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MathPro is a K–12 mathematics learning platform designed to deliver targeted instruction
through short, daily learning sessions supported by adaptive assessment. 

The platform operates in a fully asynchronous adaptive learning environment, requiring the
system, rather than a live instructor, to diagnose learning needs, guide progression, monitor
engagement patterns, and ensure mastery through continuous assessment and learner data
analysis.

This project focused on designing a standards-aligned assessment system that functions as the
core instructional engine of the product, rather than a supplementary evaluation layer.

The system was intentionally designed to address both instructional effectiveness and business
scalability, with the following goals:

Accurately diagnose learner needs in real time
Drive immediate instructional decisions without teacher intervention
Support differentiated learning at scale
Maintain high engagement in a low-friction environment
Generate reliable data to inform ongoing product and content decisions

Because MathPro operates without live instructor support, the platform must continuously
interpret learner performance, engagement behavior, and assessment data in real time.
Instructional decisions including progression, remediation, pacing, reinforcement, and adaptive
pathway placement, must therefore be driven through reliable assessment architecture and
actionable learner analytics rather than human intervention alone.

As a result, assessment design within MathPro functions not only as a measurement system,
but also as the operational infrastructure guiding personalization, learner retention,
instructional accuracy, and long-term product scalability.

Key Design Principle: 

In an asynchronous product, assessment is not only a feature, but also the mechanism
through which the product guides both learners and the product toward improvement.
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PROJECT OVERVIEW
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INSTRUCTION & ASSESSMENT SYSTEM
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INSTRUCTIONAL DESIGN

CHALLENGE

In traditional instructional environments, educators interpret student
performance and adjust instruction accordingly. In MathPro’s model,
this responsibility must be fully systematized.

This creates a fundamental constraint:
The system must make correct instructional decisions at scale,
without human interpretation.

At the same time, the system must resolve a critical product-level
tension:

Under-assessment leads to undetected learning gaps and overall
reduced efficacy
Over-assessment leads to disengagement, thus reduced retention

From a business perspective, both failure modes are costly:
Poor learning outcomes reduce product credibility
Poor engagement reduces retention and long-term revenue

The design challenge, therefore, was to develop a system that
balances:

Instructional precision
User engagement
Operational scalability
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ASSESSMENT DESIGN CONSIDERATIONS

In adaptive digital learning environments, assessment frequency directly influences both instructional
accuracy and learner experience. Under-assessment limits the system’s ability to identify
misconceptions, personalize instruction, and measure mastery reliably. Over-assessment, however, can
increase learner fatigue, reduce engagement, interrupt instructional flow, and contribute to higher
drop-off rates.

The instructional design challenge within MathPro was therefore to develop an assessment
architecture that generated actionable learner data while minimizing unnecessary cognitive load and
maintaining long-term learner engagement throughout the adaptive learning experience.



ROLE 
& 

SCOPE
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Strategic Design Considerations

Balance assessment frequency with learner engagement and cognitive load to reduce unnecessary friction
throughout the learning experience.
Design assessment systems capable of generating actionable learner analytics to support instructional, product,
and content improvement decisions.
Ensure adaptive pathway decisions remain instructionally valid while maintaining scalability within a fully
asynchronous environment.
Prioritize assessment structures that support both mastery measurement and long-term learner retention.
Align instructional decision systems with measurable learner behaviors, including progression patterns,
engagement consistency, and drop-off risk indicators.



INSTRUCTIONAL DESIGN
FRAMEWORK

Constructive Alignment
All assessments are mapped directly to standards-based learning objectives, ensuring that:

Each item measures a discrete, defined skill
Assessment outcomes are interpretable at the skill level
Instructional decisions can be made with precision

This alignment is critical in a system where assessment data directly determines learner
progression.

Formative assessment is embedded throughout the learning process and serves as the
primary mechanism for instructional decision-making.

Assessment outcomes determine:
Progression
Reinforcement
Remediation

This transforms assessment from a measurement tool into a control system governing
learner experience.

Formative Assessment as Instructional Control

Differentiation through Adaptive Practice
Learners are dynamically assigned to pathways based on performance data, ensuring
alignment with their current level of understanding.

This reflects:
Vygotsky’s Zone of Proximal Development
The need to maintain an optimal level of challenge

From a product perspective, this also supports:
Increased engagement
Reduced frustration
Improved retention
Instructional Decision Engine (Core System Logic)
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INSTRUCTIONAL DESIGN FRAMEWORK

Instructional adaptations within MathPro are informed through continuous learner performance and
engagement analysis. Assessment accuracy, response consistency, completion behavior, time-on-
task, and misconception patterns collectively inform instructional decisions regarding progression,
remediation, reinforcement, pacing, and spiral review placement.

