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Agenda

o Introduction to the challenge
o Overview of RTI TranscriptGenie
o Graph Database
o GenAI and Secure Environment
o Questions
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School Transcripts in Surveys and Research
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• Part of federal education survey data 
collection since the 1980s

• Both secondary and postsecondary 
transcripts

• Considered to be more accurate than 
student self-reporting

• Can be used to study: 
• Course-taking patterns
• Student momentum and attrition
• Credit transfer 
• Connection among courses, 

occupations, and wages



The Challenge
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30 – 45+ minutes to 
manually key data 

with legacy software

Wide variety of 
school transcript 
layouts and data 

types

Complicated data 
structure makes for 
difficult validation

$$$ and

But what if we could…
• Remove need for 

manual keying 
through automated 
PDF text extraction

• Improve database 
architecture

• Support enhanced 
data validation 
processes

• Still include humans in 
the loop

And cut costs!



Application Scope

o Frontend
• Login and view transcripts
• Annotate transcripts
• Review automated annotations

o Backend
• Split PDFs
• Scrape data
• Create annotation suggestions

o Database
• Store data
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Architecture
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Frontend

Backend
Vector Database

LLM

Transcript 
Dashboard

Database API Graph Database



PDF Scraping
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pdfquery



Text Extraction
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Original PDF

Extracted
Smokey Bear
UNM ID: 123-45-6789
DATE OF BIRTH: 21-DEC-1989

UniversityCollege 2012 Spring Semester
ANTH 130 Cultures of the World 3.00 A- 11.01
BIOL 238 Human Anat & Physic II Hlth Sci 
3.00 A- 11.01
BIOL 248L Anatomy & Physiology Lab II 1.00 
A- 3.67
CLST 333 T: Big Screen Rome 3.00 A+ 12.99
PSY 231 Psychology of Human Sexuality 3.00 
B 9.00



LLM Cleanup
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{'courses': [{'courseCode': 'ANTH 130',
              'courseTitle': 'ANTH 130 Cultures of 
the World',
              'earned': 11.01,
              'grade': 'A-',
              'hours': 3.0},
             {'courseCode': 'BIOL 238',
              'courseTitle': 'BIOL 238 Human 
Anat & Physic II Hlth Sci',
              'earned': 11.01,
              'grade': 'A-',
              'hours': 3.0},
             …],
 'semester': 'UniversityCollege 2012 Spring 
Semester'}

UniversityCollege 2012 Spring Semester
ANTH 130 Cultures of the World 3.00 A- 11.01
BIOL 238 Human Anat & Physic II Hlth Sci 
3.00 A- 11.01
BIOL 248L Anatomy & Physiology Lab II 1.00 
A- 3.67
CLST 333 T: Big Screen Rome 3.00 A+ 12.99
PSY 231 Psychology of Human Sexuality 3.00 
B 9.00



Course Matching

12

[-0.00813760906, 0.00959756970, 
…, -0.00207111388, 0.00955703855]

Search query: "History"

Embeddings Model

https://qdrant.tech/documentation/concepts/search/

1. text: World History, score: 0.84732103
2. text: US History, score: 0.7855702
3. text: Economics, score: 0.36231852
4. text: English 1, score: 0.35061562
5. text: English 2, score: 0.34172332

https://qdrant.tech/documentation/concepts/search/


Database System Architecture
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Transcript 
Dashboard

Database
API

Graph Database

Transcript 
JSON



Graph Database Overview 

o Single location for all saved transcript data
• Reduced sprawl and duplication

o Users can access through dashboard
• List, search, query, and update transcript info
• Transcripts linked to original pdf

o Why Graph DB?
• Optimized for interconnected data
• Intuitive modeling and querying
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Find all transcripts that contain a specific school – Cypher Query

Graph DB schema

Equivalent SQL query



Graph Database Overview 
o Dashboard example
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Generative AI Helps Standardize Messy PDF Data
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Tables in transcripts 
vary in structure

Secure & Offline 
AI Language Model Clean, Standardized 

Transcript Tables

Problem Result
Solution



Roadmap to Secure Hosting & FERPA Compliance
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Create Detailed 
Systems Diagram & 

Logging Plan

Security & 
Compliance 

Review

Securely Deploy 
App to FIPS Mod 

Environment



Tools for Secure Development
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Next Steps

o Continue to explore client use cases and needs
o Evaluate other LLMs
o Prepare training and resources
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Thank you
Contact: Emily Hadley| email: ehadley@rti.org
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