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The ability to understand and critically analyze scientific literature is an essential skill for 
undergraduate biology students, so they can continue to learn and interpret new scientific 
findings after college. In the Neurobiology division of the Molecular and Cell Biology (MCB) 
department at UC Berkeley, there was no formal undergraduate training for reading journal 
articles. To address this deficiency, we redesigned a large upper division course (80-100 
students), Neurobiology of Disease, to include in-depth analysis of current journal articles. 

INTRODUCTION

Course structure

Introduction and 
neurodevelopmental 

disorders

Psychiatric disorders

Neurodegeneration

Genetic and environmental risk 
factors, disease models, drug 
discovery, autism, epilepsy

Reward pathway, drug addiction, 
depression, anxiety, schizophrenia, 
ADHD

Alzheimer disease, Parkinson 
disease, multiple sclerosis, 
traumatic brain injury, regeneration 
and repair

Main topic Lecture topics

There were two one-hour lectures and a one hour discussion section, led by graduate 
student instructors (GSIs), each week. For the discussion section, three journal articles 
relating to the material covered in the lectures were chosen for each main topic. Some of 
the articles were “classics” that showed a particular model for a disease; others were 
current papers with the latest findings from the field.

For example, the articles for the section covering neurodegeneration were:

1. Zha et al. (2016) A scFv antibody targeting common oligomeric epitope has potential for 
treating several amyloidoses. Scientific Reports. 
2. Iaccarino et al. (2016) Gamma frequency entrainment attenuates amyloid load and 
modifies microglia. Nature.
3. Sampson et al. (2016) Gut microbiota regulate motor deficits and neuroinflammation in a 
model of Parkinson’s Disease. Cell. Rating
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RESULTS
At the end of the semester we conducted an anonymous survey to learn more about 
what our students thought about the course with particular emphasis on the journal 
article assignments.Students rated their comfort and ability to understand journal 
articles as higher after taking this course than before they started. This is a subjective 
measure, but most students did feel that the course had served its purpose and their 
ability to read articles improved.

Rate your comfort level reading biology journal articles

Rate your ability to understand biology journal articles

Before taking course
After taking course

Before taking course
After taking course

High level

High level

For each article, GSIs prepared reading guides that were posted on the course website 
a week before the discussions. Reading guides consisted of:
 Background information that led to this research study
 Summary of general methods (disease models, brief roadmap of methods used)
 Table of specialized terms and abbreviations with definitions
 Reading comprehension questions

During section, GSIs randomly assigned students into different groups to focus on one 
particular figure. Students were then rearranged into new groups with one “expert” for 
each figure, which could explain it to the group (jigsaw method). In the last 10-15 
minutes, the GSI led a full class discussion and went over any difficult figures, calling 
on students to help.

Students were motivated and read the articles before discussion, because they would 
need to explain a figure to their peers. In addition, we asked questions on the exams 
about the articles and 10% of the final grade was based on participation in the journal 
article discussions. 

Student quote:
The assigned relevant papers and group discussions 
have helped me hone my skills in reading articles and 
have shown me what to focus on and how to avoid 
being daunted by the sheer density and wordiness of 
a lot of these papers.

Strongly disagree

Moderately disagree

Moderately agree

Strongly agree

I am less intimidated by 
journal articles than I 
was before MCB 165

I feel more comfortable 
discussing journal 

articles with my peers

59.3% 50.9%

Student quote:
It gave me a better 
understanding of where to start 
and how to take away the main 
points even if I didn’t understand 
all the details.

Strongly disagree

Moderately disagree

Moderately agree

Strongly agree

The skills I have learned in 
MCB 165 will be useful to 

me in the future

I am more likely to read a 
journal article on my own 

after taking MCB 165

59.6%

44.4%

Student quotes about the importance of learning how to read literature:
I’m a science teacher and I want to stay updated on my literature, so I can give my 
students a lot of context.

I think being able to take in data and findings from a primary source is really 
awesome...you can determine for yourself its implications more easily.

It allows me to stay up to date with the cool things happening in scientific research right 
now and exposes me to various experimental techniques.

I appreciate that I can look at the sources mentioned in news articles to see if they are 
being represented accurately.

CONCLUSIONS
By the end of the Neurobiology of Disease course, our students had read and discussed 
nine neuroscience articles. Our GSIs reported that students became noticeably more 
comfortable discussing articles as the semester progressed, and they began to critically 
analyze the figures rather than just trying to understand them. 

Results from our end-of-semester surveys revealed that most students felt more 
comfortable and were more able to understand journal articles after practicing in this 
course. A number of students mentioned that they felt less intimidated by research articles 
now that they understand the basic format. Most student recognized the importance of this 
learned skill and said they would continue to read scientific literature outside of class. Many 
of our students will be continuing their education in medical or graduate school, so the 
ability to understand journal articles will be important in their future careers. It will also allow 
them to stay engaged in science and to judge the accuracy of science news stories for 
themselves -- an important skill of an engaged citizenship.
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Who takes this course?

Do you plan on attending 
medical or graduate school?

Most students who take Neurobiology 
of Disease (MCB 165) are MCB 
majors in their 3rd or 4th year. We 
assume they have taken the year long 
Neuroscience course that is a 
requirement.

The majority of students are 
interested in attending Medical School 
or Graduate School in the sciences or 
both (MD/PhD) after they graduate.

YES

NO

The course was divided into three main topoics, each taught by a different professor, and 
each followed by an exam. 

Journal article discussion format