This framework ensures instructional changes are driven through measurable learner evidence rather
than static sequencing alone, allowing the platform to maintain instructional precision while
supporting scalable personalization across asynchronous learning environments.



Assessment
Result

Adaptive
Outcome

Rationale

Mastery 
≥75%

Advance to next
skill
Reduce future
exposure via
spaced review

Instructional Rationale:
Avoid redundancy while
maintaining retention

Product Rationale: Keeps
learners progressing,
reducing boredom and
churn

Partial
Understanding 
50-74.9%

Maintain current
skill
Deliver scaffolded
practice
Reassess before
progression

Instructional Rationale:
Reinforcement
strengthens emerging
understanding

Product Rationale:
Prevents premature
advancement that leads
to future failure

Limited
Understanding
<50%

Route to remedial
pathway
Provide explicit
instruction and
worked examples
Increase exposure
frequency

Instructional Rationale:
Foundational gaps must
be addressed immediately

Product Rationale:
Prevents compounding
failure, which is a primary
driver of disengagement

At the center of the MathPro adaptive learning system is a rule-based instructional decision
engine that continuously interprets learner performance data in order to determine
progression, reinforcement, remediation, pacing adjustments, and adaptive pathway
placement after each formative assessment.

ADAPTIVE PATHWAY
DECISION LOGIC
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ADAPTIVE PATHWAY DECISION LOGIC

Supplemental Decision Indicators

In addition to assessment accuracy thresholds, adaptive pathway decisions may also incorporate:
Repeated incorrect response patterns indicating persistent misconceptions
Excessive time-on-task suggesting confusion or cognitive overload
Rapid low-accuracy responses signaling guessing behavior or disengagement
Frequent hint usage indicating scaffold dependence
Inconsistent performance trends across spiral review sessions

These supplemental indicators help improve instructional precision by allowing the system to distinguish
between conceptual misunderstanding, disengagement, pacing issues, and temporary performance
variability.
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ADAPTIVE PATHWAY DECISION LOGIC
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ADAPTIVE PATHWAY DECISION LOGIC

The adaptive pathway decision logic functions as the instructional decision
engine at the center of the MathPro learning system. After each formative
assessment, the platform evaluates learner performance using both
assessment outcomes and behavioral learning indicators to determine the
most instructionally appropriate next step for the learner.

Rather than relying solely on overall assessment scores, the system analyzes
multiple forms of learner evidence, including assessment accuracy, response
consistency, time-on-task, misconception patterns, engagement behavior,
and scaffold dependency. These combined indicators allow the platform to
distinguish between conceptual misunderstanding, disengagement, pacing
difficulties, guessing behavior, and temporary performance variability.

Learners demonstrating strong mastery and consistent performance are
advanced to increasingly complex content and application-based instruction.
Learners showing partial understanding are routed toward scaffolded
reinforcement activities designed to strengthen conceptual understanding
through additional guided practice, feedback, and spiral review
opportunities. Learners exhibiting significant learning gaps or persistent
misconceptions are directed toward targeted remediation pathways focused
on prerequisite skill development and corrective instruction.

This rule-based adaptive framework allows MathPro to continuously
personalize instruction within a fully asynchronous environment while
maintaining instructional consistency, scalable personalization, and data-
informed instructional precision across the learner experience.



ADAPTIVE ASSESSMENT
SYSTEM ARCHITECTURE
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Assessment
Type

Frequency Format Purpose

Diagnostic
Assessment

Administered
during onboarding
and periodically
throughout long-
term use

Adaptive multi-
skill assessments
with varying
levels of difficulty

Used to identify baseline
proficiency, determine
appropriate learning pathways,
and measure long-term growth
over time. Accurate placement
is critical to preventing
frustration, disengagement, and
instructional mismatch.

Formative
Assessment

Embedded daily
throughout
instruction and
spiral review
sessions

Short, single-skill
assessments
consisting of 3–5
questions with
immediate
feedback

Used to continuously monitor
understanding, identify
misconceptions, and drive real-time
instructional decisions. Formative
assessments function as the
primary mechanism for adaptive
progression and intervention within
the platform.

