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PROMPT (CLASS DISCUSSION)

Reading a research article is ________
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TYPES OF SCIENTIFIC PUBLICATIONS

 Primary Research Articles (PRAs)

 Reviews

 Methods and Protocols

 Resources: Databases and Repositories

 Others
 Letters and Short Reports
 Commentaries
 Perspectives
 Clinical Case Study
 Book Review etc.
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WHAT TO LOOK FOR IN A SCIENTIFIC PRA?

 Look for comprehensive studies in journals such as NEURON, Journal 
of Neuroscience, Journal of Neurophysiology, Cell Reports etc.

 Look for articles which follow best practices in scientific writing with
 Detailed figures showing the data points and rigorous statistics 

based on the data distributions.
 Multiple figure panels with one or more approaches to support their 

findings (e.g., gene expression change validated with functional 
protein expression).
 Validated methodology on standard assays.
 Provides code, data repositories etc. as needed to justify the 

results.
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WHAT’S IN A GOOD PRA?
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STUDY HYPOTHESIS IS CLEARLY STATED AND/OR
DEMONSTRATED IN A GRAPHICAL FORMAT
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CLEAR, MULTI-PANEL FIGURES SHOWING 
DATA POINTS IN GRAPHS AND 

REPRESENTATIVE IMAGES OF RAW DATA
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METHODS ARE WELL-DOCUMENTED AND 
VALIDATED IN THE STUDY
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UNDERSTANDING A PRA:

In this course, you will learn two approaches:

 The C.R.E.A.T.E. approach

 The C.S.S. approach
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LEARNING OBJECTIVES

 Demonstrate comprehension of scientific literature through 
systematic development of pedagogical outcomes using the 
C.R.E.A.T.E approach.
 Demonstrate longitudinal improvement in the C.R.E.A.T.E 

outcomes such as concept maps, figures analysis etc.
 Demonstrate enhancement in critical analysis skills by application 

of a novel C.S.S. approach for a research theme.
 Build confidence and peer collaboration skills.
 Demonstrate improvements in their scientific communication 

skills.

EACH STUDENT MUST:
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C.R.E.A.T.E. RESOURCE TO GUIDE YOU

https://uclalibrary.github.io/creates/ 
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C.R.E.A.T.E. ARTICLES TO GUIDE YOU
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EXPECTED OUTPUTS OF C.R.E.A.T.E. 
BASED PRA ANALYSIS

1. A Concept Map for Introduction

2. A Methods Diagram for illustrating the Approaches

3. Annotations of Results Figures consisting of: the 
experimental hypothesis, data and statistics to elucidate the 
hypothesis. 

4. Think of the Next Experiment

5. A Synthesis Map of the whole study
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UNDERSTANDING A PRA

In this course, you will learn two approaches:

 The C.R.E.A.T.E. approach

 The C.S.S. approach
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C.S.S.: CURATE SCIENTIFIC SUMMARIES

 The novel C.S.S. approach 
leverages published work curated 
in the National Center for 
Biotechnology Information (NCBI) 
databases. 
 Peer Learning PODs (PLPs) curate 

published evidence for causal 
interactions between proteins and 
other biomolecules mediating 
various functional crosstalks in the 
nervous system (e.g., interactions 
between neural excitability, 
neuroinflammation, and 
neuroendocrine functions). 
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RESEARCH THEME

Cytokines & other 
microglial signals

Neurotransmitters

Microglia Neurons

Effects on 
Neurophysiology

Synaptic plasticity

Structural plasticity

• Neurotoxicity
• Neuroprotection

What cellular and molecular signaling mechanisms mediate the 
crosstalk between neurophysiology and neuroinflammation?

Focus on the molecular mediators of 
Neuron-Microglia* interactions

Intrinsic plasticity

* Microglia are the resident immune 
cells of the nervous system

Supplementary Material 2 for Vanugopal S (2023) Teaching Scientific Literature Analysis: A Systematic Adoption of Skill- 
Building Methods to Enrich Research Training for Undergraduate Students. J Undergrad Neurosci Educ 22(1):A74-A81.



C.S.S. SUMMARY EXAMPLE
STEP-1: PRA pre-evaluation

 – Is there experimental evidence for causal effect from A  E  T?

Activator(s)
A

Effector(s)
E

Target(s)
T

Functional 
Effect

TGF-b - Nav current Intrinsic

TNF-a TNF-a1, TNF-a2 Nav current Intrinsic

IL-18 - Nav current Intrinsic
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C.S.S. SUMMARY EXAMPLE
STEP-2: PRA curation

 – Complete the C.S.S. Form to consolidate evidence of causal 
molecular and cellular crosstalk in the nervous system.
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RESULTS OF AN EXAMPLE CASE STUDY 
USING THE C.S.S APPROACH

A E T 
A E T 
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GUIDELINES FOR WEEKLY CLASS ACTIVITIES

 Week-1: Review class lecture and notes on the C.R.E.A.T.E. and 
C.S.S. approaches. 
 Week-2: 
 Each PLP reads and presents 1 of the 3 assigned review articles. 
 All PLPs must present. 
 PLPs select PRAs (4 per PLP) and enter article PMIDs and NCBI article 

link in the collective Google Sheet! (make sure that there are no 
duplicates).

 Weeks 3-6: 
 Conduct C.R.E.A.T.E-based analysis of each PRA with your PLP. Each 

POD makes a 15 mins slide presentation of the C.R.E.A.T.E outcomes 
during class discussion each week. 
 Concurrently, each week, fill out the Google Form to complete the 

C.S.S. step for each PRA analyzed using the C.R.E.A.T.E approach.
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LEARNING ASSESSMENTS

 Demonstrate comprehension of scientific literature through systematic development of 
pedagogical outcomes using the C.R.E.A.T.E approach? 
 Assessed based on the clarity and presentation of concept maps, synthesis maps etc.

 Demonstrate longitudinal improvements in the C.R.E.A.T.E outcomes such as concept 
maps, figures analysis etc?
 Assessed based on improved clarity and presentation of scientific theories, hypothesis 

and results analysis in the concept maps etc.
 Demonstrate enhancement in critical analysis skills by application of a novel C.S.S. 

approach for a research theme?
 Assessed based on students’ ability to unravel cause-effect analysis in the PRAs.

 Build confidence and peer collaboration skills?
 Assessed based on self-evaluation survey, individual and group presentations.

 Demonstrate improvements in their scientific communication skills?
 Assessed based on class presentations, ability to answer peer and instructor’s 

questions.

DOES EACH STUDENT…
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