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Abstract: This paper presents the Learning Capability Index (LCI), a proprietary framework developed at the Master
Research and Development Institute (MRDI) to quantify, measure and understand the enhancements in learner cognitive
performance in real time. Conventional educational assessments measure memory recall through static examinations,
failing to capture the dynamic, behavioural dimensions of learning capability. LCI addresses this gap by introducing a
six-parameter weighted scoring engine that evaluates Accuracy, Time Efficiency, Engagement Level, Consistency,
Forgetfulness Factor, and Self-Confidence Index. The normalized output score (0 to 100) measured by individually
inspecting and understanding through working procedures and methods and approach of students while working
practically, adaptation while facing difficulties in tasks assigned, and sharp mind to pivot application procedures
comprised within the task assigned. Validated the framework in Prototype Skill Program conducted by MRDI LLP in
automotive engineering training environments, LCI presents a scalable, institutionally deployable alternative to
traditional assessment systems. This article describes the conceptual foundation, framework architecture, parameter
derivations of logic, implementation methodology, pivoting methodologies and strategic positioning of LCI as national
human capability measurement infrastructure.
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I. INTRODUCTION

The measurement of human learning capability has historically dependent on standardized tests, written
examinations, and theoretical marksheet measurements. While these tools effectively measure memory, they
fundamentally lose some grip in capturing how a learner processes information provided, how the learner
adapts under pressure and difficulty, and how he/she evolves over time. The gap between what a student
understands, knows and how effectively they can apply, recall, and build on that knowledge in real-world
scenarios which represents a critical blind spot in conventional education systems.

The Learning Capability Index (LCI) was conceived to address this blind spot. Originating in during
automotive training sessions in Prototype Skill Program conducted at Master Research and Development
Institute LLP, the LCI concept was first applied manually by observing learner behaviour across six
dimensions. The framework was subsequently built to evaluate the framework and understand the scope of
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understanding of learners at MRDI, where it serves as the core evaluation for real-time learner profiling and
adaptive content delivery.

This paper presents the architecture, logic, and implications of LCI as a measurable, scalable, and
institutionally applicable framework for human capability assessment. The contribution of this work is

threefold: a novel weighted behavioural scoring formula, an Adaptive Pivoting mechanism when faced with
difficulties, which is tied to learner scores, and a manual observation protocol that enables LCI applicability
to manually measure in practical skill environments.

I1. BACKGROUND AND MOTIVATION

2.1 Limitations of Traditional Assessment

Traditional educational assessment systems, including standardized examinations and grade-based
evaluations, which share a common structural limitation: they reward memory over capability. A student who
can recall the steps of a process during an exam may be unable to execute, adapt, or troubleshoot the same
process in a real environment. This creates a persistent performance gap between measured knowledge and
applied competence.

Furthermore, static assessments fail to capture the trajectory of a learner. Two students may score identically
on a test while one is rapidly improving and the other is declining. Static snapshots cannot distinguish
capability growth from capability stagnation.

2.2 The Case for Behavioural Measurement

Behavioural learning science, cognitive theory during problems, and spaced repetition to complete tasks,
enables the research to collectively point towards a more dynamic model of capability measurement. A
learner's true capability is observable not in a single evaluation but in the pattern of their responses, the speed
of their adaptation, the depth of their engagement, and the stability of their performance over time through
confidence and clarity.

LCI draws from these principles to construct a multi-dimensional behavioural index that captures capability
as a living, evolving metric rather than a static score.

2.3 Origins at Master Research and Development Institute

The LCI framework was first conceptualized and manually applied during instructor-led technical training
sessions at Master Research and Development Institute. Instructor observed that trainees with identical written
test scores demonstrated vastly different levels of practical capability, self-correction behaviour, and
engagement depth. This observation led to the development of a structured observation grid that later became
the foundation for the LCI evaluation.

III. THE LCI FRAMEWORK: CONCEPTUAL ARCHITECTURE

3.1 Design Philosophy

LCl is built on three foundational principles:
» Capability is observed through behaviour, not recalled through answers.
* Errors are learning indicators, not failure events.
* A learner's capability is not fixed; it evolves with behaviour and curiosity.
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These principles distinguish LCI from conventional assessment systems. The framework is non-evaluative in
the traditional sense; it does not grade or rank students against each other. Instead, it produces a capability
trajectory that informs instruction, clarity routing, and learner support.