Summative
Assessment

Administered at
the end of
instructional units
or major skill
groupings

Multi-skill
assessments
combining
selected-
response and
application-
based items

Used to evaluate mastery,
conceptual understanding, and
transfer of learning. Summative
assessments validate readiness for
progression while providing long-
term performance data to support
instructional and product-level
improvements.
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Data Function Across Assessment Layers

Diagnostic Assessment Formative Assessment Summative Assessment

Diagnostic assessments collect
baseline readiness data used to
determine learner placement,
identify prerequisite gaps, and
establish initial adaptive
pathways.

Formative assessments
generate continuous
performance and engagement
data used to guide real-time
instructional decisions, pacing
adjustments, reinforcement
opportunities, and remediation
support.

Summative assessments
measure long-term mastery,
conceptual transfer,
retention, and instructional
effectiveness to inform both
learner progression and
broader product
improvement decisions.

        ADAPTIVE ASSESSMENT SYSTEM
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FORMATIVE ASSESSMENT OVERVIEW

Within MathPro, formative assessments function as both instructional measurement tools and
behavioral data collection points. In addition to evaluating content mastery, formative assessments
continuously capture learner interaction data such as response consistency, completion behavior,
time-on-task, hint usage, repeated attempts, and disengagement indicators.

These behavioral insights allow the system to distinguish between conceptual misunderstanding,
pacing difficulties, low confidence, cognitive overload, and potential learner fatigue. As a result,
instructional adaptations can be delivered with greater precision while minimizing unnecessary
remediation, reducing learner frustration, and supporting long-term engagement throughout the
adaptive learning experience.



Category Details

Structure

•3–5 questions per assessment 
 Single-skill focus 
 Embedded directly into instruction 
 Completion time under 5 minutes 
 Immediate automated feedback 
 Administered daily throughout learning sessions

Design
Decisions

Prioritized frequent low-stakes assessment over longer evaluations
Focused on single-objective measurement for precision  • Embedded
assessment into instructional flow instead of separating testing from learning 
Used immediate feedback to reinforce conceptual understanding 
Incorporated adaptive branching logic tied to performance thresholds

Chosen
Approach

Frequent, embedded, adaptive formative assessments that directly control
instructional progression.

Rejected
Approach

Long multi-skill quizzes 
Delayed feedback systems 
Static instructional progression regardless of performance 
Teacher-dependent intervention models

Rationale

In asynchronous environments, learners require continuous feedback and
adaptive support. Short, embedded assessments reduce cognitive fatigue
while producing more actionable performance data over time. Separating
assessment from instruction would reduce responsiveness and increase
learning gaps.

FORMATIVE ASSESSMENT SYSTEM

Formative assessments are designed to measure immediate understanding of a single skill or
concept during instruction. Formative assessments are designed to identify misconceptions,
determine readiness for progression, and continuously adjust instructional pathways in real time.
Formative assessments operationalize continuous instructional decision-making by generating real-
time learner evidence throughout the learning experience.
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Category Details

Assessments
are designed
to increase: 

Cognitive demand 
Conceptual abstraction 
Learner independence 
Problem-solving complexity 
Transfer of understanding

Instructional
Impact

Enables immediate intervention before misconceptions solidify 
Supports differentiated instruction 
Prevents premature progression 
Reinforces mastery through repeated retrieval and spiral review

Product
Impact

Improves learner engagement through low-friction interactions
Increases retention by reducing frustration
Produces continuous user-performance data for product refinement
Enables scalable personalization without instructor intervention
The system improves itself through learner interaction data
Generates behavioral and performance analytics used to identify
instructional friction, optimize adaptive pathway logic, improve
assessment validity, and inform future product design decisions.

Designers
must
Ensure: 

Each item maps to a specific learning objective 
Performance thresholds trigger predefined instructional decisions 
 Misconceptions are intentionally built into distractor design 
 Assessments remain short to reduce cognitive overload 
 Feedback is immediate and instructionally actionable 
 Skills reappear through adaptive spiral review to support long-term
retention
Behavioral and performance metrics remain interpretable and
actionable across large-scale learner populations.

FORMATIVE ASSESSMENT SYSTEM

CONTINUED
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FORMATIVE ASSESSMENT SYSTEM
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SUMMATIVE ASSESSMENT OVERVIEW



Category Details

Structure

Administered at the end of instructional units 
Multi-skill assessment structure 
Combination of selected-response and constructed-response items 
Longer duration than formative assessments 
Includes conceptual, procedural, and application-based tasks

Design
Decisions

Prioritized conceptual understanding over memorization 
Included contextualized application problems 
Designed assessments to validate independent mastery rather than guided
performance 
Balanced efficiency of auto-scoring with depth of skill measurement 
 Used cumulative skill integration instead of isolated objectives

Chosen
Approach

Standards-aligned summative mastery assessments with long-term growth
and transfer measurement functionality.

