
Making metrics come 
alive with interactive 
data visualizations

In today’s hypercompetitive funding environment, researchers 
need to stand out. Engineering librarian Bill Mischo and 
team devised a creative solution. They transformed data 
from Scopus and other databases into dynamic, interactive 
visualizations highlighting individual researcher activity. The 
Carle Illinois College of Medicine at the University of Illinois 
at Urbana-Champaign then used these enhanced metrics in 
funding applications.

UIUC’s Library puts Scopus APIs to work

Scopus®

 “Universities are 
routinely using research 
impact assessment 
measures in external 
grant funding, and for 
other processes such as 
promotion and tenure.  
And libraries are now 
providing campus 
administration with a lot 
of those metrics.”

—Bill Mischo,  
Head of the Grainger Engineering 

Library, University of Illinois at 
Urbana-Champaign

Background
The Carle Illinois College of Medicine 
(CICOM) is the first college of medicine 
in the world to offer a curriculum that 
fuses engineering, medicine and the 
humanities. Established in 2015, it is a 
partnership between Carle Health System, 
an Urbana-based system of hospitals and 
physician groups, and the University of 
Illinois at Urbana-Champaign (UIUC), 
one of the top public research universities 
in the United States. The Cancer Center 
at Illinois (CCIL), affiliated with the 
CICOM, conducts innovative cancer 
research fusing strengths in science and 
engineering. Its 73 world-class researchers 
come from many UIUC colleges and 
departments, including the CICOM. 

The Grainger Engineering Library 
Information Center (the engineering 
library) at UIUC provides a range of 
services supporting digital scholarship, 
enhanced discovery and visualization 
activities. Bill Mischo is Head of the 
Grainger Engineering Library at  
Urbana-Champaign and the Berthold 

Family Professor in Information Access 
and Discovery. Mischo has a history of 
developing digital data platforms and 
was recognized in 2015 by the American 
Association for the Advancement of 
Science as an AAAS Fellow for “research 
relevant to the development of new digital 
library technologies.” 

Challenge
CICOM wanted to enhance the 
CCIL’s funding applications with the 
National Institutes of Health (NIH) and, 
consequently, improve the chances for 
funding success. The NIH was particularly 
interested in better information about 
co-authorship within cohorts.

The challenge was to provide evidence 
of the scholarly productivity and impact 
of the CCIL’s 73 researchers in an up-to-
date interface. Was there a better way to 
track, analyze and highlight individual 
and aggregate researcher publications, 
citations and co-author collaborations in 
real time?
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Interactive data visualization of UIUC researchers’ output, including 
articles, citations, NSF and NIH grants since 2010, patents and 
co-authors. The bubble size varies based on output.

Solution
Mischo and a small team from the engineering library,  
including Mary Schlembach and Elisandro Cabada, set out 
to develop retrieval and visualization tools to deliver the 
information required. 

“There’s no shortage of tools to do visualizations now. But we 
wanted to build a system that was web-based and interactive, 
where we could write scripts that query other databases and 
pull things from other APIs,” Mischo explains. “That meant it 
had to be very dynamic and integrated with a number of other 
distributed resources.”

Using Scopus APIs, they extracted information from Scopus 
on CCIL publications, citations, authors and co-authors. Then, 
using a series of scripts, they created related database tables 
to capture the data. These tables were augmented with CCIL 
grant data drawn directly from the NIH and National Science 
Foundation (NSF). For patent data they used the United States 
Patent and Trademark Office API. Additional bibliometric data, 
such as the Elsevier CiteScoreTM journal impact data, was used to 
provide more detailed research impact indicators.

Using Scalable Vector Graphics (SVG) meant they were able to 
scale visualizations so they would look the same on the library’s 
13-foot by 8-foot visualization wall as on a laptop screen. 

The team built two separate interfaces:

• CCIL publications

Users can search five years’ worth of CCIL publications by 
author, article title, journal title, abstract word(s), affiliation 
and year. A separate author browse function can be used to 
view authors of unique CCIL cohort papers.

• CCIL researchers 

This interactive visualization contains a series of bubbles for 
each researcher. The bubble size varies based on output, i.e., 
the larger the bubble the more citations and publications. 
Users can click on the bubbles to retrieve a Scopus-style 
record for the papers a researcher has published over the past 
five years, citations, and NSF and NIH grant matches. Another 
bubble shows the number of co-authors within the cohort — 
information the NIH is particularly interested in collecting.

“We have been able to do custom views of co-authored counts 
by year, publications per year and cited-by counts per year. We 
are also providing affiliations of co-authors and finding all 
articles where a co-author is in another medical school or cancer 
center. We are using a lot of this data as part of the tables that 
are generated for the NIH grant that the CCIL researchers are 
putting together,” Mischo explains. “And if we have technical 
questions on what we are trying to achieve, Elsevier’s support for 
their Scopus APIs is excellent.”

API is the abbreviation for Application Programming Interface, a software intermediary that allows two applications to 
talk to each other. An API offers the same features as a web interface, but with results in a machine-readable format. 
This enables software, rather than humans, to find information.
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“Libraries that take a 
leading role in providing 
and enhancing research 
impact metrics are 
aligning themselves very 
strategically with the needs 
of their stakeholders. We’ll 
continue to develop new 
services based on the rich 
information available via 
Scopus APIs.”

—Bill Mischo,  
Head of the Grainger Engineering Library, 
University of Illinois at Urbana-Champaign

Results
The result is a comprehensive picture of research impact 
for all these authors from siloed databases and resources. 
With the information delivered by the Scopus APIs into the 
dashboard, CICOM has achieved its original goal to inform grant 
applications with more robust and detailed information. 

The research impact indicator visualizations and analysis are 
currently being used in a number of campus settings at UIUC. 
The Illinois team is also studying the relationships between 
research impact indicators and asking questions such as, “Do 
the researchers with the highest number of articles have the 
highest number of citations or patents?” The group has begun 
to look at these correlations and develop a system for weighting 
individual research impact indicators to modify the visualizations 
and develop composite research impact values. 

Professor Rohit Bhargava, the Founder Professor of Engineering 
and Director of the CCIL, states that, “The visualizations and 
research impact analysis supplied by Professor Mischo and the 
Grainger Engineering Library team have been very helpful to 
understand productivity, budding collaborations and impact of 
the research at the CCIL.”

But the benefits have not stopped there. 

Since working with CICOM, the engineering library has 
generated data visualizations for other groups, departments 
and institutes, including several centers and departments in 
the College of Engineering and the International Institute for 
Carbon-Neutral Energy Research (I²CNER).

“Research impact metrics are frequently being employed by 
universities to better understand, monitor, and assess research 
and scholarly communication activities,” Mischo observes. 
“Libraries that take a leading role in providing and enhancing 
those metrics are aligning themselves very strategically with 
the needs of their stakeholders. We’ll continue to develop new 
services based on the rich information available via Scopus APIs.” 

More Information
See Bill Mischo’s presentation “Employing APIs to create powerful data visualizations” online. View webinar

Learn more about Scopus APIs and their applications with libraries. About Scopus APIs

Visit the Developers’ Portal to start working with Scopus APIs. Get started
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