3.2 Six Behavioural Parameters

The LCI framework evaluates six behavioural parameters, each measured to a 1 to 3 scale:

Parameter Description Computation
Learning Measures correctness and timely 1 = Time Consumption
approach with conceptual 2 = Improving with Guidance

alignment when planning failed 3 = Finding and Correcting Issues

Adaptability Tracks the process of stopping 1 = Repeating despite Failure

failures by own-self or on 2 = Adjusts after failure

informing 3 = Redesigning Approach on Failure
Application Following Steps or Finding 1 = Waiting for Instruction

Methods for new approach 2 = Cautiously applying knowledge

3 = Creatively using understanding to solve constraints

Curiosity / What Question changes 1 = Doesn’t questions much
Questioning Understanding, exploring Cause- 2 = Questions when stuck

Effect relationship? 3 = Explores relationships of cause-effect
Precision / Which Small Mistake makes 1 = Overlooks data
Attention to impact on planning 2 = Improves accuracy after mistakes
Details 3 = Precision during execution

System thinking ~ Which Details changes the entire = 1 = Focus on individual data

planning 2 = Understanding relativity on explanation
3 = Finding system wide impacts of change.
4 )
Learning Emerging : 0-40

Developing : 40-70
Consistent : 70-100

System Thinking Adaptability

Precision, Attention

Curiosity, Questioning et LCI

2126-0422-0915 I International Journal of Technology & Emerging Research (IJTER) | www.ijter.org | 3




Volume 02 - Issue 04 (April 2026)

DOI: 10.64823/ijter.2604028

ISSN: 3068-109X

|

TN

Practical session begins j

i

Instructor observes learner
across six behavioural dimensions

Learning
Correctness + approach

!

|

Adaptability
Stops failure by self

Curiosity
Explores cause-effect

Precision
Attention to detail

Each parameter scored 1 (low) to 3 (high)

Application
Follows or finds method

System thinking
Sees wide-impact changes

Raw score computed

6 params x max 30 pts = cumulative 100

|

Stability control applied

Rolling avg: last 5 (accuracy), last 10 (consistency)

l

Normalized LCl score
Output: 0.00 to 1.00

l

o

Tier classification j

IV. THE LCI FORMULA AND FRAMEWORK

4.1 Assessment Principles

* Capability is observed through action, not answers.

* Errors are treated as learning indicators.

)

* The framework is non-evaluative and intended for academic observation only.

4.2 Scoring and Interpretation

Each student is assessed across six parameters for a cumulative maximum score of 100, where each
parameter with maximum score 30 having the score of 10 at initiation. The score reflects observed learning

behaviour during the session and is used for measuring dedicated approach towards tasks.

4.3 Stability Control

To prevent score inaccuracy (every single approach to solve the difficulties are measured), the LCI evaluation
employs rolling average of scores across the last 5 assessments for Accuracy and the last 10 assessments for
Consistency. This ensures the score measures a learner's sustained behavioural pattern rather than momentary
fluctuations of approach towards practical skills.
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V. LEARNER PROFILING AND TIER CLASSIFICATION

5.1 LCI Score Tiers

The composite LCI score is mapped to three capability tiers that drive downstream decisions during sessions:

Tier LCI Range Characteristics

Low (Emerging) 0.00 - 0.40 Requires foundational reinforcement,
simplistic explanations, high relativity with
the concepts.

Medium (Developing)  0.40 - 0.70 Developing conceptual grasp, benefiting
from hybrid guidance.
High (Consistent) 0.70 - 1.00 Demonstrates consistent-level of

engagement, capable of independent
problem-solving.

5.2 Dynamic Tier Transitions

LClI scores are recalculated continuously with each learner interaction. Tier transitions occur when a learner's
rolling average crosses a scoring boundary. This ensures that instructional difficulty, and context
personalization always reflect the learner's current capability state rather than an initial classification that may
become outdated.

5.3 Reflection Protocol

At the conclusion of each practical session, students are asked a mandatory reflection question: "Where did
your plans fail and why?" This structured reflection serves dual purposes: it reinforces awareness within the
learner’s brain and provides the instructor with qualitative data on depth of understanding and engineering
thinking beyond what quantitative observation alone can capture.

Session start

I

p
Task assigned to learner
Hands-on practical engineering task

|

p
Live behavioural observation
6 parameters scored 1-3 in real time

~

~

\\
Difficulty hitz >
Yes \ ////// No

N
Adaptive pivot Continues task
Instructor routes

by current tier per interaction

Task complete W

. J

|

Reflection protocol
“Where did your plans fail and why?"