Rejected
Approach

Pure recall-based testing
Highly procedural worksheet-style assessments
Single-format multiple-choice-only exams
Norm-referenced competitive grading models

Rationale

MathPro’s instructional model prioritizes durable understanding over short-
term procedural performance. Summative assessments were therefore
designed to evaluate whether learners can independently apply concepts
across unfamiliar contexts, synthesize multiple skills, and demonstrate
transferable mathematical reasoning beyond guided practice environments.

SUMMATIVE ASSESSMENT SYSTEM

Summative assessments were designed to measure long-term mastery, conceptual
understanding, retention, and transfer of learning across integrated skill areas. These
assessments evaluate whether learners can independently apply concepts across unfamiliar
contexts while validating readiness for progression within the adaptive learning system.
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Category Details

Assessments
are designed
to increase: 

Skill integration 
Conceptual transfer 
Multi-step reasoning 
Independence 
Real-world application complexity

Instructional
Impact

Validates readiness for progression 
Identifies broader conceptual weaknesses 
Confirms retention beyond scaffolded practice 
Provides cumulative evidence of mastery

Product
Impact

Strengthens product credibility through measurable outcomes 
Demonstrates learner growth to parents and stakeholders 
Generates longitudinal performance data for curriculum refinement 
Supports retention by making progress visible

Designers
must
Ensure: 

Assessments align directly with unit-level objectives 
Item difficulty ranges are monitored through performance analytics 
Questions include both conceptual and procedural components 
Mastery thresholds are predefined and standardized 
Assessments evaluate transfer, not just repetition 
Data from summative performance informs future instructional and
assessment revisions

SUMMATIVE ASSESSMENT SYSTEM

CONTINUED
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In addition to validating mastery, summative assessments generate long-term performance analytics used to
evaluate instructional effectiveness, identify curriculum-level weaknesses, measure conceptual retention, and
assess transfer readiness across the broader learning system. These insights support both instructional
refinement and future product improvement decisions within the adaptive learning environment.



K A T E  S C O R Z I E L L  |  A D A P T I V E  A S S E S S M E N T  S T R A T E G Y  F R A M E W O R K 2 3

Summative assessment performance also functions as a long-term validation mechanism for the
adaptive learning system itself. By analyzing mastery trends, transfer performance, reassessment
frequency, and progression outcomes across learner populations, MathPro can evaluate the
effectiveness of instructional sequencing, adaptive pathway logic, assessment calibration, and
curriculum design decisions over time.

These system-level insights support evidence-based product refinement while helping ensure that
adaptive instructional decisions continue producing reliable long-term learning outcomes at scale.
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DIAGNOSTIC ASSESSMENT OVERVIEW



Category Details

Structure

Administered during onboarding and periodically thereafter 
Broad sampling of standards-aligned skills 
Adaptive question sequencing 
Includes varying levels of cognitive complexity 
Generates learner profile and pathway placement

Design
Decisions

Prioritized breadth of skill sampling over deep assessment of isolated
objectives 
Incorporated adaptive sequencing to reduce unnecessary assessment length 
Used ipsative growth measurement to emphasize learner progress over peer
comparison

Chosen
Approach

Adaptive diagnostic placement assessments with growth tracking
functionality.

Rejected
Approach

Static grade-level placement tests 
 Single-score placement systems 
 Peer-comparison ranking models

Rationale
Learners enter the platform with widely varying levels of proficiency. Accurate
placement is critical to prevent both frustration and boredom. Growth
measurement also reinforces product value by making progress visible over time.

DIAGNOSTIC ASSESSMENT SYSTEM

Designed to measure learner readiness, prerequisite skill gaps, and baseline proficiency in
order to determine appropriate instructional placement and adaptive pathway sequencing
within the learning environment.

K A T E  S C O R Z I E L L  |  A D A P T I V E  A S S E S S M E N T  S T R A T E G Y  F R A M E W O R K 2 5



Category Details

Assessments
are designed
to increase: 

Placement precision 
Accuracy of learner profiling 
Longitudinal growth tracking 
Efficiency of adaptive sequencing

Instructional
Impact

Enables accurate pathway placement 
Identifies prerequisite gaps 
Prevents inappropriate instructional pacing 
Supports personalized learning trajectories

Product
Impact

Improves onboarding experience 
Reduces early churn caused by poor placement 
Demonstrates measurable growth to users and families 
Provides long-term learning analytics for system optimization
Generates early learner performance and engagement indicators used to
improve onboarding effectiveness, optimize adaptive pathway placement,
identify retention risks, and reduce instructional mismatch across the learning
system.

