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Outline 
1 

ÁBackground: Metadata generation for 

research data 

Á Introducing methods metadata 

ÁStudy design 

ÁPreliminary findings 

ÁFuture directions 

 

 



Generating metadata for research data 
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ÁScientists have limited time/energy/resources to 
dedicate toward metadata generation 

 

ÁProblematic for ôlong-tailõ science researchers who have 
heterogeneous data and insufficient support (Heidorn, 

2008; Cragin et al., 2010) 

 

Á Increased requirements for public access to research 
data generated by government funding necessitate 
metadata provision (i.e. OSTP memo, Holdren, 2013) 

 



Methods matter for data sharing and reuse 
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ÁSignificance of research methods description  

ÁDocumenting modifications to research protocol vital to 

integrity of dataset in field-based research  

(Karasti, Baker & Halkola, 2006; Karasti & Baker, 2008)  

 

ÁFor trust and selection of data for reuse  

(Zimmerman, 2008;  Van House, Butler & Schiff, 1998) 

 

 

 



Methods metadata 
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ÁFocus on methods metadata in research 
 

the type of information needed for basic comprehension of 

how data were produced in the scientific research context  

 

ÁHighlights the importance of research methods 

description for describing research data for reuse 



Methods metadata source? 

ÁLimited use of automated approaches (i.e. workflow 
technologies) to record data production processes 

 

ÁRole of journal publications as source for methods 
description 

Áexperimental procedure details in articles contribute to 
reuse decisions (Faniel & Jacobsen, 2010) 

Áarticles traditional mode for scientific communication 
with increased availability due to open access 
publishing (Brown, 2010) 
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Proposed inquiry 
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How can journal article content be utilized to 

generate metadata on data production methods for 

datasets? 

 

ÁWhat metadata elements for methods from existing 

schemes map to journal article content?  

 

ÁWhat gaps exist for methods metadata generation 

from journal article content? 



Study Design 
7 

ÁPhase 1 ð Mapping metadata for research methods  

ÁNational Environmental Methods Index (NEMI) 
documentation 

ÁSample of (24) peer-reviewed journal research articles 
from soil ecology 

 

ÁPhase 2 ð Extending mapping with existing metadata 
schemes for data 

ÁEcological Metadata Language (EML) 

ÁContent Standard for Digital Geospatial Metadata 
(CSDGM) 

 

 



NEMI metadata for methods 
8 

mandatory elements 

 

Method Descriptive Name Brief Method Summary  

Source Citation Method Official Name 

Method type/ subcategory  

(pre-defined list) 

Method Number/Identifier 

Media Name Instrumentation 

Method Source 

optional elements 

 

Scope and Application Detection Limit Type 

Applicable Concentration  Interferences 

Max Holding Time Sample Prep Methods 

Range Concentration Range Units 

QC Requirements Sample Handling 

Detection Limit Note Precision Descriptor Notes 



Methods metadata mapping with NEMI 

9 Article example: Smetak, K. M., Johnson-Maynard, J. L., & Lloyd, J. E. (2007). Earthworm population 

density and diversity in different-aged urban systems. Applied Soil Ecology, 37(1), 161ð168. 
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[mandatory] 

Process Step  

Description 

Date 

Time 

Contact 

Source Produced/Used 
Citation Abbreviation 

[mandatory if applicable] 

Source 

Information 

Citation/Abbreviation 

Time Period of Content 

Contribution 

Type 
 

E
M

L
 ð ò
m
e
t
h
o
d
s
 
m
o
d
u
l
e
ó

 

[mandatory] 

methodsType  
methodsStep  
procedureStepType 

description 
citation  
protocol  
instrumentation 
software 
substep 

[mandatory if applicable] 

dataSource 

sampling 

studyExtent 

spatialSamplingUnits 

description 

qualityControl 

Description, citation, 

protocol, instrumentation, 

software, substep 
 

 

ÅDescriptive Name 
ÅSource Citation 
ÅMethod type/ 

subcategory  
ÅMedia Name 
ÅBrief Method 

Summary  
ÅOfficial Name 
ÅMethod # 
ÅInstrumentation 
ÅMethod Source 
ÅScope and 

Application 
ÅApplicable 

Concentration  
ÅMax Holding Time 
ÅRange 
ÅQC Requirements 
ÅDetection Limit Note 
ÅPrecision Descriptor 

Notes 
ÅDetection Limit Type 
ÅInterferences 
ÅSample Prep 

Methods 
ÅConcentration Range 

Units 
ÅSample Handling 

NEMI 



Preliminary findings & Discussion 
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ÅMethods information from journal articles amenable 

to metadata generation 

 

ÅCommon methods-related elements identified across 

metadata schemes 

 

ÅGaps in both metadata schemes and journal article 

content revealed for methods description 

 

 



Journal article structure and mapping 
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ÅòMethods and 

Materialsó section 

most robust area 

for methods 

description 

 

ÅDescriptions of  

òprocessingó and 

òanalysisó not as 

explicit in article 

content 

 

NEMI method types 

include: 

 

Article example: Vourlitis, G. L. et al. (2011). Spatial Variations in Soil 

Chemistry and Organic Matter Content across a Vochysia divergens Invasion 

Front in the Brazilian Pantanal. Soil Sci. Soc. Am. J., 75(4), 1554ð1561. 


