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Status of Data Management Education 

Percent of ecology courses that address 
and/or teach the data management topics 
listed 
 
Strasser and Hampton 2012 

Survey of Ecology Courses 
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Challenges in Data Management Training 

Survey of Educators 
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51.5% 
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I don't have enough information (n=41) 

It is not my area of expertise (n=53) 

There is no time to teach data 
management (n=69) 
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Leadership in Data Management Education 
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Lesson 10: Analysis and Workflows

Typical data analyses

Data processing: may include selecting a subset 
of data for analysis, merging multiple data 
sets, manipulating data for usability, or data 
transformation
Graphical analysis: makes it easier to see patterns 
and can aid in the identification of outliers
Statistical analysis: conventional statistics are used 
to analyze experimental data; descriptive statistics 
are used to analyze observational or descriptive data
Science is iterative: the process that results in the final 

product can be complex.

Reproducibility..

...is at the core of the scientific process. If results are 
not reproducible, they lose credibility. 

Good documentation of the data and the analysis 
are essential!

Formal Workflow

Analytical pipeline where each step can be 
implemented in different software systems. 

Parameters and requirements for each step are 
formally recorded.

• Single access point for multiple analyses 
across software packages

• Keeps track of analysis and provenance to 
better enable reproducibility

• Workflow can be stored
• Allows sharing and reuse of individual steps 

or overall workflow

Local contact information

View all Education Modules at https://www.dataone.org/education-modules

Workflows

Definition: Precise description of the procedures 
used in a project. Can be formal or informal.

Informal workflow

No special software is needed to create workflow 
diagrams. Workflow diagrams include: 
• Inputs and outputs
• Transformation rules or analytical processes
• Decision points
• Arrows indicating direction of process flow

Informal Workflow Example

Formal workflow example: Kepler software

Best practices for data analysis

Formally or informally document the workflows 
used to create results. Include: 
• Data provenance
• Analyses and parameters used
• Connections betweeen analyses via inputs and 

outputs
Document the code you write for analyses.
• Well-documented code is easier to review and 

share and enables repeated analyses
• Include project level information; script de-

pendencies, inputs, and outputs; parameters; 
and what happens in individual sections

Construct end-to-end scripts that run the entire 
process from start to finish without intervention.

Liz Ferguson Greg Wilson 

Fernando Pérez Stephanie Hampton 

3421 
Unique Webinar  

Attendees 

40 
Webinars 
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Community Perspectives ! 

“Thanking my lucky stars for 
@DataONEorg education modules this 

week! Data entry exercise adapted nicely 
for online participation.” 

“Awesome presentations about data 
management. The Metadata module is 

great!! I like them. Thanks 
@DataONEorg” 

“@DataONEorg website has great 
education resources on managing data 

w/ best practices.” 

“Thanks @DataONEorg for making these 
education modules available CCO! ” 

“Great collection of free education 
material on data management by 

@DataONEorg.” 

“Thank you! I love these materials.” 
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The Evolution of Resources 

Lesson 10: Analysis and Workflows

Typical data analyses

Data processing: may include selecting a subset 
of data for analysis, merging multiple data 
sets, manipulating data for usability, or data 
transformation
Graphical analysis: makes it easier to see patterns 
and can aid in the identification of outliers
Statistical analysis: conventional statistics are used 
to analyze experimental data; descriptive statistics 
are used to analyze observational or descriptive data
Science is iterative: the process that results in the final 

product can be complex.

Reproducibility..

...is at the core of the scientific process. If results are 
not reproducible, they lose credibility. 

Good documentation of the data and the analysis 
are essential!

Formal Workflow

Analytical pipeline where each step can be 
implemented in different software systems. 

Parameters and requirements for each step are 
formally recorded.

• Single access point for multiple analyses 
across software packages

• Keeps track of analysis and provenance to 
better enable reproducibility

• Workflow can be stored
• Allows sharing and reuse of individual steps 

or overall workflow

Local contact information

View all Education Modules at https://www.dataone.org/education-modules

Workflows

Definition: Precise description of the procedures 
used in a project. Can be formal or informal.

Informal workflow

No special software is needed to create workflow 
diagrams. Workflow diagrams include: 
• Inputs and outputs
• Transformation rules or analytical processes
• Decision points
• Arrows indicating direction of process flow

Informal Workflow Example

Formal workflow example: Kepler software

Best practices for data analysis

Formally or informally document the workflows 
used to create results. Include: 
• Data provenance
• Analyses and parameters used
• Connections betweeen analyses via inputs and 

outputs
Document the code you write for analyses.
• Well-documented code is easier to review and 

share and enables repeated analyses
• Include project level information; script de-

pendencies, inputs, and outputs; parameters; 
and what happens in individual sections

Construct end-to-end scripts that run the entire 
process from start to finish without intervention.
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The Evolution of Resources 

Lesson 10: Analysis and Workflows

Typical data analyses
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sets, manipulating data for usability, or data 
transformation
Graphical analysis: makes it easier to see patterns 
and can aid in the identification of outliers
Statistical analysis: conventional statistics are used 
to analyze experimental data; descriptive statistics 
are used to analyze observational or descriptive data
Science is iterative: the process that results in the final 

product can be complex.

Reproducibility..

...is at the core of the scientific process. If results are 
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Good documentation of the data and the analysis 
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• Allows sharing and reuse of individual steps 

or overall workflow

Local contact information
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Definition: Precise description of the procedures 
used in a project. Can be formal or informal.

Informal workflow

No special software is needed to create workflow 
diagrams. Workflow diagrams include: 
• Inputs and outputs
• Transformation rules or analytical processes
• Decision points
• Arrows indicating direction of process flow

Informal Workflow Example

Formal workflow example: Kepler software

Best practices for data analysis

Formally or informally document the workflows 
used to create results. Include: 
• Data provenance
• Analyses and parameters used
• Connections betweeen analyses via inputs and 
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Document the code you write for analyses.
• Well-documented code is easier to review and 
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Reproducible Research Techniques for Synthesis 

A five day immersion into widely adopted R-based 
tools for open science
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Curriculum at a Glance

Enable data reuse through better data management
 Metadata - how to write a quality data description
 Data modeling - tidy data for efficient access and storage
 Data publishing, citation and credit

Build reproducible scientific workflows
  Data munging with R tidyverse
 Working collaboratively - git and GitHub
 Writing functions in R
 Building packages for publishing repoducible research

Communicate results effectively
 Literate analysis with RMarkdown
 Publishing analytical web pages with GitHub pages
  Data visualization with ggplot and leaflet

Details

Dates:
 November 4-8, 2019
 February, 2020 TBD
 May, 2020 TBD

Cost:
  $2,100
 Includes: 5 days of instruction, 
 coffee, light snacks and lunch.
 Does not include: travel, lodging 
 costs, breakfast or dinner.

Location:
 NCEAS, 735 State St. Suite #300
  Santa Barbara, CA
 


