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I.   



proposals.  Stress- and time-management skills will be integrated in to all of the activities and 
practiced to promote a life-long healthy lifestyle.   
 
The CSULB Research Infused Curriculum: 
 
Among the selling points in pursuing a college education is the idea that graduates will have the 
skills to discover new solutions to the community’s challenges and lay the groundwork for the 
industries of the future.  Much of this promise is directly supported when students are prepared 
to become research professionals in their respective fields. 
 
CSULB will support the preparation of its g



 Instructional Strategies for Skill Development 
This course can be categorized as an Advanced Skills general capstone F in the GE categories.  
The Essential Primary Skills of GE that can be developed by this course is ‘Inquiry and Analysis’ 
and the secondary GE skills is ‘written communication.’ The Student Learning Outcomes 
(SLOs), instructional strategies, and evaluation instruments are:  
 
Course Outcomes: After taking this course, students will be able to: 

Investigate, hypothesize about, and design experiments to probe specific scientific 
problems. 
Perform statistical and error analyses on empirical data sets 
Present convincing scientific arguments in written and oral formats 
Prepare high-caliber scientific funding proposals 
Objectively evaluate (peer-review) scientific arguments and funding applications  

 
GE Learning Outcomes: 

• Inquiry and Analysis 
o Topic Selection, Existing Knowledge, Research, and/or Views  
o Design Process, Analysis, and Conclusions  
o Limitations and Implications 

• Quantitative Reasoning 
o Interpretation, Representation, and Assumptions (Limitations)  
o Calculation and Application/Analysis  
o Communication (Expression of quantitative evidence) 

• Written Communication 
o Context of and Purpose for Writing  
o Content Development 
o Sources and Evidence  

 
The preceding learning outcomes should appear on all course syllabi. 
 
 
V.  Outline of Subject Matter 
The primary topics to be covered in Advanced Biomedical Research Methods are designated 
below as A-D.  Each primary topic is followed by a list of relevant Student Learning Outcomes.  
Instructors are expected to cover some or all of the listed subject matter for each primary topic.  
This course is intended to be activity-driven so that students are engaged with guided-discovery 
and improvement of their own strengths and weaknesses as young scientists. 
 
The course is designed around the premise that students who are actively engaged in directing 
their own academic and career trajectories are more likely to stay on task and realize their 
planned objectives.  Thus, while an aspect of this course is designed to inform students of 
standard scientific conventions and methods

 





learning environment in which students regularly engage in exploring scientific conventions and 
methods, evaluating and critically assessing those conventions and methods, and developing 
the skills needed to be successful research scientists.  





XII. Consistency of SCO Standards Across Sections 



• Weigh the importance and severity of experimental 
mistakes, errata, and fraudulent reporting. 

Statistical analysis & error 
analysis (approx. 2 weeks) 
o Sources of experimental and 

numerical error 
o Error propagation and effects of 

error on fitting to quantitative 
models 

o Variance, regression, t-test, Q-
test, outliers  

o Hands-on, software-based 
statistical and error-analysis 
workshops 

• Identify sources and types of errors in experimental 
procedures and weigh their significance. 

• Conduct statistical characterization of collected 
data, assess confidence intervals, and identify 
outliers. 

• Propagate quantitative errors associated with 
multiple values within a numerical analysis; visualize 
and interpret data with error bars. 

• Fit quantitative data, with errors, to analytical 
models and assess the quality of such fits.  

 

Data analysis: the 
complementarity of experiment 
and modeling  
(approx. 1 week) 
o Hands-on learning: the modeling 

of kinetic data (relevant for all 
biomedical fields) 

o Students to apply statistical 
analysis, error analysis, and best-
fit modeling  

• Appreciate the complementary nature of 
experimental, theoretical, and computation/modeling 
approaches in scientific inquiry.   

• Apply basic computer programming to perform data 
analysis and statistical characterization using 
common scientific software (Mathematica, MatLab). 

 

More complex analysis methods 
and critical analysis of the 
literature 
(approx. 3 weeks) 
o How to learn and appreciate new 

analytical methods found in the 
literature  

o Applied skepticism: over- and 
under-interpretation, testing 
“speculative” interpretations 

o Interpret and evaluate analytical 
methods within published 
research articles 

o Students to identify, study, and 
present a novel analytical method 

• Critically analyze, and identify the limitations within, 
past studies. 

• Investigate and assess unfamiliar experimental 
techniques and methods of analyzing data, including 
both fundamental and cutting-edge methods. 

• Define resolution and the resulting experimental 
constraints needed to probe questions of interest.  

• Draw connections between new and previously 
applied methods, and assess contradictory results 
stemming from varying approaches. 

The logic of scientific arguments, 
advanced writing and critiquing 
skills 
(approx. 2 weeks) 
o Argument structure and 

components 
o Deductive and inductive 

reasoning, validity, and 
soundness 

o Formal fallacies  

• Distinguish between deductive and inductive 
arguments, and identify formal fallacies within such 
arguments.  

• Assess and critique the structure, reasoning, 
validity, and soundness of published scientific texts.  

• Analyze the logical writing of self and peers and 
apply such analysis during composition of final 
course projects.   

 



Final project: research grant 
identification and proposal  


