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Research Integrity
MMR = Measles, Mumps and Rubella




1998 Link MMR autism
Wakefield et al.

n=12 children
https://pubmed.ncbi.nlm.nih.gov/9500320/

2010

Retraction of the Wakefield et al. paper

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2831678/
e n=498 children

https://pubmed.ncbi.nlm.nih.gov/10376617

1999 No link MMR autism
Taylor et al.

2010

Andrew Wakefield found guilty of serious professional misconduct
https://www.bmj.com/content/340/bmj.c593

2002-2005: No link MMR autism 2001: No link MMR autism
Dales et al.

Many more studies

https://pubmed.ncbi.nim.nih.gov/15366972/
https://pubmed.ncbi.nlm.nih.gov/15877763/

n=600-1900 children each year over 14 years
. https://pubmed.ncbi.nim.nih.gov/11231748/



https://pubmed.ncbi.nlm.nih.gov/9500320/
https://pubmed.ncbi.nlm.nih.gov/10376617
https://pubmed.ncbi.nlm.nih.gov/11231748/
https://pubmed.ncbi.nlm.nih.gov/15366972/
https://pubmed.ncbi.nlm.nih.gov/15877763/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2831678/
https://www.bmj.com/content/340/bmj.c593

Research Integrity

Retracted article 2010 12 years

See the retraction notice

> Lancet. 1998 8,351(9103):637-41. doi: 10.1016/50140-6736(97)11096-0.

Ileal-lymphoid-nodular hyperplasia, non-specific
colitis, and pervasive developmental disorder in
children

A ) Wakefield 7, S H Murch, A Anthony, J Linnell, D M Casson, M Malik, M Berelowitz, A P Dhillon,

M A Thomson, P Harvey, A Valentine, S E Davies, J A Walker-Smith

Affiliations + expand
PMID: 9500320 DOI: 10.1016/50140-6736(97)11096-0

Scientists and organisations across the world spent a great deal
of time and money refuting the results of a minor paper in
the Lancet .

MMR vaccination: 1995: 95% to 2002: 81 %
Measles outbreaks in the UK in 2008 and 2009
2020: Uptake of MMR vaccine: 91% (still below herd immunity)

MMR first dose coverage is falling in England
% of children who completed first dose of vaccine at 24 months

100%

WHO target of 95%
9% F-—"" """ - - - - - - s s s m e mmm - —— =

90% 90.3%
85%
84%
80%

75%

1

T T T ]
1988-89 1998-99 2008-09 201819 2022-23
Source: Cover of Vaccination Evaluated Rapidly, Public Health England B[B|C]




Research Integrity

The e 2016: UK declared measles free
G l‘dian Now lost this status
NETEREFEr €7 T TR * Increases in number of measles cases
Rise in measles cases prompts  2022-23::84% children in England
vaccination campaign in England * (74% in London, vs 90% South West)
)
milon chidren have ot had MMR gy~ e Need vaccination rate of 95%
* Current decline due to:
' " V . . . .
accine misinformation
D .
Not serious?
MMR . . . .
Crerm - Difficulty accessing appointments

Vaccine

{ oo RO Impact of covid pandemic

R

O Meas ave been at their highest level since the mid-1990s.

Photogr:




Obvious examples are obvious, but...
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Research Integrity
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Research Integrity
a.k.a. Scientific Integrity

* Scientific integrity (From Wikipedia):
Scientific integrity deals with ‘best practices’ or rules of professional
practice of researchers.

e Organisation for Economic Co-operation and
Development (OECD) report, 2007 replication (or reproducibility)
crisis and the fight against scientific misconduct.



Research Integrity
a.k.a. Scientific Integrity

* The replication crisis - scientific studies are difficult or impossible
to replicate or reproduce.

-

\_

Psychology:
Open Science Collaboration
(100 papers from 2012)

36% of the replications yielded
significant findings vs 97% in the
original studies.

