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What I'm going to 
talk about

• Background


• The lab experience


• Evidence-based teaching


• DM Lab - The Early Days


• The Future of the DM Lab



Background

• IUPUI


• Data Services Program


• Data Management Lab


• Why IASSIST, why now?

<iAnnotate iPad User>
Note
Urban, health sciences campus; offer both Indiana University & Purdue University degrees; managed by Indiana University 

<iAnnotate iPad User>
Note
part of the IUPUI University Library Center for Digital Scholarship

<iAnnotate iPad User>
Note
I joined University Library in October 2011 to establish data services on our campus. Early efforts focused primarily on workshops and consultations related to the NSF Data Management Plan Requirement, but I began to develop this lab in the fall of 2012.

<iAnnotate iPad User>
Note
In the interest of openness and transparency, as well as furthering the development of research data management training in academia as quickly as possible, I have made all of the materials for this lab available online with a CC-BY license. The link is in a later slide.



Data  
management  

training

<iAnnotate iPad User>
Note
As I spoke with graduate program directors in various social and health sciences program, it quickly became apparent that there is little data management training available at our campus. Some program specific courses exist in informatics and computer science, but are not relevant for social sciences or humanities.



The Laboratory 
Experience

Procedural skills


Critical thinking skills


Metacognitive skills

<iAnnotate iPad User>
Note
These include mechanical skills or specific techniques to generate, process, and prepare data for analysis.

<iAnnotate iPad User>
Note
Related to data management, these include the ability to identify the data needed to answer a research question, then work backwards to develop data standards and processing to support generation of such data.

<iAnnotate iPad User>
Note
These skills are crucial for students to become independent, self-guided learners who can assess what they don't know and identify ways to fill those knowledge gaps. These skills include self-regulation of learning and are fostered by activities like reflection.



What is the lab experience?

<iAnnotate iPad User>
Note
Our cultural conception of a lab is often vague, outdated, and defined primarily by the technology or tools, rather than the people and the processes.



–Hofstein & Lunetta, 2004

“...it is vital to isolate and define goals for which 
laboratory work could make a unique and 
significant contribution to the teaching and 

learning of science.”



Faculty identified goals for the lab experience

• Critical thinking skills & experimental design 

• Lab skills & techniques 

• Engaging in science 

• Teamwork skills 

• Written communication skills 

• Connecting lab & lecture 


Bruck et al, 2010



Goals for the data management lab experience

• Critical thinking skills & project design 

• Data management skills & techniques 

• Engaging in data management activities 

• Team science skills 

• Project documentation skills  

• Connecting data management to the research process 

<iAnnotate iPad User>
Note
The goals identified by the chemistry faculty studied by Bruck et al, are remarkably similar to many of the goals for data management training. Using their framework and language, this is how we might explain the relevance of data management to the research process.



Evidence 
Based 

Teaching

<iAnnotate iPad User>
Note
I admire the passion and abilities of natural teachers. However, I am not one of them, so I turned to the literature to develop an engaging and effective learning experience for the lab.



Lecture Examples

Exercises Discussion

<iAnnotate iPad User>
Note
I focused my instructional design primarily around making these four activities as effective as possible.



• Start with the end in mind 

• Keep it brief (15-20 minutes) 

• Use multiple channels for 
communicating the message



Effective examples

• Enable learners to integrate 
new information into a 
coherent structure (e.g., mental 
model)


• Provide worked and partially 
worked examples to facilitate 
procedural learning


• Provide feedback appropriate 
for each learner's level of 
experience



Relevant exercises

• Meaningful


• Contextualized


• Designed to teach the targeted 
skill NOT following instructions 
or getting the right answer


• Provide opportunities to apply 
the targeted skill or procedure 
or strategy


• Provide opportunities to 
practice self-regulation of 
learning skills



Fostering discussion

• Activity-based


• Encourage reflection


• An important part of formative 
assessment


• Provide opportunities to 
practice self-regulation of 
learning skills



Data Management 
Lab

Pilot: January 2014


Modular Series: March - April 2014


Data Management Lab v2.0 materials available at: http://www.slideshare.net/goldenphizzwizards 

http://www.slideshare.net/goldenphizzwizards
<iAnnotate iPad User>
Note
These materials are freely available for reuse and adaptation with a CC-BY license.



