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Abstract

We present an enhanced RAG-based pedagogic
agent system for use in a VR app to teach osteology
lab skills to undergraduate students.

The system features a layered approach, with
persistent context and instructions configured via the
RAG LLM itself, and object and activity-specific
context inserted alongside user prompts to facilitate
more specific and contextualised answers to learner
queries.

Acceptance scores for contextual queries based on
12 samples and three object contexts were rated at
0.92 by a domain expert.




Key
features
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Persistent context and instructions

Configured in the frontend for Eden Al; this will include
general procedures and approach, class information etc.

Contextual injection on user query

Object or activity-specific data is included with the user
prompt depending on game state.

Flexible architecture

Allows for different activity types and object types,
easy to change specific LLM and other settings

Natural user input for VR

Typing in VR is cumbersome; transcription and Text to
Speech (TTS) services enable users to engage more easily.




Components

(" Co-ordinator
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LLM Chat Manager ]

S

Event registration and subscription,
processes chat requests, formats
messages, co-ordinates conversation flow

( User Interface l

Chat UI Manager

[ Rate Limit Status Display ]

§

Current UI

Interface and
token tracker
text feedback

f Input/Output l

Wit.ai .
(Dictation) Dictation Manager
Wit.ai
(Text-to- TTS Manager
Speech)

[ TTS Queue Manager ]

Handles dictation
states, processes
transcriptions

Receives LLM
response, splits
and queues for
speech generation,
controls playback

Context Manager

f Processing I }

EdenAl
(RAG LLM Service
Chatbot)

Rate Management

[ API Rate Limiter Service ]

[ Token Bucket Rate Limiter ]

Ensures Dictation
and TTS functions
are within rate
limits for Wit.ai

Receives and
processes context
and instruction
sets from objects.

Manages LLM
service
communication
for standard and
RAG chatbots.




Object-
specific
context
(Scriptable
Object)

v Bone (Script)
Ai lnstrugtion B

Bone Type & RefBT_L_Humerus_LP (Scriptable Enum Bone Type)

]
Bone Name Humerus
Bone Side Left
Bone Category Reference
Bone Identifier RB_L_Humerus_LP
Bone Sex Male
Bone Source Sketch Fab
Preferred Rotation X 0
Is Open Source
Has High Poly
High Poly Prefab None (Game Object)
Has Low Poly
Low Poly Prefab WRB_L_Humerus_LP
Active Model Type Low Poly
Ai Context

General context
Name General context
Value
An adult humerus from the left side of the b

Humerus Anatomy
Name Humerus Anatomy
Value

The humerus is made up of the diaphysis, the humeral head, the greater trochanter, the lesser trochanter and the distal epiphysis. The
diaphysis is the name for the long slightly curved shaft that makes up the centre of the bone. The humeral head is also known as the
proximal epiphysis and consists of a round, ball socket extended from the diaphysis by the surgical neck. You can tell the difference
between a humeral head and a femoral head by the presence of a fovea capitis on the femoral head and the femoral head is more
rounded and ball shaped. The distal epiphysis is made up of an asymmetrical bony structure known as the trochlea and the medial
epicondyle. The medial epicondyle points towards the centre of the body when the bone is held in anatomical position. Anatomical
position is where the skeleton is facing in the same position as you if vertical, or with the anterior sections of the skeletal elements
facing upwards if laid on a table. The trochlea is a notch or spool shaped piece of bone. The trochlea articulates with the ulna. The
lateral epicondyle is positioned towards the side of the body. The greater tubercle is a large bony prominence situated on the upper
part of the humerus situated towards the outer side of the body. The greater tubercle is attached to the humeral head. The greater
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Siding guidance
Name Siding guidance
Value
To establish which side of the body the humerus comes from one should hold the bone in front of you with the posterior aspect
closest to you, as it would be placed in your arm. To identify the posterior or back of the humerus, as it would be positioned in your
body, look for the olecranon fossa, which is the larger of the two hollows on the distal end of the humerus. When the bone is held in
with the olecranon fossa facing the back of the body then if the humeral head is facing towards the middle of the body then this bone
is from the left side of the body. If only the proximal section of the bone is present then the humerus can be sided by holding the bone

On Bone Enter Snapzone > event_onBoneEnterSnapzone (Scriptable Event Game ( ®

Send Al Context Event On Start v

Ai Instruction

You are an expert in forensic osteology. Your job is to teach the student asking questions about the bone they are working with by giving them
information and answering their questions, but doing so in a way that is instructive and designed to develop their knowledge, such as asking related
questions and helping them create the mental models they need to grow their expertise. The context provided next will give you information about the

bone the student is working with. Use this information to inform your answer. Only answer questions about this particular bone, and do not refer to other
examples




ﬂ v Context Manager (Script)

o nt e xt Context Settings

Use Context v
Instruction H 31 ### Instruction:
### Context:

m an age r e V‘ e

LLM Chat Context Providers
Context Providers

Find Providers In Scene
Instruction Sets
Instruction Types
Default Instruction
Name Default Instruction

Value: 1 are a helpful assistant that answers questions about bones.

Questioner Instruction
Name Questioner Instructi

Value: You are an instructor in osteology for 2nd year undergraduates. Pose the user questions about the bone context provided.
Don't use any other source material.

Cranium Instruction

Name Cranium Instruction

Value: You are an expert in forensic osteology. Your job is to teach the student asking questions about the bone they are working
with by giving them information and answering their questions, but doing so in a way that is instructive and designed to
develop their knowledge, such as asking related questions and helping them create the mental models they need to grow
their exp . The context provided next will give you information about the bone the student is working with. Use this

+ -




Context flow
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Proposed M365 interface
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Next steps

Presentation
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More information:

« Download the 3-page overview
* Video presentation

« Diagrams

» References
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