Invertible AI

PEARL: A Multimodal Culturally-Aware
Arabic Instruction Dataset

Fakhraddin Alwajih, Samar M. Magdy, Abdellah EL Mekki, Omer Nacar, Youssef Nafea, Safaa Taher Abdelfadil,
Abdulfattah Mohammed Yahya, Hamzah Lugman, Nada Almarwani, Samah Aloufi, Baraah Qawasmen, Houdaifa Atou,
Serry Sibaee, Hamzah A. Alsayadi, Walid Al-Dhabyani, Maged S. Al-shaibani, Aya El Aatar, Nour Qandos, Rahaf
Alhamouri, Samar Ahmad, Mohammed Anwar Al-Ghrawi, Aminetou Yacoub, Ruwa AbuHweidi, Vatimetou Mohamed
Lemin, Reem Abdel-Salam, Ahlam Bashiti, Aisha Alansari, Ahmed Ashraf, Nora Alturayeif, Alcides Alcoba Inciarte, Adel
Ammar, Abdelrahim A. Elmadany, Mohamedou Cheikh Tourad, Ismail Berrada, Mustafa Jarrar, Shady Shehata,
Muhammad Abdul-Mageed

The University of British Columbia



@ The Problem: Cultural Bias in Al

e Western-Centric Bias

Encodes Western cultural perspectives
e Shallow Understanding

Datasets lack cultural depth.
e Cultural Uniformity

Overlook nuanced regional variations
e Our Solution

Introduce PEARL dataset, benchmarks



@ Introducing PEARL

PEARL is a foundational resource designed to make LVLMs
more culturally intelligent for Arabic.

e Massive Scale
Over 309K multimodal examples

e Comprehensive Coverage

o 19 Arab Countries

o Spans 10 key cultural domains
e Authentic & Nuanced

Built by 37 native annotators.
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Q How We Built PEARL: A 3-Phase Workflow

*Y\\ 1 :
e Q Phase I: Data Filtering Phase IT: Q&A Pair Generation Phase III: Human Revision
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@ The PEARL Ecosystem: Datasets for All
Needs

PEARL isn't just one dataset; it's a suite of resources available
to the research community.

e Core Assets:
o 12k Images
o 309k Automated Q&A Pairs with captions.
o 16k Human-Revised Q&A Pairs
e Evaluation Benchmarks:
o PEARL: The main benchmark with 6,301 samples.
o PEARL-LITE: A smaller 893 samples.

o PEARL-X: A specialized benchmark with 367 Q&As with
61 shared concepts



é‘ A Deeper Challenge: PEARL-X

The Goal of PEARL-X

To test if models can recognize these nuanced differences.

O

©)

e Wind Catchers
e Sword Dance
e Shawarma

e Henna Night

e -Thawb

How it Works
It focuses on 61 shared cultural concepts.
It uses both single-image and multi-image questions.

Define Shared Concepts

Design Question Revise Q&A
Templates =

Prompt+ Question template

Image Collection

Questions Types

=

Rev|sion

Multi-Images

Single-Images

2
o

« Ordering and Rankking
« Similarities and
differences
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Q&Ain JSON
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@ PEARL-X (Examples)

English Translation: Which of the following images represents
the Qatari thobe?
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English Translation: The name of this variation of gatayef is
derived from the Arabic word for “sparrow.” Which option
\__ accurately explains the reason for this naming? ny




@* The Experiment: Testing the Best Al Models

e Models Tested
o Open Models and Proprietary Models
o Different sizes and architectures
o Reasoning and non reasoning models
e Evaluation Protocol
o LVLM-as-Judge (InternVL3.5-38B)
o Accuracy for Closed-form questions.
o Correctness, Coherence, Fluency, Detail, and Overall
for open-ended questions
o Cultural Awareness Score (CAS) binary score for
open-end questions
e Validated by human evaluators and found a strong
correlation (ICC=0.708)



é Key Finding 1: Reasoning Beats Scale

e The Surprise Winner Open-Ended I  Closed
Model COR COH DET FLU OVR : CAS% EACC%

i wen2.5-VL-3B-Instruc 259 3.2 215 3.68 283 | 37.09 | 73.10
Reasonlng mOdeI (g)emma-3-4b-it e 2.97 3.56  2.62 412 3.25 | 47.68 | 70.73
outperformed |arger Qwen2. 5VL-7BInstruct  3.02°  3.66° 255 411 327 | A7.68 | 73.77

aya-vision-8b 3.23 3.85 2.67 4.21 3.44 | 46.69 1 70.56
one. gemma-3-12b-it 310 363 254 414 330 | 5265 | 76.82
gemma-3-27b-it 3.38 3.81 295 426 3.55 T 60.93 ! 80.88
_____ aya-vision-32b__ __________3.37.__3.92 __2.76 __4.31___3.55_. _5].66__n__75*6_3_____I
e The Takeaway |- Quen25VL-32B-lnstruct* _ 3.69_ 400 330 442 385 | 66.56 . 8003 _ .
Qwen2.5-VL-72B-Instruct 3.36 3.91 276 4.25 3.53 1 55.63 1 79.36
i . . i~ " “claude-sonnet-4-20250514¢ 3777~ 4.03 ~ 371 T 44373947 ! . 76. 49":' 7953 T !
' emini-2.5-pro ¢ 4.36 448 445 477 448 | 83.11 ! 89.00 !
Reasonlng allgnment IS ! §3 2025- O4p16@ 4.39 444 452 4.71 449 | 87.09 : 86.97 i
key. PP RSP
Results for the PEARL-LITE subset. The"r‘riéth‘c‘:
° Proprietary Models Lead are as follows: Correctness (COR), Coherence
(COH), Detail (DET), Fluency (FLU), Overall Score
Proprietary models (OVR), Cultural Awareness Score (CAS) for
superior overall. open-ended questions, and Accuracy (ACC) for

closed-ended questions.



g Key Finding 2: Nuance is Hard

The PEARL-X benchmark proved to Model Accuracy %o
be a difficult test for every model. Qwen2.5-VL-3B-Instruct 59.67
gemma-3-4b-it 64.58
e The Challenge Qwen2.5-VL-7B-Instruct 61.31
aya-vision-8b 64.03

Identifying subtle differences is gemma8-1obtt 0 6921
gemma-3-27b-it 69.21
tough. aya-vision-32b 71.66
Qwen2.5-VL-32B-Instruct ¢ 71.66

e Performance Qwen2.5-VL-72B-Instruct ~ 73.57
emini-2.5-pro-preview-05-06 ¢ 77.93
Top models show difficulty. 03-2025-04-16° 78.75 |

e Implication Accuracy on the Pearl-X

shared-concepts benchmark.
Reasoning is critical for nuance.



@ Conclusion

e Our Contribution: First large-scale Arabic benchmark.

e Key Insight: Reasoning-alignment is most effective.

e New Frontiers: With PEARL-X, we've provided a novel way
to measure a model's understanding of nuanced,
cross-country cultural variations.

e Limitations: Wikipedia bias, representation gaps.
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