Modules

Intro to 
RDM

DM 
Planning

Organize 
Data & Files QA/QC

Collection Entry & 
Coding

Screen & 
Clean Automate

Protection 
& Security

Rights & 
Access

Attribution 
& Citation

Ethical & 
Legal 

Obligations

<iAnnotate iPad User>
Note
Yes, we can all agree this is too much to tackle. What we don't know yet - because we don't have the evidence yet -  is which components are most useful and relevant to particular audiences. We are working on teasing out what is most important for experienced researchers as opposed to novice pre-doctoral students and in-between.



Measure Twice, Thrice, Many Times, Cut Once

• Define expected outcomes and quality standards for data 

• Identify your legal obligations as they affect data management and protection 
and ethical obligations for ensuring data confidentiality, privacy, and security 

• Choose tools, formats, and standards wisely 

• Plan & implement a sound storage & backup plan, including use of data locks 
or master files  

• Outline planned project and data documentation to enable effective reporting 

• Use best practices for data collection, entry, coding 

• point to docs on Slideshare Ask for help

<iAnnotate iPad User>
FreeText

<iAnnotate iPad User>
FreeText
www.slideshare.com/goldenphizzwizards

<iAnnotate iPad User>
Pencil



An actionable data management plan

• Draft it during the planning phase 

• Update it during start-up 

• Correct & maintain it during the active phases 

• Enhance it during processing, analysis, & write-up 

<iAnnotate iPad User>
Note
The data management plan is not just a grant proposal requirement, it should be a working, functional document!



Defining success

• If you can't measure it, you 
can't manage it


• Anticipate problems to prevent 
them


• Information needed to 
communicate the process and 
explain products to colleagues 
(e.g., thesis/dissertation, 
manuscripts)


• Enabling extension, secondary 
use/reuse, and replication/
reproducibility

<iAnnotate iPad User>
Note
This will vary depending on the cultural practices of the research community, the experience level of the researcher, as well as the institutional, national, and funding guidelines. Producing data that is reusable may be beyond the capacity of some researchers. But if they work in a team environment that builds on prior work, it should be a goal. 



Linking data quality standards to process

<iAnnotate iPad User>
Note
The data mapping exercise we do helps them to understand how decisions made during the design phase can impact everything down the line. Asking researchers to describe the ideal data needed to answer a particular research question, what that data would look like, is often the easiest way to start the conversation. Then, we work backward from there to identify data quality standards, specific data processing and collection requirements, etc.



Failing upwards

• Choose best course format 
possible


• Teach fewer topics, dive deeper


• Incorporate meta cognitive skills to 
promote self-regulation of learning


• Structure & support activities 
better


• Formative assessment of data 
management plans & 
documentation


• Evidence of behavior change, 
implementation

<iAnnotate iPad User>
Note
This will vary depending on the audience. For graduate students, I am becoming increasingly convinced that data management needs to be taught as a lab course accompanying research methods or thesis/dissertation proposal courses to integrate it into the research process AND contextualize it.

<iAnnotate iPad User>
Note
Identify the key topics for various audiences to offer in core trainings, then provide other topics less frequently or upon request.

<iAnnotate iPad User>
Note
This boils down to developing effective materials, such as case studies and annotated datasets and examples, to support students across the range of experience.

<iAnnotate iPad User>
Note
Providing feedback during the learning process in minimally invasive and natural ways is crucial to actually helping them develop procedural skills and useful behaviors.

<iAnnotate iPad User>
Note
Gather follow-up or implementation data on how these skills and strategies were used in their research. Also gather standardized information about specific indicators of types of data problems that can be prevented, such as data loss due to lack of a backup.



Thanks for your attention!
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