Designers
must Ensure: 

Questions sample multiple domains and difficulty levels 
Placement decisions are data-driven rather than age-based 
Assessments adapt to learner performance in real time 
Growth metrics compare learners against prior performance rather than peers 
Results feed directly into adaptive pathway logic
Placement decisions remain interpretable, behaviorally responsive, and scalable
across diverse learner populations and performance patterns

DIAGNOSTIC ASSESSMENT SYSTEM
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DIAGNOSTIC ASSESSMENT SYSTEM

CONTINUED
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Within adaptive learning environments, diagnostic
assessments also function as critical onboarding and
learner experience systems. Accurate placement reduces
unnecessary frustration, prevents instructional mismatch,
improves learner confidence, and supports early
engagement by ensuring learners begin within an
appropriately challenging instructional pathway.

Because early learning experiences strongly influence long-
term retention and product trust, diagnostic accuracy is
essential not only for instructional personalization, but also
for maintaining engagement stability and reducing early
learner drop-off throughout the adaptive learning
experience.
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DIAGNOSTIC ASSESSMENT SYSTEM



The MathPro assessment system was designed to function as more than a measurement
tool; it serves as the instructional engine driving learner progression, intervention, and
personalization throughout the platform. 

By integrating diagnostic, formative, and summative assessments into a unified adaptive
framework, the system enables continuous instructional responsiveness while maintaining
scalability in a fully asynchronous environment.

Each assessment type was intentionally designed to support a distinct instructional
purpose while contributing to broader product goals related to engagement, retention, and
long-term learner success. 

Through standards-aligned measurement, adaptive progression logic, and misconception-
driven intervention, the system ensures that learners receive instruction that is both
responsive and appropriately challenging.

The assessment architecture positions MathPro as a dynamic instructional system capable
of evolving alongside learner needs while supporting sustainable product growth within a
scalable EdTech environment.

Most importantly, the system positions assessment as a continuous source of instructional,
behavioral, and product-level insight. By integrating learner performance analytics,
engagement patterns, adaptive pathway data, and misconception analysis into the broader
instructional framework, MathPro is able to continuously refine both the learner experience
and the effectiveness of the adaptive learning system itself over time.

This approach allows instructional decisions, assessment refinement, and product evolution
to remain grounded in measurable learner evidence while supporting scalable
personalization across a growing asynchronous learning environment.
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CONCLUSION
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CONCLUSION: Assessment System Framework


	CORE COMPETENCIES DEMONSTRATED:
	MathPro is a K–12 mathematics learning platform designed to deliver targeted instruction through short, daily learning sessions supported by adaptive assessment.
	The platform operates in a fully asynchronous adaptive learning environment, requiring the system, rather than a live instructor, to diagnose learning needs, guide progression, monitor engagement patterns, and ensure mastery through continuous assessment and learner data analysis.
	This project focused on designing a standards-aligned assessment system that functions as the core instructional engine of the product, rather than a supplementary evaluation layer.
	The system was intentionally designed to address both instructional effectiveness and business scalability, with the following goals:
	Accurately diagnose learner needs in real time
	Drive immediate instructional decisions without teacher intervention
	Support differentiated learning at scale
	Maintain high engagement in a low-friction environment
	Generate reliable data to inform ongoing product and content decisions
	Key Design Principle:
	In an asynchronous product, assessment is not only a feature, but also the mechanism through which the product guides both learners and the product toward improvement.
	INSTRUCTION & ASSESSMENT SYSTEM
	In traditional instructional environments, educators interpret student performance and adjust instruction accordingly. In MathPro’s model, this responsibility must be fully systematized.
	This creates a fundamental constraint:
	The system must make correct instructional decisions at scale, without human interpretation.
	At the same time, the system must resolve a critical product-level tension:
	Under-assessment leads to undetected learning gaps and overall reduced efficacy
	Over-assessment leads to disengagement, thus reduced retention
	From a business perspective, both failure modes are costly:
	Poor learning outcomes reduce product credibility
	Poor engagement reduces retention and long-term revenue
	The design challenge, therefore, was to develop a system that balances:
	Instructional precision
	User engagement
	Operational scalability

	ASSESSMENT DESIGN CONSIDERATIONS
	In adaptive digital learning environments, assessment frequency directly influences both instructional accuracy and learner experience. Under-assessment limits the system’s ability to identify misconceptions, personalize instruction, and measure mastery reliably. Over-assessment, however, can increase learner fatigue, reduce engagement, interrupt instructional flow, and contribute to higher drop-off rates.
	The instructional design challenge within MathPro was therefore to develop an assessment architecture that generated actionable learner data while minimizing unnecessary cognitive load and maintaining long-term learner engagement throughout the adaptive learning experience.
	Strategic Design Considerations