Score updated

e N

Reflection Profile doc
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5.4 LCI Reflection Profile

The LCI Reflection Profile is a structured documentation form completed by both instructors and students at
the end of each session. The student-facing section captures: what was learned, key concepts understood, tools
and processes practiced, confidence self-rating across skills and tool handling, what was enjoyed, what was
found difficult, and what the student wants to explore further. This data forms the qualitative complement to
the quantitative LCI scoring, creating a complete capability picture.

5.5 Validation Environments

LCI has been validated in primary environments. The environments which were the automotive technical
training program at Master Research and Development Institute, where the manual LCI observation protocol
was applied to trainees across hands-on skill sessions. The framework successfully differentiated learners of
nominally equivalent theoretical knowledge based on behavioural capability indicators.

VI. STRATEGIC IMPLICATIONS AND POSITIONING

6.1 LCI as National Capability Infrastructure

The LCI framework is conceptualised to transcend its origins as an EdTech assessment tool after manual
practicing. Its architecture is sufficiently generic to be applicable across any domain where human capability
development can be observed behaviourally, including automotive skill training, manufacturing quality
control, professional certification, corporate onboarding, and government skill development programs under
national initiatives such as Skill India.

Positioned at the intersection of behavioural science, adaptive, and institutional deployment, LCI has the
potential to function as a national human capability measurement standard, providing employers, institutions,
and policymakers with a reliable, real-time index of workforce readiness that no existing assessment
framework currently offers.

6.2 IP and Novelty
The LCI engine represents a novel contribution to the field of adaptive learning methodology on several
dimensions:
» Multi-dimensional behavioural profiling that captures six independent capability signals
simultaneously.
* Real-time switching of approach governed by a behavioural index.
» The Forgetfulness Factor as a negative scoring metric that explicitly penalizes knowledge decay and
triggers proactively reinforcing knowledge and approach.
* Dual-format applicability across offline (manual observation protocol) environments and to be
practiced in various online digital platforms.
 Institutional-grade analytics providing cohort-level capability intelligence, not just individual student
scores.

6.3 Accelerator and Partnership Potential

LCI's unique positioning makes it suitable for deep-tech accelerator programs focused on Al, education
technology, and workforce development as per its constraints due to individual student approach while
evaluating. The framework's adaptability to multiple sectors, combined with its formal documentation and
validation track record, supports partnership and licensing conversations with automotive OEMs, engineering
colleges, and national skill development bodies.

VII. LIMITATIONS AND FUTURE DIRECTIONS

7.1 Current Limitations
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The LCI framework in its current form has several acknowledged limitations. The weighting coefficients in
the LCI formula were determined through evaluating judgments and various observations rather than large-
scale statistical validation. Future iterations should include thorough analysis across diverse learner cohorts to
refine and validate the weights and enabling automated approaches towards wide range of students for quick
evaluation. Additionally, the Engagement Level parameter relies on signals like task completion duration,
interaction frequency, curiosity/questioning abilities that may not uniformly represent genuine intellectual
engagement across all learner demographics and learning contexts.

7.2 Future Research Directions

The following directions represent priority areas for future development of the LCI framework:

» Large-scale validation approach of the weighing formula across diverse educational institutions and
demographic groups through automated approach using Al enabled systems.

+ Integration of physiological engagement signals (eye-tracking, response consistency patterns, and
confusion) for higher and accurate behavioural measurement.

» Longitudinal studies tracking LCI trajectories against real-world career performance outcomes in
engineering and vocational streams.

» Extension of the manual LCI protocol to automated team-based learning environments to capture
collaborative capability dimensions.

* Development of an LCI-based employer hiring methodologies that allows organizations to assess
candidate capability profiles rather than relying exclusively on academic credentials.

VIII. CONCLUSION

The Learning Capability Index represents a fundamental rethinking of how human learning capability is
measured and acted upon. By replacing static, memory-based assessment with dynamic, behavioural profiling,
LClI creates a capability measurement system that is simultaneously more practical, more actionable, and more
human approach. The framework recognizes that capability is not fixed; it evolves with behaviour, confidence
and curiosity, to which a measurement system must evolve.

Through its usage, LCI enables educational institutions and training organizations to deliver genuinely
personalized learning at scale, driven not by demographic assumptions or curriculum schedules, but by each
learner's real-time behavioural capability state. The potential for LCI to serve as a standardized human
capability measurement infrastructure across India's education and vocational training ecosystem represents
both a significant research opportunity and a meaningful contribution to national skill development.
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