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Topics for Presentation

1. Precision Education

• Educational Concepts

2. Precision Education – Healthcare Training 

• Adaptive Virtual Patient

• Leaning Analytics 

• Data Science 

3. Precision Education – “High Touch High Tech” 

• Vietnam and Uruguay

4. Summary and Implications



What leads to ↑ learning –
50 Years of Evidence

Hattie & Timperley (2007); Hattie (2018); Bangert-Drowns et al. (1991); van der Kleij et al. (2015)
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“Precision” Education – Principles 
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Collins & Varmus (2015); Triola & Burk-Rafel (2023)



Precision Education –
Healthcare Training
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“Adaptive” Virtual Patient →
↑ Clinical Reasoning Skills

• American Medical Association (AMA) – 2018 to 2019 

• Total volunteer participants (n = 512; 8 medical schools)

Pre-Intervention: Virtual Patient Post-Intervention: Virtual Patient



Learnings Analytics –
Medicine Residency Training  
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OR = 5.82, p < .001



Learning Trajectories – National Data  
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Predictive Probability Values (PPV)
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AI Analytics – Video and Images
Intraoperative Guidance

Figures from Madani et al., Annals of Surgery (2022)

Data and Model Building using 

Deep Convolutional Neural Network

Model Predictions for Training

Precision Education → AI Analytics  

• Dermatology

• Pathology

• Radiology



Precision Education –
“High Touch High Tech” in Mathematics

Vietnam and Uruguay  



Vietnam – 7th Grade Mathematics

Control 

• 3 schools

• 14 teachers

• 832 students

Treatment

• 4 schools

• 8 teachers

• 531 students

Pre-test
(August 2019 –

October 2019)

Post-test
(December 2019 –

January 2020)



Impact of “High Touch High Tech” 

Baseline 

(Pre-test)

Follow-up 

(Post-test)

Mathematics Performance: ↑ .44 (≈ 2 years of learning)

Teacher Self-Efficacy: ↑ .24

↑ Impact for lower-performing students

Bottom 25%: ↑ .85

↑ Impact if student has positive attitude



Impact of “High Touch High Tech” in Vietnam
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Mathematics Performance:

↑ .44 (≈ 2 years of learning)

Prior Meta Analysis 
(Middle School Mathematics)

↑ .16 
(95% CI: 0.11 – 0.22)

↑Teacher 
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Uruguay – 5th Grade Mathematics 

Soft
(No Observation)

• 51 schools

• 74 teachers

• 1,233 students

Pre-test (Baseline) Post-test (Endline)

Hard 
(Observation, 

Feedback)

• 29 schools

• 42 teachers

• 765 students

April 2022 to October 2022

Treatment

• 28 schools

• 39 teachers

• 711 students

Control



School Work Completion 

→ Technology 

(Matific)

Learning Gains 

→ Mathematics Performance 

(SEA+ Assessment )

Impact of “High Touch High Tech” 

Figures courtesy of Dr. Janice HJ Kim



Digital Transformation → Precision Education 

• Digital Transformation → new opportunities for learning 

• Precision Education 

• Data and Technology → personalize education, ↑ efficiency, ↑ outcomes

• Empirical evidence from Healthcare and Education
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Questions: 
yspark2@uic.edu

mailto:yspark2@uic.edu
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