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1. Learning standards alignment 

Learning Performance: Students will evaluate the analysis of more than 130,000 National Institutes of Health (NIH)-

funded grant applications, using multiple criteria and detailed controls to determine the relationship between peer 

review panel scores and future quality of research. 

The following tables provide an overview of the learning standards covered by this article, including the A Framework for 

K-12 Science Education (Framework), Common Core State Standards English Language Arts-Literacy (CCSS ELA), Common 

Core State Standards Statistics and Probability (CCSS HSS), AP Science Practices, and Vision and Change for 

Undergraduate Education. Where applicable, activities and information will be marked with specific standards to which 

they are linked. 

A Framework for K-12 Science Education  

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Analyzing and Interpreting Data 
(SEP4) 
Analyze data using tools, 
technologies, and/or models (e.g., 
computational, mathematical) in order 
to make valid and reliable scientific 
claims or determine an optimal design 
solution. 
 
Apply concepts of statistics and 
probability (including determining 
function fits to data, slope, intercept, 
and correlation coefficient for linear 
fits) to scientific and engineering 
questions and problems, using digital 
tools when feasible.  
 
Consider limitations of data analysis 
(e.g., measurement error, sample 
selection) when analyzing and 
interpreting data. 
 

Obtaining, Evaluating, and 
Communicating Information (SEP8) 
Critically read scientific literature 
adapted for classroom use to 
determine the central ideas or 
conclusions and/or to obtain 
scientific and/or technical 
information to summarize complex 
evidence, concepts, processes, or 
information presented in a text by 
paraphrasing them in simpler but 
still accurate terms. 
 
Evaluate the validity and reliability 
of and/or synthesize multiple claims, 
methods, and/or designs that appear 
in scientific and technical texts or 
media reports, verifying the data 
when possible. 

ETS1.C: Optimizing the Design 
Solution 
Criteria may need to be broken down into 
simpler ones that can be approached 
systematically, and decisions about the 
priority of certain criteria over others (trade-
offs) may be needed. 

 
 

 

 

Cause and Effect 
Empirical evidence is required to differentiate 
between cause and correlation and make 
claims about specific causes and effects.  

 



 
 
 

Common Core State Standards English Language Arts-Literacy 

Key Ideas and Details Craft and Structure Integration of Knowledge and Ideas 

RST.9-10.2 
Determine the central ideas or conclusions of 
a text; trace the text’s explanation or 
depiction of a complex process, phenomenon, 
or concept; provide an accurate summary of 
the text. 

 
RST.11-12.2 
Determine the central ideas or conclusions of 
a text; summarize complex concepts, 
processes, or information presented in a text 
by paraphrasing them in simpler but still 
accurate terms. 
 

RST.9-10.4 
Determine the meaning of symbols, key 
terms, and other domain-specific words and 
phrases as they are used in a specific scientific 
or technical context relevant to grades 9–10 
texts and topics. 

 
RST.9-10.6 
Analyze the author’s purpose in providing an 
explanation, describing a procedure, or 
discussing an experiment in a text, defining 
the question the author seeks to address. 
 
RST.11-12.4 
Determine the meaning of symbols, key 
terms, and other domain-specific words and 
phrases as they are used in a specific scientific 
or technical context relevant to grades 11–12 
texts and topics. 
 

RST.11-12.6 
Analyze the authors’ purpose in providing an 
explanation, describing a procedure, or 
discussing an experiment in a text, identifying 
important issues that remain unresolved. 

RST.9-10.8 
Assess the extent to which the reasoning and 
evidence in a text support the author’s claim 
or a recommendation for solving a scientific 
or technical problem. 
 
RST.11-12.8 
Evaluate the hypotheses, data, analysis, and 
conclusions in a science or technical text, 
verifying the data when possible and 
corroborating or challenging conclusions with 
other sources of information. 

 

AP Science Standards 

AP Science Practices 

Science Practice 5 (SP5) 
The student can perform data analysis and evaluation of evidence. 

 
Science Practice 7 (SP7) 
The student is able to connect and relate knowledge across various scales, concepts, and representations in and across domains. 
 

 

 

 

 

 



 
 

Connections to the Nature of Science 

Vision and Change for Undergraduate Biology Education 
Core Competencies and Disciplinary Practices 

A Framework for K-12 Science Education 
Understandings About the Nature of Science 

Ability to apply the process of science 
The scientific process is evidence-based and can be used to 
understand natural systems. This involves observational strategies, 
hypothesis testing, experimental design, evaluation of experimental 
evidence, and the development of problem-solving strategies. 
 

Scientific Investigations Use a Variety of Methods 
Science investigations use diverse methods and do not always use the 
same set of procedures to obtain data. 
 
 
Scientific inquiry is characterized by a common set of values that 
include: logical thinking, precision, open-mindedness, objectivity, 
skepticism, replicability of results, and honest and ethical reporting of 
findings. 
 
