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The acquisition and management of data are vital to the research record. The
acquisition of data begins with the execution of a research plan, which in turn relies
on a scientific premise and an experimental design, ideally one that considers
variables, statistical power, and an authentication of key biological or chemical
resources – in short, the elements of reproducibility.

The management of data requires a complete and accurate representation of the
data, a full accounting of protocols and the logic underlying them, a means of
authenticating results by co-workers and others seeking replication, and a protection
of such information from loss and inappropriate intrusion.

Responsible Conduct of Research (RCR)

DATA ACQUISITION AND MANAGEMENT

https://www.med.upenn.edu/bgs-rcr-exdes/



EXPERIMENTAL DESIGN
The elements of reproducibility

• Variables
• Treatment/manipulation condition(s)
• Control condition(s)

• Statistical power
• Power analysis
• Empirical data

• Time course

• Protocol
• Reagents
• Equipment
• Authentication

https://www.med.upenn.edu/bgs-rcr-exdes/



EXPERIMENTAL EXECUTION
Data acquisition

Data are acquired through observation and are recorded initially through hand-
entered notations, instrument or computer readouts, and/or images. Records of
this nature are referred to as ‘primary’ data. These data can be organized
subsequently into formats amenable to analysis and presentation, or
‘secondary’ data.

• Primary data
• hand-entered notations
• Instrument/computer readouts
• Images

• Secondary data
• analysis and interpretation

https://www.med.upenn.edu/bgs-rcr-exdes/



DATA MANAGEMENT

The notebook provides a record of primary and secondary data. It can, and
should, provide as well a record of collaboration, interpretation, and decisions. It
allows authentication of work by outside parties and proves ownership in claims
to discovery.

The exact format of record-keeping is left to the discretion of the principal
investigator.

https://www.med.upenn.edu/bgs-rcr-exdes/



DATA MANAGEMENT (con’t)

• Entries for any single experiment should include date, purpose, materials, 
protocol, results, discussion, and next steps.

• Entries must include primary, unedited data, and should include as well any 
derived data, tables, calculations, and graphs. With regard to primary data, it is 
imperative to:

• Document everything – you cannot remember it all.
• Document everything ASAP – acts and details kept ‘in your head’ are quickly lost.
• Document everything whether it’s ‘good’ or ‘bad’, ‘right’ or ‘wrong’. Omitting 

data is dishonest.
• If data are discarded in a subsequent analysis, clearly note the reason for it. Not 

infrequently this will require statistical validation.

https://www.med.upenn.edu/bgs-rcr-exdes/



Guidelines for computer-assisted / electronic record keeping:

• An official procedure for the lab’s electronic record-keeping process should be
defined and communicated by the principal investigator to all users.

• The location, organization, and nature of electronic records for each user should be
clearly defined.

• The nature of entries with regard to content, how decisions are made, and how
data are selected should conform to those recommended above for bound
notebooks.

• Entries should be write-protected and time-stamped to ensure authenticity.
• The date and content of primary electronic records should never be altered. Any

corrections, addenda, or correspondence relating to primary electronic records
must be made separately from these records, again in a write-protected and time-
stamped fashion.

• Access to the stored electronic data of researchers in the lab should be authorized
by the principal investigator as needed, with full knowledge of all involved parties.

https://www.med.upenn.edu/bgs-rcr-exdes/



Guidelines for computer-assisted / electronic record keeping:

Regarding storage and protection:

• Regular (daily) backup of all records should be mandated, and the process and
oversight of this should be clearly prescribed and regularly monitored for
compliance.

• Data on laptops, portable hard drives, and other portable media should be
encrypted.

• The notebook and other records should be retained for a sufficient period of time
to allow analysis and repetition by others of published material resulting from
those data. In general, five to seven years is specified as the minimum period for
retention but this may vary under different circumstances.

https://www.med.upenn.edu/bgs-rcr-exdes/



HELLERLAB RECORD KEEPING GUIDELINES
Electronic data acquisition and management

An experiment is defined by the BIOLOGICAL HYPOTHESIS, not by method.  

Thus, each experiment will include more than one experimental method.