	All assessments are mapped directly to standards-based learning objectives, ensuring that:
	This alignment is critical in a system where assessment data directly determines learner progression.
	Formative assessment is embedded throughout the learning process and serves as the primary mechanism for instructional decision-making.
	Assessment outcomes determine:
	This transforms assessment from a measurement tool into a control system governing learner experience.
	Learners are dynamically assigned to pathways based on performance data, ensuring alignment with their current level of understanding.

	This reflects:

	INSTRUCTIONAL DESIGN FRAMEWORK
	Instructional adaptations within MathPro are informed through continuous learner performance and engagement analysis. Assessment accuracy, response consistency, completion behavior, time-on-task, and misconception patterns collectively inform instructional decisions regarding progression, remediation, reinforcement, pacing, and spiral review placement.
	This framework ensures instructional changes are driven through measurable learner evidence rather than static sequencing alone, allowing the platform to maintain instructional precision while supporting scalable personalization across asynchronous learning environments.
	Advance to next skill
	Reduce future exposure via spaced review
	Maintain current skill
	Deliver scaffolded practice
	Reassess before progression
	Route to remedial pathway
	Provide explicit instruction and worked examples
	Increase exposure frequency
	Supplemental Decision Indicators


	ADAPTIVE PATHWAY DECISION LOGIC
	ADAPTIVE PATHWAY DECISION LOGIC
	The adaptive pathway decision logic functions as the instructional decision engine at the center of the MathPro learning system. After each formative assessment, the platform evaluates learner performance using both assessment outcomes and behavioral learning indicators to determine the most instructionally appropriate next step for the learner.
	Rather than relying solely on overall assessment scores, the system analyzes multiple forms of learner evidence, including assessment accuracy, response consistency, time-on-task, misconception patterns, engagement behavior, and scaffold dependency. These combined indicators allow the platform to distinguish between conceptual misunderstanding, disengagement, pacing difficulties, guessing behavior, and temporary performance variability.
	Learners demonstrating strong mastery and consistent performance are advanced to increasingly complex content and application-based instruction. Learners showing partial understanding are routed toward scaffolded reinforcement activities designed to strengthen conceptual understanding through additional guided practice, feedback, and spiral review opportunities. Learners exhibiting significant learning gaps or persistent misconceptions are directed toward targeted remediation pathways focused on prerequisite skill development and corrective instruction.
	This rule-based adaptive framework allows MathPro to continuously personalize instruction within a fully asynchronous environment while maintaining instructional consistency, scalable personalization, and data-informed instructional precision across the learner experience.
	Administered during onboarding and periodically throughout long-term use
	Embedded daily throughout instruction and spiral review sessions
	Formative assessments generate continuous performance and engagement data used to guide real-time instructional decisions, pacing adjustments, reinforcement opportunities, and remediation support.

	FORMATIVE ASSESSMENT OVERVIEW
	Within MathPro, formative assessments function as both instructional measurement tools and behavioral data collection points. In addition to evaluating content mastery, formative assessments continuously capture learner interaction data such as response consistency, completion behavior, time-on-task, hint usage, repeated attempts, and disengagement indicators.
	These behavioral insights allow the system to distinguish between conceptual misunderstanding, pacing difficulties, low confidence, cognitive overload, and potential learner fatigue. As a result, instructional adaptations can be delivered with greater precision while minimizing unnecessary remediation, reducing learner frustration, and supporting long-term engagement throughout the adaptive learning experience.

	FORMATIVE ASSESSMENT SYSTEM
	Formative assessments are designed to measure immediate understanding of a single skill or concept during instruction. Formative assessments are designed to identify misconceptions, determine readiness for progression, and continuously adjust instructional pathways in real time. Formative assessments operationalize continuous instructional decision-making by generating real-time learner evidence throughout the learning experience.
	Category
	Details
	Structure
	•3–5 questions per assessment
	Single-skill focus
	Embedded directly into instruction
	Completion time under 5 minutes
	Immediate automated feedback
	Administered daily throughout learning sessions

	Design Decisions
	Prioritized frequent low-stakes assessment over longer evaluations
	Focused on single-objective measurement for precision  • Embedded assessment into instructional flow instead of separating testing from learning
	Used immediate feedback to reinforce conceptual understanding
	Incorporated adaptive branching logic tied to performance thresholds

	Chosen Approach
	Frequent, embedded, adaptive formative assessments that directly control instructional progression.