Scientific investigations use a variety of methods, tools, and 
techniques to revise and produce new knowledge. 
 

Scientific Knowledge is Open to Revision in Light of New 
Evidence 
Scientific explanations can be probabilistic. 
 
Most scientific knowledge is quite durable but is, in principle, subject 
to change based on new evidence and/or reinterpretation of existing 
evidence. 
 
Scientific argumentation is a mode of logical discourse used to clarify 
the strength of relationships between ideas and evidence that may 
result in revision of an explanation. 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

2. Article Overview 

Article summary (recommended for educator use only) 

In recent years, more and more scientists have raised concerns about bias in the peer review system. Efforts to detect and quantify this bias have 

produced contradictory results. This study evaluates a pool of 130,000 applications for NIH grants to determine if factors such as the applicant’s 

name or publication history influence the peer review committee’s decision.  The study authors concluded that, although the peer review system is 

not without bias, it is an effective way to evaluate the quality of applicants and predict future scientific achievement. 

Importance of this research 

Scientists rely on grant funding to perform their research. Applications for grant funding are typically reviewed by a committee of scientific 

professionals that are, ideally, wholly unbiased. However, previous work has shown that factors such as an applicant’s race, name, and previous 

publications can influence a committee’s decision of whether or not to award funding. This study suggests that, despite bias, peer review is an 

effective way to determine an applicant’s potential for producing high-quality research. Future work could compare the peer review system with 

other methods of choosing applicants, or evaluate other potential biases not addressed in this study. 

Experimental methods 

The authors worked with existing data using a variety of statistical models. The models they treated these data with removed different biases, 

allowing the authors to judge the relative contribution of each to the application outcome. 

Conclusions 

The authors concluded that reviewers contribute valuable insight about the quality of applications and that factors such as elite affiliation or 

previous publications do not contribute significantly. Although there is still some bias in the system, peer review generates information about the 

quality of applications, and higher peer review scores are positively correlated with higher-impact research.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

3. Activities for interactive engagement 

Learning performance: Students will evaluate the analysis of more than 130,000 National Institutes of Health (NIH)-

funded grant applications, using multiple criteria and detailed controls to determine the relationship between peer 

review panel scores and future quality of research. 

Writing an abstract 
 
Students write a new abstract for the article at a grade-appropriate reading level. 
 
 

 
SEP8 
SP7 
RST.9-10.2 
RST.11-12.2 

Locating this study in the larger field 
 
Students use the annotated list of references to explain how this research builds on the 
published work on at least one other independent group of scientists. Students will 
evaluate whether data from this research supports or contradicts previous conclusions, 
and reflect on the statement that scientific knowledge is a “community effort.” 
 
 

 
RST.9-10.8 
RST.11-12.8 

Science in the news 
 
Students explore news stories in the “Related science news” tab and evaluate the 
stories for tone, accuracy, missing information, etc. They may then write their own 
news stories on the article.  
 
 

SEP8 
RST.9-10.6 
RST.11-12.6 
RST.9-10.8 
RST.11-12.8 

Results and conclusions 
 
Students diagram or map each of the experiments presented in the study (divided up 
by figure, if appropriate). They then consider the results depicted in each figure, and 
how these results support the conclusions of the study.  
 
 

 
SEP4 
SEP8 
SP5 
SP7 
 

The next steps 
 
Students design a follow-on experiment to this study that either addresses flaws or 
unanswered questions in the research at hand, or builds on it to explore a new 
question. 

 

 
 
Peer review  
 
Using the experiments from the above activity (or original experiments), students write 
a short proposal to submit to their peers for review. Small committees of students are 
given a budget and asked to select their favorite proposals for funding, and to allocate 
funds appropriately (taking into consideration what factors they want to see in a study 
in order to be worth their money). 

 

 

 



 
 

4. Discussion questions 

1. Despite their conclusion that peer review committees are effective at choosing promising grant 
proposals, the authors point out that there is still bias present in the system. What are some 
ways to address individual biases? 

 
 

SEP8 
ETS1.C 
SP7 
 
 

2. The data set used by the authors only includes funded grants and excludes grant proposals that 
were rejected (and not funded). How would you expect the results of the study to change if data 
from unfunded grants were included?  

 
 

SEP4 
ETS1.C 
SP5 
 

3. Improving the peer review system would, ideally, improve the quality of science funded by 
grants. Better NIH-funded science would lead to advances in the health sciences. Is it possible to 
link the grant review and funding process to health and survival outcomes? How?  
 

SEP4 

ETS1.C 
Cause and Effect 
 
 

4. Peer review committees are just one of many ways grants are evaluated for funding. Is the peer 
review process as described in this paper ethical? Is the value-added from peer review worth the 
risk of introducing bias? 

 

SEP8 
SP7 
 
 

5. Is it realistic to propose the creation of a system that is completely free of bias? If not, what 
would need to change for such a system to be possible? 

 

ETS1.C 
 

 


