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Receiving credit for attendance: 

To satisfy the NIH Requirement for Instruction in the Responsible Conduct of 
Research, the following are required in order to receive credit for attendance:

Attend the full 90 minutes of the training. Attending any 8 out of the 
9 RCR seminars we offer will satisfy the NIH requirement.

Keep your video camera on throughout the session. NIH 
requirements for RCR training specify face-to-face discussion.

Participate interactively throughout the session. Participate in 
discussions, respond to polls, and sign the attendance sheet (link will be 
distributed in the Chat).

Zoom 
Etiquette:

• Silence personal devices. 
• Stay muted when not talking.
• Set up in a quiet location.
• Remain attentive. Avoid 

checking email/phone/web.
• Use the Chat function to ask 

questions or get technical help.
• Use your full name, not an alias.

https://grants.nih.gov/grants/guide/notice-files/not-od-10-019.html


POLL: 

 1. Select your primary 
university position or 
affiliation:
 PI/Faculty
 PRA/Researcher
 Study Coordinator
 Regulatory/Admin Support
 Student/Trainee/Post-doc
 Other
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 2. Are you primarily 
working on campus or 
remotely/from home?
 On campus

 Remotely



 Reproducibility is obtaining consistent results using the same 
input data; computational steps, methods, and code; and 
conditions of analysis.

 Replicability is obtaining consistent results across studies 
aimed at answering the same scientific question, each of which 
has obtained its own data.

 Generalizability is the extent that results of a study apply in 
other contexts or populations that differ from the original one.

Reproducibility and Replicability in Science. National Academies, 2019. 4
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Poll: How reproducible has 
research been?



 Data access for reproducing results available in 20%-25% of a 
sample of studies in biology.

Prinz et al. (2011)

 From NIH-funded studies, only 12% provided datasets in 
recognized repositories.

Read et al. (2015)

 Out of 268 manuscripts on biomedical research, none provided 
access to all raw data used in the study.

Iqbal et al. (2016)

 Evaluation of the PLOS ONE open data policy revealed that 20% of 
published studies still had restrictions on data access.

Byrne (2017)
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 Sources of non-reproducibility:
- Inadequate recordkeeping
- Selective reporting and/or analysis
- Cultural barriers
- Obsolescence of digital artifacts 
- Lack of expertise to reproduce other’s research

 “…asking questions at the design stage can save headaches at 
the analysis stage: careful data collection can greatly simplify 
analysis and make it more rigorous”

Kass, R. E. et al. Ten simple rules for effective statistical practice. 
PLoS Comput. Biol. 12, e1004961 (2016)
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Reproducibility and Replicability in Science. National Academies, 2019.



Nature Human Behaviour volume 1, Article number: 0021 (2017)
8



 Specimens
 Common Errors
 Guidance on best practices 

Data Acquisition
 Learn general guidelines for unbiased data collection
 Best practices – how to find help!

 Know the 3 top things to consider when storing data
 Explain who owns research data and with who and how it 

should be shared

 A couple of guiding principles on statistical analysis!
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SPECIMENS
Collection Considerations 
for Replicable Results

Slides provided by Nassia 
Duncan, Lab Manager
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 Procedure says to freeze sample 
immediately, but sample isn’t frozen for 
three hours because of incident in OR. 
Incident is not recorded and testing 
proceeds as normal. Why are these 
results not replicable?

 Samples are pipetted from primary 
container into secondary storage 
container. PRA doesn’t use a new 
pipette for each sample because it’s not 
in the procedure. Why are these results 
not replicable?

 Saliva and urine samples are collected, 
placed in a bag, and shipped by air to a 
lab. The pressure changes force saliva 
and urine out of their containers, 
compromising the lids. Why are these 
results not replicable?

Did you plan 
accordingly?
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 All samples are labeled with paper labels that are taped over with 
scotch tape for security before freezing. Adhesive fails in -80 
freezer and tape peels off, taking all the ink with it. Samples are 
now unidentifiable. No data can be collected.

 Labeled samples are placed in an unlabeled box and put in the 
freezer. Two weeks later the lab attempts to locate samples among 
300 other boxes. Samples are never found. No data is collected

 Each sample is labeled with permanent marker, but the 
handwriting is illegible. Lab makes best guess at reading the 
chicken scratch. Samples are mis-labeled and results are not 
replicable.

 Liquid samples are thrown in the freezer and land on their sides. 
Freezing expands the sample and pushes the lid off, exposing the 
sample to air and contamination. When the sample is thawed it 
leaks.  Results are not replicable. 
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 Go through every step of the collection, shipping, and testing process. 
What is that sample going to go through?
 What containers will be used? How are they sealed?
 Label Everything Always!
 Label primary and secondary containers. Keep a log of what you’ve 

collected and where it is. Who has it and when?
 Keep labels consistent. The first collection of an experiment cannot 

change from “Baseline collection” to “Collection 0” six months into 
sampling.

