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2016 Clinical Care Innovation Challenge Award Proposal 
 
Title: Technology to Enhance Learning: Open Source Educational Dashboard To Measure Clinical Experience in 
Medicine and Radiology 
 
Principal Investigator(s): 
 
George Shih, MD MS 
Associate Professor and Vice-Chair for Informatics, Department of Radiology, Weill Cornell Medicine 
 
Lia Logio, MD 
Vice Chair for Education, Department of Medicine, Herbert J. and Ann L. Siegel Distinguished Professor of 
Medicine, Weill Cornell Medicine 
 
Topic Areas:  Health Care Quality 

Academic Missions Areas: Clinical Care, Education 

Professional Groups: Faculty, Residents 
 
Years Active: 2014 - present 
 
Background 
 
Explain the need and importance of the program or project, both broadly and within your institution, to transform 
the clinical learning environment and improve care delivery: 
 
At the Weill Cornell Medical College, medical educators across multiple disciplines have collaborated around 
using technology to enhance learning. Data inquiry at the level of individual practitioner and care team can 
provide valuable metrics for the scope and volume of practice for resident trainees. At the program level, leaders 
can understand and adjust the clinical services to balance the clinical learning experiences. At the individual and 
team level, the data fosters reflection in real time of patients, practice, and utilization of various services. 
Inquiries and queries are self-generated by all to foster performance improvement and high value care strategies.  
 
Description 
 
Provide a brief overview of the program or project, highlighting the following: 

Our proposal for the Clinical Care Innovation Challenge Award is focused around the AAMC Optimizing Graduate 
Medical Education initiative, by leveraging data analytics to improve health care quality. Specifically, we will 
deliver an open source dashboard and report function for trainees that will quantify their clinical learning 
experience and provide utilization metrics to enhance training which will be used across multiple departments. 
During the past year, the radiology department at WCMC , with support of a research educational grant (detailed 
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under the Funding section), has developed an innovative resident dashboard to better measure the clinical 
experience of the resident, that better tracks progress of proposed curricula of the residency programs. This open 
source dashboard is an integrated system to provide radiologists-in-training a visual representation of their work, 
and diseases they’ve encountered during their clinical rotation. It allows a resident to drill down to the individual 
study where trainees can compare their own interpretation with the supervisors' corrected dictation. The 
dashboard uses machine learning (ML) and natural language processing (NLP) algorithms to analyze radiology 
reports in order to analyze the specific diseases that trainees have personally seen. The landscape of learning is 
seen in a snapshot which is available in real-time. We are in the process of expanding the radiology dashboard to 
include the needs for the medicine training program, utilizing some of the same technologies but from different 
data sources. The final goal would be to deliver a personalized educational dashboard for residents across 
multiple departments that would allow them to visualize their clinical training over time, allowing for individual 
residents and residency programs to become aware of any gaps in their curricula. The data analyzed from this 
project will be used to to improve health care quality by optimizing resident training. In addition, all of our 
dashboards will be available open source so that any training program will have these tools at their disposal. 
 
Objectives: 

 Determine key metrics for resident training for medicine (eg, X number of procedures, Y diseases). 

 Implement dashboard for medicine. 

 Gather preliminary data on how residents from the departments to see if dashboard matches their 
clinical experience. 

Goals 

 Evaluate how dashboard quantifying clinical experience improves resident training. 

 Evaluate how dashboard quantifying clinical experience can help with resident curriculum development. 

 Evaluate dashboard requirements for different clinical departments 

Integration: 

Communicate how the program or project integrated academic medicine mission areas. 
 
Our project is to find ways of using the many different sources of data to promote the learning process both at an 
individual level and at a system level. At the individual level, trainees can determine specific diseases that were 
seen, based on a defined curriculum for each rotation, which allows each trainee to become aware of areas that 
require self-study. At a system level, it allows for programs to find ways to fill gaps and understand the practice 
patterns of departments and hospital units. Our dashboard will enable departments to determine the parts in the 
curriculum that trainees have less first-hand clinical experience, and provide educational content to fill those 
areas. Having the data over time, will allow us to trend the improvements at individual and program levels as well 
as to intervene as needed to improve the scope, depth, and breadth of practice for our teaching hospital. 
 
Innovation 
 
Illustrate how the program or project demonstrated an innovative approach to transform the clinical learning 
environment and address care delivery processes at your institution. 
 
