N/
0‘0

0

®

0

®

&

A 4

®

\/
0.0

0

®

0

®

.0

L/

A 4

®

\UNT

L

UNIVERSITY
OF NORTH TEXAS

Elementary teachers lack efficient ways to find age-appropriate,
NGSS-aligned science videos.

YouTube contains abundant content, but evaluating accuracy and
standards alignment 1s time-consuming.

Existing Al tools focus on students and do not provide standards-
based video evaluation for teachers.

STARVIS fills this gap with a multi-agent system that assesses
vocabulary level, topic relevance, ad presence, and NGSS
alignment.

Approach

Retrieve the YouTube videos.

Analyze video metadata for appropriateness using metadata
verification agent.

If approved, we generate a summary focused on topic relevance,
vocabulary level, and ad presence using video summarization
agent.

Review the summary with the summary verification agent to
detect ads, profanity, or non-science content.

Compare the final summary against NGSS domain labels to
determine standards alignment.

INPUT:

- Video metadata

- Prompt (for filtering)
OUTPUT:

- Reason

- Response: Yes or No

Metadata
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Agent

o, e "ﬁ‘.:-.-._’ i k
Biomimicry 5ong 7 %
IFCIERRr |/ . >

e e | Ji.‘__._l
g . ‘R‘~ P Retrieve Video
- .1 4 —» video Summarization
+
metadata nt
Science Domain: Age
Life Science NO INP_UT: _
- Video link

TERMINATE: | OUTPUT:
video not
educational

- Summary prompt

STARVIS: A Multimodal Framework for Standards-Aligned Video
Classification in Elementary Science Education
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INPUT:

- Video summary

- Prompt (for filtering)
OUTPUT:

- Reason

- Response: Yes or No

Summary
Verification

Agent

- Detailed video summary.

Content Developmental Assessment: Appropriate ...
Classification » Detailed Explanation: 1-LS-1 because ...
Agent Label: 1-LS-1
NO INPUT:
- Summary
- Standard labels and definitions
.| - Prompt
TE:EI\JIN&TE. OUTPUT-
ideo not
appropriate - Label

- Explanation for label

- Developmental assessment

STARVIS: Multimodal Framework for Science Video Classification Pipeline

LOVE Science Teacher Tools

NGSS Analyzer Video Curator

YouTube NGSS Standards Analyzer

YouTube URL {Required)

https://www.youtube.com/watch?v=xLOTbEP-cTw

Video Summary

Summary: This video introduces the concept of biomimicry through an upbeat song,
explaining it as the process of humans finding solutions to problems by observing and
imitating nature. The song emphasizes that plants and animals are adept at solving
challenges, and their natural designs can inspire human innovation. Visual examples
demonstrate biomimicry in action, including wingsuits inspired by gliding animals, self-
cleaning surfaces based on lotus leaves, adhesive robots mimicking gecko feet, and Velcro

developed from burdock burrs.

Complexity Assessment:
© Vocabulary Level: Elementary/Middle School

o  Cancantial Camnlavituvs Cancrata

Show Video Preview

Analyze Video
Life Science - Reset All

Science Domain (Required)

Analysis Results

Developmental Assessment v

Textbox

The video content is developmentally appropriate for the elementary school grade band,
specifically aligning well with 1st grade. The use of an upbeat song, dancing characters, and bright
animated backgrounds is highly engaging for young learners. The vocabulary is simple and
accessible, and the concepts of observing nature to inspire human solutions (biomimicry) are
presented through concrete, observable examples (wingsuits, self-cleaning surfaces, adhesive
robots, Velcro). Minimal prerequisite knowledge is required, making it suitable for this age group.

Detailed Explanation v

Textbox

The video directly addresses the core concept of standard 1-LS1-1, which focuses on designing
solutions to human problems by mimicking how plants and/or animals use their external parts.
The video's explanation of biomimicry as 'finding solutions to problems by observing and
imitating nature’ perfectly aligns with this standard. The visual examples provided, such as
wingsuits inspired by gliding animals, self-cleaning surfaces based on lotus leaves, adhesive
robots mimicking gecko feet, and Velcro developed from burdock burrs, are concrete applications
that directly illustrate the intent of the standard and its clarification statement. The presentation
style is highly engaging and appropriate for 1st-grade students.

NGSS Standard Label

1-Ls1-1
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Web Interface for STARVIS
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<+ Benchmark: 247 science videos from YouTube
“* Metric: Agreement Accuracy with Expert
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Agreement Accuracy by Domain
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Conclusion

“* STARVIS achieves 92.7% expert agreement, demonstrating that
automated tools can reliably vet instructional videos against

NGSS standards.

¢ The architecture is standards-agnostic and extensible to other
subjects and grade levels.

N/

* Future work: expand to diverse academic domains, incorporate
teacher feedback, and assess real classroom impact
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