DATA ORGANIZATION: ASANA
• PROJECT: Global area of laboratory investigation, encompassing multiple trainees 

and manuscripts
• SECTION: Experiments organized towards a manuscript, one head trainee with 

collaborators
• TASK: Individual experiment, as defined above
• SUBTASK: Step of a protocol, defined by date, assignee



ASANA

PROJECT: 
General area 

of investigation

SECTION: 
Group of tasks

TASK: 
Experiment

SUBTASK: 
Method



HELLERLAB RECORD KEEPING GUIDELINES (con’t)
Electronic data acquisition and management

DATA STORAGE LOCATION: DROPBOX
(File names and folder organization map to ASANA)
• Parent folder name = PROJECT

• Project names maps to PROJECT in ASANA
• Sub-folder name = SECTION

• Sub-folder name maps to SECTION in ASANA
• Sub-folder contains excel workbook, primary data and secondary data 

(described below)
• File name = TASK 

• Each file is named as DATE_DESCRIPTION
• Date format is YEAR-MO-DAY, e.g. 20170620
• Each task maps to an experiment, consisting of multiple methods, as defined 

above and below



DROPBOX

PROJECT

SECTION

TASK



DROPBOX

SUBTASK: 
Method

SUBTASK: 
Primary data

SUBTASK: Secondary 
data (analysis)



HELLERLAB RECORD KEEPING GUIDELINES (con’t)
Electronic data acquisition and management

• Format of electronic record
• Microsoft excel WORKBOOK

• File name is DATE_DESCRIPTION
• Workbook is organized into WORKSHEETS

1. Experimental design
• Time course
• Subjects or samples

• origin/sex/age/species
• Manipulation
• Data collection method
• Analysis method

2. Protocol
• Reagents (product, manufacturer, lot)
• Equipment (product, manufacturer)
• Notations on changes to protocol during execution



HELLERLAB RECORD KEEPING GUIDELINES (con’t)
Electronic data acquisition and management

• Format of electronic record (con’t)
3. Primary data

• Primary data is recorded in sub-folder mapped to TASK
• worksheet in workbook (e.g. qPCR raw data)
• sub-folders (e.g. images, scans)

• Manually recorded data (e.g. behavior scoring, MedAssociates Output)
• Electronically delivered data (e.g. MedAssociates, Bioanalyzer, 

Nanodrop)
• Images
• Videos

4. Secondary data – analysis
• Separate sheet for each analysis
• Analysis accurately labeled and annotated

• Backup and storage
• DROPBOX data is automatically cloud backed up hourly and time-stamped
• DROPBOX data must also be stored on individual user’s primary hard drive
• Data backed up DAILY to individual user’s external hard drive, using automatic 

backup management software such as WDCloud or TimeMachine



Sample Experimental Data: Microsoft excel workbook

EXPERIMENTAL 
DESIGN

PRIMARY DATA: 
Observations

PRIMARY DATA: 
Sample collection



Sample Experimental Data: Microsoft excel workbook

EXPERIMENTAL 
DESIGN

REFERENCE TO 
PRIMARY DATA



Sample Experimental Data: Microsoft excel workbook

PRIMARY DATA



Sample Experimental Data: Microsoft excel workbook

PROTOCOL





Sample Experimental Data: Microsoft excel workbook

EXPERIMENTAL 
DESIGN

Multiple methods; each in 
separate sheet



Sample Experimental Data: Microsoft excel workbook

PROTOCOL



Sample Experimental Data: Microsoft excel workbook

PRIMARY 
DATA

SECONDARY DATA: ANALYSIS
New sheet for each analysis



Rigorous data acquisition and management are requirements of all members of the
laboratory.

The guidelines in this presentation are to be used as a resource, but are not
comprehensive.

It is the responsibility of each member of the laboratory to adhere strictly to these
guidelines, and to seek additional information as needed from the PI and/or other lab
members.

Failure to comply with the standards of data acquisition and management constitutes
research misconduct, and will result in a suspension of experimental work until
compliance is attained.

Summary: Data Acquisition and Management

https://www.med.upenn.edu/bgs-rcr-exdes/
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