	Rejected Approach
	Long multi-skill quizzes
	Delayed feedback systems
	Static instructional progression regardless of performance
	Teacher-dependent intervention models

	Rationale
	In asynchronous environments, learners require continuous feedback and adaptive support. Short, embedded assessments reduce cognitive fatigue while producing more actionable performance data over time. Separating assessment from instruction would reduce responsiveness and increase learning gaps.



	FORMATIVE ASSESSMENT SYSTEM
	CONTINUED
	Category
	Details
	Assessments are designed to increase:
	Cognitive demand
	Conceptual abstraction
	Learner independence
	Problem-solving complexity
	Transfer of understanding

	Instructional Impact
	Enables immediate intervention before misconceptions solidify
	Supports differentiated instruction
	Prevents premature progression
	Reinforces mastery through repeated retrieval and spiral review

	Product Impact
	Improves learner engagement through low-friction interactions
	Increases retention by reducing frustration
	Produces continuous user-performance data for product refinement
	Enables scalable personalization without instructor intervention
	The system improves itself through learner interaction data
	Generates behavioral and performance analytics used to identify instructional friction, optimize adaptive pathway logic, improve assessment validity, and inform future product design decisions.

	Designers must Ensure:
	Each item maps to a specific learning objective
	Performance thresholds trigger predefined instructional decisions
	Misconceptions are intentionally built into distractor design
	Assessments remain short to reduce cognitive overload
	Feedback is immediate and instructionally actionable
	Skills reappear through adaptive spiral review to support long-term retention
	Behavioral and performance metrics remain interpretable and actionable across large-scale learner populations.



	FORMATIVE ASSESSMENT SYSTEM
	SUMMATIVE ASSESSMENT OVERVIEW
	SUMMATIVE ASSESSMENT SYSTEM
	Summative assessments were designed to measure long-term mastery, conceptual understanding, retention, and transfer of learning across integrated skill areas. These assessments evaluate whether learners can independently apply concepts across unfamiliar contexts while validating readiness for progression within the adaptive learning system.
	Category
	Details
	Structure
	Administered at the end of instructional units
	Multi-skill assessment structure
	Combination of selected-response and constructed-response items
	Longer duration than formative assessments
	Includes conceptual, procedural, and application-based tasks

	Design Decisions
	Prioritized conceptual understanding over memorization
	Included contextualized application problems
	Designed assessments to validate independent mastery rather than guided performance
	Balanced efficiency of auto-scoring with depth of skill measurement
	Used cumulative skill integration instead of isolated objectives

	Chosen Approach
	Standards-aligned summative mastery assessments with long-term growth and transfer measurement functionality.

	Rejected Approach
	Pure recall-based testing
	Highly procedural worksheet-style assessments
	Single-format multiple-choice-only exams
	Norm-referenced competitive grading models

	Rationale
	MathPro’s instructional model prioritizes durable understanding over short-term procedural performance. Summative assessments were therefore designed to evaluate whether learners can independently apply concepts across unfamiliar contexts, synthesize multiple skills, and demonstrate transferable mathematical reasoning beyond guided practice environments.



	SUMMATIVE ASSESSMENT SYSTEM
	CONTINUED
	Category
	Details
	Assessments are designed to increase:
	Skill integration
	Conceptual transfer
	Multi-step reasoning
	Independence
	Real-world application complexity

	Instructional Impact
	Validates readiness for progression
	Identifies broader conceptual weaknesses
	Confirms retention beyond scaffolded practice
	Provides cumulative evidence of mastery

	Product Impact
	Strengthens product credibility through measurable outcomes
	Demonstrates learner growth to parents and stakeholders
	Generates longitudinal performance data for curriculum refinement
	Supports retention by making progress visible

	Designers must Ensure:
	Assessments align directly with unit-level objectives
	Item difficulty ranges are monitored through performance analytics
	Questions include both conceptual and procedural components
	Mastery thresholds are predefined and standardized
	Assessments evaluate transfer, not just repetition
	Data from summative performance informs future instructional and assessment revisions
	In addition to validating mastery, summative assessments generate long-term performance analytics used to evaluate instructional effectiveness, identify curriculum-level weaknesses, measure conceptual retention, and assess transfer readiness across the broader learning system. These insights support both instructional refinement and future product improvement decisions within the adaptive learning environment.




