
In testing the null hypothesis, both Monte Carlo 
simulations and empirical field-based observations 
were used to assess the feasibility of the 
heteroproximity paradigm.  As seen in the inset of Fig. 
8H, the model captures most essential features of the 
data aside from an idiopathic discontinuity at high 
temperatures.  After applying Bonferroni’s correction 
for multiple comparisons, three treatment conditions 
proved statistically distinct from the baseline (p<0.05).  
One may surmise that McDowell’s concern about 
inappropriate seeding of model parameters (Yoder et 
al., 2005) is not relevant here and, furthermore, that 
previous speculations that replication is resource-
limited (Parkwood et al., 2007) are largely correct.  
Nevertheless this study is limited in its choice of spec- 
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How can instructors help students  
read the primary literature? 

 

 
Greg Crowther (UW Dept. of Medicine) 

 



First C.R.E.A.T.E. paper 

• “Selective use of the primary literature 
transforms the classroom into a virtual 
laboratory” 

• By Sally G. Hoskins (CUNY), Leslie M. Stevens 
(UT-Austin), Ross H. Nehm (CUNY) 

 

Genetics 176: 1381-9, 2007 



Introducing C.R.E.A.T.E. 

• Consider, Read, Elucidate hypotheses, Analyze and interpret 
data, Think of the next Experiment 

• 1 line of research (4 articles) from 1 lab 

• students learn about…  
– analysis of scientific info 

– nature of science 

– creativity of research 



Interesting aspects of C.R.E.A.T.E. method 

• abridgement of articles 
– “In our previous experience, when students were assigned 

to read research articles, they often read only the abstract, 
introduction, and discussion, merely glanced at the figures 
and tables, and accepted the authors’ conclusions without 
developing a thorough understanding of the experimental 
results on which they were based. To avoid this problem, 
we do not initially provide CREATE students with the 
articles’ titles, abstracts, discussion/conclusion sections, or 
the authors’ names.” 

• concept mapping and cartooning at several stages 

• T.E.: student grant review panels judge proposals 

• email interviews with authors 

• analysis templates for figures/tables (see next slide) 





Critical Thinking Tests (CTTs) 



Growth of students’ concept maps 





Your guide to the tables (Hoskins et al. 2011) 

Category Survey statements Pre/post results 

Summary items Table 2 Not presented! 

Skill and attitude items 
(non-epistemological) 

Table 3 Table 4 

Skill and attitude items 
(epistemological) 

Table 5 Table 6 





Your guide to the tables 

Category Survey statements Pre/post results 

Summary items Table 2 Not presented! 

Skill and attitude items 
(non-epistemological) 

Table 3 Table 4 

Skill and attitude items 
(epistemological) 
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Decoding Primary Literature 
Interpreting Data 

Active Reading 
Visualization 

Thinking Like a Scientist 
Research in Context 



Your guide to the tables 

Category Survey statements Pre/post results 

Summary items Table 2 Not presented! 

Skill and attitude items 
(non-epistemological) 

Table 3 Table 4 

Skill and attitude items 
(epistemological) 

Table 5 Table 6 

e.g., “If two different groups of 
scientists study the same question, they 

will come to similar conclusions.” (R) 

“Scientists usually know what 
the outcome of their 

experiments will be.” (R) 



My view of C.R.E.A.T.E. 

Most useful: 

 
• paper series from one lab 

 

• focus on a small # of papers 

 

• figure analysis worksheets 

 

• concept mapping/cartooning 

 

Less useful: 

 
• paper series from one lab 

 

• hiding parts of papers 

 

• complexity of figure worksheets 



Figure Facts 

• Figure Facts: Encouraging Undergraduates to Take 
a Data-Centered Approach to Reading Primary 
Literature 
– Jennifer E. Round & A. Malcolm Campbell, CBE-Life 

Sciences Education 12: 39-46, 2013 
– “To enhance their data interpretation skills, students 

used a template called ‘Figure Facts’ to assist them 
with primary literature–based reading assignments in 
an advanced cellular neuroscience course. The Figure 
Facts template encourages students to adopt a data-
centric approach, rather than a text-based approach, 
to understand research articles. Specifically, Figure 
Facts requires students to focus on the experimental 
data presented in each figure and identify specific 
conclusions that may be drawn from those results.”  



Figure 1. The Figure Facts Template.  

Round J E , and Campbell A M CBE Life Sci Educ 

2013;12:39-46 

© 2013 J. E. Round and A. M. Campbell. CBE—Life Sciences Education © 2013 The American Society for Cell Biology. This article is distributed 

by The American Society for Cell Biology under license from the author(s). It is available to the public under an Attribution–Noncommercial–

Share Alike 3.0 Unported Creative Commons License (http://creativecommons.org/licenses/by-nc-sa/3.0). 



Figure Facts: findings 

• Increased time spent on figures 

• Improvement in data interpretation (see Fig. 3) 

• Positive opinion of template 

Figure 3. 
Students interpreted novel data sets 
more accurately at weeks 9 and 15.  
***, p < 0.001 by paired t test; n = 16. 



My view of Figure Facts 

Most useful: 

 
• focus on figures 

 

• simplicity of template 

 

Less useful: 

 
• focus on figures to the exclusion 
of everything else 



My worksheets 

• Like Figure Facts template, but also  . . . 

– More general conceptual questions 

– Student cartooning 

– Data tables (treated like figures) 

– Varied format from paper to paper 

 