Much of the data in health care is in the form of unstructured free text, which makes quantifying clinical 
experience difficult. One innovation in our approach uses the latest NLP and ML techniques, to convert that 
unstructured data into structured data, allowing for more easy classification and quantification. These types of 
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data classification solutions will eventually transform health care, not just in education, but also in patient 
diagnosis and treatment as well, and learning from these educational dashboard implementations will help 
further these approaches. Another innovation will use gamification to engage trainees in their work, with the use 
of logic built in that provide points and badges for best practice and provide non-monetized ‘rewards’ for their 
efforts. Gamification has been shown to be effective in education at all levels.  
 
Implementation 
 
Briefly describe the implementation phases of the program or project. 
 
In radiology, we have implemented a dashboard (http://demo.trovedashboard.com) for our trainees, which is 
now receiving real-time feeds from our clinical information systems. The volume view of the TROVE dashboard 
shows the number of exams a has interpreted on a rotation (for a given PGY level) and if they’ve reached their 
rotation goals set by the program director. For example, in the pediatric radiology rotation: First years rotating 
through pediatrics are expected to read (or perform, in the case of fluoroscopy) per week: 50 plain films, 2 CTs, 
10 fluoroscopy studies, and 25 ultrasounds. The disease view of the TROVE dashboard utilizes machine learning 
and natural language processing techniques to analyze radiology reports in order to analyze the specific diseases 
that trainees have personally seen. We have also created an inquiry report function within the Electronic Health 
Record (EHR) relevant to all services, so that both individual trainees and education leaders will have relevant 
dashboard for the clinical work and utilization details. For example, medicine residents can generate time-
anchored reports on their patients including demographics, diagnoses, utilization of labs, pharmacy orders, and 
imaging orders (ranked by frequency). Additional reports meet the needs of the program directors in terms of 
monitoring program wide goals, the experience of each individual resident, or specific groups (PGY1s or just the 
residents in MICU) to understand clinical exposure. Key Milestones: 1. Obtain access to EHR data (both historical 
and create real-time feed mechanism) 2. Determine specific diseases that are relevant to the different rotations 
in medicine 3. Create machine learning models and train SVM classifiers 4. Apply those classifiers on untrained 
live data 5. Determine and implement any potential gamification elements relevant for medicine. 
 
List and describe any resources, guidelines, requirements, and/or specific skills or processes that were used to 
implement this program or project. 
 
The co-principal investigators (L Logio, G Shih) have their own departmental motivations and skills to develop 
technology to enhance learning in trainees. We are partnering with the hospital systems (M Fred) to interface 
smoothly in the implementation phase. External stakeholders includes the larger community of the Weill Cornell 
Medical College (J Richardson, B Hempstead), faculty from Cornell Tech (R Zabih) as well as the professional 
developers from Apple Computers (S Farrell, R Bettencourt, G Lange) to help teach faculty and organize content. 
The individuals from the departments are linked together through a GME IT Committee, sharing best practice and 
learning from each other. 
 
Describe any "out of the box" thinking or creative approaches to meeting project goals. 
 
Our main ‘out of the box’ approach was to use machine learning techniques, which are commonly used in other 
industries (eg, Netflix movie recommendations, Google typing autocomplete), and to use it for resident 
education. We also believe that engaging residents using gamification is also unique in this particular setting. 
 
 
 

http://demo.trovedashboard.com/
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Explain how you collaborate with internal and external entities on this program or project including how you 
engaged patients, providers and/or key partners throughout the implementation process. 
 
For the radiology dashboard (http://demo.trovedashboard.com), we had both internal and external 
collaborations. We work with all the radiology subspecialty division chiefs (eg, neuroradiology, body, pediatrics, 
etc), in order to determine concrete goals for each clinical rotation. Specifically we want the disease entities that 
should be seen over the course of the residency and the number of times that the resident should see each 
disease. We also are obtaining goals for the number of exams a resident should dictate on a rotation (for a given 
PGY level). Here’s an example from the pediatric radiology rotation: First years rotating through pediatrics are 
expected to read (or perform, in the case of fluoroscopy) per week: 50 plain films, 2 CTs, 10 fluoroscopy studies, 
and 25 ultrasounds. Upper class residents have similar expectations per week, and additionally they are expected 
to read 2 MRs per week as well. In terms of specific diagnoses, there are ~50 or so pediatric diagnoses, organized 
into broader categories such as Chest, GI, Neuro, GU, MSK, which residents are expected to have come across; 
the more common ones, such as pneumonia or bronchiolitis, have a higher number expected (10, each), and the 
rarer ones, such as esophageal atresia, have a lower number expected (1). Similarly, each rotation has its list of 
modalities and pathologies, tailored to the nature to that rotation. External collaborators include Professor Ramin 
Zabih, PhD from the Cornell Tech campus, as well as his PhD students, who assisted us on some of the ML and 
NLP techniques. For the dashboard expansion to medicine, we envision a similar process of collaboration 
between the clinical divisions, as well as external collaborations with hospital informatics. 
 
