Project Koa: A Simulation-Based
Approach to HSA NGSS Science Test
Preparation

Abstract

Project Koa is a simulation-driven science preparation platform designed for 8th-grade
students at Wahiawa Middle School. The system emphasizes analytical reasoning, data
interpretation, and test logic aligned with the HSA NGSS science assessment. Unlike
traditional study methods focused on memorization, Project Koa trains students to think
critically under test conditions through repeated exposure to structured simulations.

1. Introduction

Preparing students for standardized science assessments requires more than content
review. The HSA NGSS exam evaluates students’ ability to interpret data, analyze evidence,
and apply scientific reasoning in unfamiliar contexts. Project Koa was developed to address
this need by providing structured simulation experiences that replicate the cognitive
demands of the test.

2. Problem Statement

Many students struggle with interpreting scientific data sets, identifying relevant evidence
in complex questions, eliminating incorrect answer choices, and maintaining focus under
test pressure. Traditional preparation methods often emphasize memorization rather than
reasoning.

3. Design Philosophy

3.1 Analytical Thinking Over Memorization
Students interpret data and evidence rather than recall facts.

3.2 Productive Struggle
Simulations are intentionally challenging to build resilience.

3.3 Test Logic Training
Students practice elimination strategies and evidence-based reasoning.



4. System Overview

Project Koa consists of a series of simulations delivered as standalone web applications.
Each includes NGSS-style questions, data analysis, multi-select reasoning, and structured
feedback.

Specifically, simulations require students to interpret multi-variable data sets and select
multiple correct responses, mirroring the structure of HSA NGSS assessment items.

5. Implementation

Platform: Web-based (HTML/JavaScript with PHP directory system)
Access: Open, no login required

Data Collection: None

6. Development Effort

Project Koa represents over 400 hours of development including simulation design,
interface development, and refinement.

7. Instructional Impact

Expected outcomes include improved confidence, stronger data analysis skills, and
increased ability to apply reasoning under pressure.

8. Limitations

The system does not track individual progress and is not adaptive. Effectiveness depends on
consistent engagement.

9. Future Development

Potential expansion includes progress tracking, adaptive pathways, and broader deployment
across schools.

10. Conclusion

Project Koa demonstrates that simulation-based practice can effectively prepare students
for NGSS-aligned assessments.
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