, and application-based instruction 

that ensures learners make meaningful progress through 

Van Hiele levels. 

Recommendations for Policy 

Curriculum developers and education policymakers should 

consider integrating the principles of GeoPIC into national 

mathematics teacher training programs, CBC instructional 

guides, and in-service professional development. This 

would strengthen teachers' capacity to deliver 

differentiated and theory-driven geometry instruction. 

Recommendations for Research 

Further research should explore the effectiveness and 

adaptability of the GeoPIC framework using rigorous 

designs such as cluster-randomized trials and design-based 

implementation research. Cross-country comparative 

studies are also recommended to assess its applicability 

across different educational contexts. 

5.3 Limitations of the Framework  

The GeoPIC framework is highly valuable for enhancing 

geometry teaching, but its effective implementation 

requires adequate resources, teacher training, and sufficient 

instructional time. In contexts with limited resources or 

exam-driven curricula, full adoption can be challenging, 

and ongoing support is essential to maximize its impact. 
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