Publication/Presentation(s): 
 
Minkowitz, Shlomo, Teichman, Kurt, Herrmann, Charles, Mennitt, Kevin, Zimmerman, Robert, Shih, George. 
“Open Source Radiology Resident Educational Dashboard App To Measure Clinical Experience” (presentation, 
Radiological Society of North America [RSNA], Chicago, IL, December 3, 2014). 
 
Teichman, Kurt, Minkowitz, Shlomo, Herrmann, Charles, Shih, George. “TROVE: Open Source Resident Dashboard 
with Disease Classification Using Natural Language Processing (NLP) and Machine Learning (ML)” (presentation, 
Radiological Society of North America [RSNA], Chicago, IL, November 29, 2015).  
 
Evaluation 
 
Describe the impact and measures of success of your program or project. 
 
The volume view of our radiology dashboard was applied retrospectively to our 1st-3rd year residents. Our 
second year class's data (n=10) was analyzed, with a total of 18 unique rotation+modality “combinations” (e.g., ER 
days + CT). We evaluated mean performance and inter-resident range (as a ratio of the mean). ER nights and 
fluoroscopy were excluded due to limiting workflow logistics; a remaining 14 combinations were analyzed. Of 
these 14, the residents performed at or above for division expectation (>90%) for 10/14. On 4/14 combinations, 
the residents performed below expectation: nuclear medicine (34%), pediatric fluoroscopy (41%), body/MSK MRI 
(67%), and pediatric CT (83%). When averaging performance across all rotations, all residents performed >90% of 
expectations. Inter-resident range within any given combination, expressed as range:mean ratio, ranged from 0.6-
3.6. A ratio >1 (8/14) was seen in every combination where performance was below expectations. We are doing 
further analysis to see if the dashboard findings can be used to guide trainee self-study, provide trainees with 
additional imaging exams to interpret, and also if the trends can be predictive of resident success. The disease 
view is currently in active development. We currently have 174 support vector machine (SVM) classifiers to 
associate radiology free text reports with 174 specific disease labels, which correspond to diseases that were 
determined to be important for resident training by the different departmental division chiefs. Resident reports 
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are processed using Natural Language Processing techniques by finding both positive and negative labels for a 
particular disease and then compiling a MESH concept list of the most common concepts associated with that 
particular disease to determine features to be used in SVM training. The average F1-score across all 174 svm 
classifiers is 0.801894 (best = 1.0). Some diseases scored higher such as Carotid Stenosis (0.883001144096) and 
Wrist Fracture (0.886353355114). Other diseases had lower scores such as Testicular Torsion (0.676691729323). 
A single report may include multiple diseases and will be classified as such by the SVMs.  
 
Lessons Learned 
 
What were the anticipated and unanticipated lessons learned from this program or project? 
 
Several anticipated lessons were learned, including coordinating efforts of a team with different skillsets and 
expertise who all have busy schedules is always challenging. Integration of clinical data and transforming it into 
useful information takes lots of time, patience, and iterations. Unanticipated lessons include how enthusiastic the 
faculty and residents were to the concept dashboard, although it took some time for them to fully comprehend 
the implications. Also unanticipated was that given the generally mediocre user experience of many clinical apps, 
how much they appreciated our efforts in creating a well-designed dashboard (engaging an online design 
company to create many of our design elements).  
 
What strategies have been implemented to sustain this program or project? 
 
The project is still active, and we’re still in active development of the machine learning portions. We are 
continuing to look for ways to improve our machine learning techniques, evaluating some of the newer 
algorithms that have emerged in the past year. We are presenting an abstract at a national radiology society 
conference in Nov 2015, and are preparing a manuscript for publication. We continue to look for additional 
sources of funding to continue and expand this to other areas outside radiology. Finally, we’ve developed our 
software using many of the popular open source tools and platforms. We have also tried to make our software as 
vendor neutral as possible, so that there is no dependency on a particular EHR, or other commercial clinical 
system. Finally, we have released it open source (http://src.dashboard.trove.nyc) so that other training programs 
may benefit from our work, and potentially collaborate with us to improve our project. 
 

http://src.dashboard.trove.nyc/