 Legibility. Can everyone at every stage of testing read that label? 
 Will labeling survive the freezer and multiple freeze/thaw cycles? 

Many adhesives are non-functional if exposed to extreme cold or any 
moisture.

 The clearer and more detailed your collection procedure, the better off 
you are.
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 Is container watertight for biological 
samples? (And will remain so?)
 Will samples be shipped upright? 
 What is the potential for 

leakage/breakage?
 Are different sample types packaged 

separately in case of leaks?
 Will samples be shipped by air? 

(pressure and temperature changes)
 Is shipping time sensitive? (dry ice, 

frozen samples, temperature sensitive 
samples)
 Have you followed federal guidelines 

for shipping biological or hazardous 
substances?

Do you 
need to 
ship them?
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1. Are there guidelines/regulations you need to follow?
 HIPAA, hazardous materials, copyrights, consent forms

2. Use appropriate methods!
“Failure to find the effect could be due to either your experimental design 
or the lack of an effect, but you will not know which is true.”

3. Define data items and guidelines for recording them

4. Determine the physical process of recording the data 
 Notebook (hard copy) 
 Computer file or electronic notebook (electronic copy)

Taken from ORI Introduction to RCR
(http://ori.hhs.gov/education/products/RCRintro/) 16



 When starting a new project use Google! Or a colleague!
 What resources are publicly available or provided by your 

instutition?
 What has already been found to be a bad direction?
 Search terms: Data collection, best practices, Data management, 

Guidelines, lessons learned
 Experimental Design Assistant

 Organization
 Folder Organization
 ReadME
 Data Dictionary
 Data Collection SOP
 Define Roles and Responsibilities
 Electronic Laboratory Notebooks
 Data Collection Software (e.g., REDCap)
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 Electronic data management platforms that serve as 
repositories and organizational tools for research data

 Easier to follow data management plan 

 Control access, organization, sharing, and archiving

 Secure 

 LabArchives is provided to Anschutz faculty and staff for free, 
might require fee for students
 Secure and cloud-based
 Discipline agnostic 
 Shared notebooks
 Enables compliance with data management requirements
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 Website: https://research.cuanschutz.edu/university-
research/labarchives

 Support: support@labarchives.com

 Tutorials, articles, etc: 
https://www.labarchives.com/labarchives-knowledge-base/

 Lunch and learn video: 
https://www.youtube.com/watch?v=eDYm-nQTAX4

24

https://research.cuanschutz.edu/university-research/labarchives
mailto:support@labarchives.com
https://www.labarchives.com/labarchives-knowledge-base/
https://www.youtube.com/watch?v=eDYm-nQTAX4


 Dr. Z is mentoring a medical student over 
the summer in his research lab

 Student’s project
 Cancer cell line that requires 3 weeks 

to grow to test for a specific antibody 
 Student has already written a short 

paper on his work

 Dr. Z’s dilemma:
 Raw data on pieces of yellow pads 

without clear identification of the 
experiment from which the data came

 Some experiments were repeated 
several times without explanation

 Doesn’t want to discourage student 
from pursuing a career in research

What is the primary 
responsibility of the 
mentor?

 Should the mentor write 
a short paper and send it 
for publication?

 Should the student write 
a short paper and send it 
for publication?

 If you were the mentor, 
what would you do?
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Data Acquisition
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“Over time, data, as the currency of research, 
become an investment in research.  If the data 

are not properly protected, the investment, 
whether public or private, could become 

worthless” 

– ORI Introduction to RCR
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Poll: How long do you have to store study material 
(Period of retention) per AMC guidelines?



 Catastrophe
 Lab notebooks are in a “safe” place
 Electronic data are backed up and stored in a 

separate location
 Samples are stored properly to avoid contamination

 Confidentiality
 Information on human subject – see HIPAA 

guidelines
 Information on intellectual property

 Period of retention
 NIH generally requires 3 years after project end
 Other agencies may require up to 7 years after 

project end
 University of Colorado AMC requires 9 years after 

grant end
 Other unforeseen uses…

Taken from ORI Introduction to 
RCR
(http://ori.hhs.gov/education/
products/RCRintro/)
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Poll: Where can study data be safely stored?

https://www.cu.edu/sites/default/files/RecordRetentionUCD.pdf



 Email safe guards: 
https://www.ucdenver.edu/offices/office-of-information-
technology/secure-campus/encryption

 OneDrive: https://www.ucdenver.edu/offices/office-of-
information-technology/software/how-do-i-use/onedrive
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https://www.ucdenver.edu/offices/office-of-information-technology/secure-campus/encryption
https://www.ucdenver.edu/offices/office-of-information-technology/software/how-do-i-use/onedrive


 Contact Melissa Haendel or Steven Andrews from the Research 
Informatics Office

 Timothy Degrado, director of the Research Imaging Center
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Data Acquisition 32



Who owns the data?