	Summative assessment performance also functions as a long-term validation mechanism for the adaptive learning system itself. By analyzing mastery trends, transfer performance, reassessment frequency, and progression outcomes across learner populations, MathPro can evaluate the effectiveness of instructional sequencing, adaptive pathway logic, assessment calibration, and curriculum design decisions over time.
	These system-level insights support evidence-based product refinement while helping ensure that adaptive instructional decisions continue producing reliable long-term learning outcomes at scale.
	DIAGNOSTIC ASSESSMENT OVERVIEW
	DIAGNOSTIC ASSESSMENT SYSTEM
	Designed to measure learner readiness, prerequisite skill gaps, and baseline proficiency in order to determine appropriate instructional placement and adaptive pathway sequencing within the learning environment.
	Category
	Details
	Structure
	Administered during onboarding and periodically thereafter
	Broad sampling of standards-aligned skills
	Adaptive question sequencing
	Includes varying levels of cognitive complexity
	Generates learner profile and pathway placement

	Design Decisions
	Prioritized breadth of skill sampling over deep assessment of isolated objectives
	Incorporated adaptive sequencing to reduce unnecessary assessment length
	Used ipsative growth measurement to emphasize learner progress over peer comparison

	Chosen Approach
	Adaptive diagnostic placement assessments with growth tracking functionality.

	Rejected Approach
	Static grade-level placement tests
	Single-score placement systems
	Peer-comparison ranking models

	Rationale
	Learners enter the platform with widely varying levels of proficiency. Accurate placement is critical to prevent both frustration and boredom. Growth measurement also reinforces product value by making progress visible over time.



	DIAGNOSTIC ASSESSMENT SYSTEM
	Category
	Details
	Assessments are designed to increase:
	Placement precision
	Accuracy of learner profiling
	Longitudinal growth tracking
	Efficiency of adaptive sequencing

	Instructional Impact
	Enables accurate pathway placement
	Identifies prerequisite gaps
	Prevents inappropriate instructional pacing
	Supports personalized learning trajectories

	Product Impact
	Improves onboarding experience
	Reduces early churn caused by poor placement
	Demonstrates measurable growth to users and families
	Provides long-term learning analytics for system optimization
	Generates early learner performance and engagement indicators used to improve onboarding effectiveness, optimize adaptive pathway placement, identify retention risks, and reduce instructional mismatch across the learning system.

	Designers must Ensure:
	Questions sample multiple domains and difficulty levels
	Placement decisions are data-driven rather than age-based
	Assessments adapt to learner performance in real time
	Growth metrics compare learners against prior performance rather than peers
	Results feed directly into adaptive pathway logic
	Placement decisions remain interpretable, behaviorally responsive, and scalable across diverse learner populations and performance patterns



	DIAGNOSTIC ASSESSMENT SYSTEM
	CONTINUED
	Within adaptive learning environments, diagnostic assessments also function as critical onboarding and learner experience systems. Accurate placement reduces unnecessary frustration, prevents instructional mismatch, improves learner confidence, and supports early engagement by ensuring learners begin within an appropriately challenging instructional pathway.
	Because early learning experiences strongly influence long-term retention and product trust, diagnostic accuracy is essential not only for instructional personalization, but also for maintaining engagement stability and reducing early learner drop-off throughout the adaptive learning experience.


	DIAGNOSTIC ASSESSMENT SYSTEM
	CONCLUSION
	The MathPro assessment system was designed to function as more than a measurement tool; it serves as the instructional engine driving learner progression, intervention, and personalization throughout the platform.
	By integrating diagnostic, formative, and summative assessments into a unified adaptive framework, the system enables continuous instructional responsiveness while maintaining scalability in a fully asynchronous environment.
	Each assessment type was intentionally designed to support a distinct instructional purpose while contributing to broader product goals related to engagement, retention, and long-term learner success.
	Through standards-aligned measurement, adaptive progression logic, and misconception-driven intervention, the system ensures that learners receive instruction that is both responsive and appropriately challenging.
	The assessment architecture positions MathPro as a dynamic instructional system capable of evolving alongside learner needs while supporting sustainable product growth within a scalable EdTech environment.
	Most importantly, the system positions assessment as a continuous source of instructional, behavioral, and product-level insight. By integrating learner performance analytics, engagement patterns, adaptive pathway data, and misconception analysis into the broader instructional framework, MathPro is able to continuously refine both the learner experience and the effectiveness of the adaptive learning system itself over time.
	This approach allows instructional decisions, assessment refinement, and product evolution to remain grounded in measurable learner evidence while supporting scalable personalization across a growing asynchronous learning environment.

	CONCLUSION: Assessment System Framework

