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Why understanding the primary literature is a 
challenge for undergraduate students

• Vocabulary used – challenging “regular” language & scientific jargon
• Introduction rarely written at an undergrad level 
• Students not familiar with the science &/or the techniques 
• Students read the authors’ interpretations, before/instead of 

interpreting the data for themselves

Reading a journal article, on their own, is a difficult 
assignment for undergrads!
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Eliminate some of these barriers using a 
flipped approach to the scientific literature

àAssign pre-class readings that students can 
understand

à Use in class time to focus on the science in the 
paper, using active learning



General strategy to active learning approach 
to scientific literature

1. Assign a pre-class reading(s) of an appropriate level 
2. Fill in gaps related to background information during class meeting
3. In class, students brainstorm about questions to be addressed & 

experiments to be done
4. Reveal data from the paper for students to interpret 
5. Synthesis activity/assessment

All of this is done without reading the text of the 
journal article!



An example of how I’ve used this strategy

• Molecular biology of human health conditions course – mostly juniors 
& seniors
• 1.5 hour session

• Prior knowledge of students: molecular basis of Down syndrome & 
the over-expression of genes on chromosome 21, but they have not 
learned details about X chromosome inactivation



1. Assign a pre-class reading(s) of an 
appropriate level

Nature Scitable

*Study questions to 
accompany reading



2. Fill in gaps related to background in class

• Go over answers to study 
questions

• Discuss molecular details of X 
chromosome inactivation, 
including changes in chromatin 
structure – based on a review 
article that they do not read

Cerase et al. 2015



3. In class, students brainstorm about questions to 
be addressed & experiments to be done

• How might the XIST gene be used as a 
genetic therapy for Down syndrome?

• In general, what might you expect if the 
XIST gene were inserted in an autosome?

• What kinds of molecular features might 
you expect for that autosome carrying 
the XIST gene?

à I compile a list of collective student answers to 
the third question on the board

• Students work in groups of 3-4, 
followed by class discussion
• At this point, I do not ask them 

to design experiments 



• One data set at a time 
• Annotate figures & add critical 

information (no figure legends or text)
• Small group discussion, followed by 

class discussion

Jiang et al. 2013

Targeted questions to guide students:
àHow many copies of chr 21 are found in these cells?
àHow many copies of chr 21 carry the transgenic XIST?

DNA/RNA FISH

DYRK1A is a gene on chr 21.

4. Reveal data from the paper for students to 
interpret 



• One data set at a time 
• Annotate figures & add critical 

information (no figure legends or text)
• Small group discussion, followed by 

class discussion

Jiang et al. 2013

Check off student answers from list as data 
from paper are discussed!

DNA/RNA FISH

DYRK1A is a gene on chr 21.

4. Reveal data from the paper for students to 
interpret 



5. Synthesis activity/assessment 

• Write abstract based on data discussed in class – this is my favorite!
• Plan a follow up study
• Describe the most interesting part of the paper
• Write at least one question about X chromosome inactivation &/or 

the experiments discussed today



Advantages to this active approach

• Students are immersed in higher-level critical thinking during 
class:
ØDeveloping scientific questions & forming hypotheses
ØDesigning experiments, including controls
ØData analyses & drawing conclusions

• More opportunities for SUCCESS with experimental design
• Opportunities to discuss how real science is done & to consider 

feasibility – students often suggest experiments that are not done 
• Allows gaps in knowledge to be identified more readily 
• Student investment in the paper! 



Adapt to any level & all scientific disciplines

• Tailor questions to appropriate level during brainstorming & 
interpretation phases

- Ask students for control(s)
- Ask students to make predictions before data is revealed

• Students can think of questions to address, even if they don’t know 
the techniques to do it
• More or less writing as an assessment at the end



Questions?

Contact info: tstevens@rmc.edu