 Researchers

 Funders
 Grants vs. Contracts

 Data Sources 
 Subjects
 Countries

• Research 
Institutions

Taken from ORI Introduction to RCR
(http://ori.hhs.gov/education/products/RCRintro/)

Illustration by David Zinn

“for the most part, NIH 
makes awards to institutions 

and not individuals” 
– NIH Data Sharing Policy 

and Implementation 
Guidance
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A FEW INTERESTING QUOTES FROM THE NIH DATA 
SHARING POLICY AND IMPLEMENTATION GUIDANCE ON 
DATA SHARING

“Final research data are 
recorded factual material 

commonly accepted in the 
scientific community as necessary 

to document, support, and 
validate research findings.”

34



A FEW INTERESTING QUOTES FROM THE NIH DATA 
SHARING POLICY AND IMPLEMENTATION GUIDANCE

“NIH expects timely release and 
sharing of data to be no later 

than the acceptance for 
publication of the main findings 

from the final dataset.”
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Statistical Analysis

36



1. ALWAYS keep a version of the “most raw” data
 Record when and where it was created, so you can easily tell if it 

has been changed since creation

2. Version Control (GitHub)

3. Use a scripting language
 Programs like R and SAS allow you to follow your steps exactly if 

you (or someone else) had to redo your analysis
 Easily execute and document QC steps
 Avoid copy/paste errors

4. Add comments/notes directly to program
 Why are you doing this step?
 What is the goal of this step?

5. Export precise tables/figures from program
 Avoid transposition errors
 Save time/energy when changes are requested 37



Statistical Analysis 38

Sign the Attendance Sheet now by 
clicking the link in the Chat.



1. Identify
 2 or 3 standard deviations
 Unrealistic values
 Inconsistent

2. Investigate
 Was there a technical issue?  typo? etc?
 Is it even a possible true value?

3. Remediate with DOCUMENTATION
 Make a rule and write it down

4. Sensitivity analysis
 What would have happened if you hadn’t eliminated values?  Is 

your result robust?

39
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Anonymous survey of college students on opinion about academic integrity

 20 questions (Likert scale)

 10 open-ended questions

 480 surveys administered (320 responses)

Issues:

1. 8 surveys appear as practical jokes (obscenities, additional numbers added 
to scale,etc.)
 Some questions appear usable but some are not

2. 35 respondents appear to be confused about scale
 They answer “5” when “1” is more logical given their other answers

3. 29 surveys have names on them when respondents were instructed not to do 
so

For more info: “Caring about carelessness: Participant inattention and its effects 
on research”
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https://www.sciencedirect.com/science/article/pii/S009265661300127X


 P-values tell us how likely you are to get the same result 
assuming that your null hypothesis is true

 They are commonly misinterpreted 

 In most cases you cannot directly compare p-values

 You can compare effect sizes and these are usually more 
relevant when discussing your results
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Poll: What is the definition of a p-value?



Work cited more than 20,000 times.
‘the misreporting of research data, problematic statistical techniques, failure 
to properly document and preserve research results and inappropriate 
authorship.’

43



44Blume and Murray, 2022



45Blume and Murray, 2022



 UCLA IDRE  - Statistical methods across multiple programming 
languages with real world problems with explanations of code 
and interpretation of output
 https://stats.idre.ucla.edu/other/mult-pkg/whatstat/

 Nature – Points of Significance Articles
 https://www.nature.com/collections/qghhqm/pointsofsignificance
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https://stats.idre.ucla.edu/other/mult-pkg/whatstat/
https://www.nature.com/collections/qghhqm/pointsofsignificance


 Do not do anything to your data that you are not willing to 
explain in a publication!

 Document everything

 Store your data securely

 Plan analyses before you collect data

 Know your assumptions with your data

 Do not work as an island – when in doubt, ask!

47



 https://coloradosph.cuanschutz.edu/research-and-practice/centers-
programs/cida
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https://coloradosph.cuanschutz.edu/research-and-practice/centers-programs/cida


 Dr. Laura Saba Nassia Dunn 

 Dr. Paula Hoffman Dr. Brandie Wagner

 ORC and CCTSI Megan Branda

https://research.cuanschutz.edu/regulatory-compliance
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