~

/

( Cancer Research: \

Reproducibility Project: Cancer Biology
(53 papers from 2010 to 2012)
25% experiments could be reproduced.
Replication effect sizes were 85%
smaller on average than the original

\ findings. J

https://osf.io/82fth/

https://www.sciencenews.org/article/cancer-biology-studies-research-replication-reproducibility



https://www.sciencenews.org/article/cancer-biology-studies-research-replication-reproducibility
https://www.sciencenews.org/article/cancer-biology-studies-research-replication-reproducibility
https://www.sciencenews.org/article/cancer-biology-studies-research-replication-reproducibility
https://www.sciencenews.org/article/cancer-biology-studies-research-replication-reproducibility
https://www.sciencenews.org/article/cancer-biology-studies-research-replication-reproducibility
https://www.sciencenews.org/article/cancer-biology-studies-research-replication-reproducibility
https://www.sciencenews.org/article/cancer-biology-studies-research-replication-reproducibility
https://www.sciencenews.org/article/cancer-biology-studies-research-replication-reproducibility
https://www.sciencenews.org/article/cancer-biology-studies-research-replication-reproducibility
https://www.sciencenews.org/article/cancer-biology-studies-research-replication-reproducibility
https://www.sciencenews.org/article/cancer-biology-studies-research-replication-reproducibility
https://www.sciencenews.org/article/cancer-biology-studies-research-replication-reproducibility
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Research Integrity
Many words

Responsibility

Accountability Honesty Fair

Objectivity
Respect _

Scientific integrity Rigor

Care o
Reproducibility
Openness Ethics Transparency Accurate
Reliability Cooperation Collegiality

Quality



/Accountability N
Accurate
Care
Collegiality
Cooperation
Ethics
Fair
Honesty
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect
Responsibility
Rigor

\Transparency /

Research Integrity
More than words

Scientific integrity



/Q Research Integrity

Babraham
Institute

Research Integrity means conducting, reviewing and
reporting research in a responsible way that allows
ourselves and others to have confidence that our
research is trustworthy and of the highest quality.

It also sets the culture of the Institute as an inclusive,
respectful, open and outstanding place to work.

Babraham
Bioinformatics

BI-RES-005 RESEARCH INTEGRITY POLICY ’j
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Accurate
Care
Collegiality
Cooperation
Ethics

Fair

Honesty
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect
Responsibility
Rigor

/Accountability N

Research Integrity: In Practice

’ Question

Qransparency /

Data Exploration

Experiment

Credit: Getty Images/melitas



(3

Babraham
Institute

Research Integrity in practice
Experimental design

Babrm
Bioinformatics



Question
/Accountability N / \

Accurate .

. Results Experm.'\ental
Collegiality Design
Cooperation ' l
Ethics

Fair Data Analysis Sample Size
Honesty \ l
Objectivity

Openness Data Exploration Experiment
Quality v

Reliability

Reproducibility v

Respect
Responsibility

Rigor

Qransparency J Communicating Ideas Types of Design Avoiding Bias



/ Question

Ceie Clear Communication

Data Analysis Sample Size

\ y |

Data Exploration Experiment I.i b ra ry

v |

/ Accountability \ v

Accurate

Care
Collegiality
Cooperation
Ethics

Fair

Honesty
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect
Responsibility P

Rigor Library, Cambridge RNA seq Library

K Transparency /

v
B
— " inputRNA
m

l Fragmentation

L™ - —
—— S —_——— — Fragmented

e e RMA

g

Convert to cDNA and
add sequencing adapters

-~

e
e ———

——e DNA

— Library




/ Question

Rasuls Clear Communication
| .
Data Analysis Sample Size
L | y i Sample
Data Exploration Experiment |
~a—_— v | v
> Control
/ Accountability \ A~ A~ A

Accurate
Care oo ‘o .o
Collegiality
Cooperation Treated
Ethics : |
Fair . !
Honesty P - EE 5 5 5 5
Objectivity R —
Openness Tissue Sample Sample of mice
Quality
Reliability
Reproducibility
Respect - Different words to describe the same data/graphs
Responsibility
Rigor - Different traditions in different labs, areas of science

K Transparency /




/ Question

Results

Data Analysis

A \

Data Exploration

v

Sample Size

y 4

Experiment

Accurate
Care
Collegiality
Cooperation
Ethics

Fair

Honesty
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect
Responsibility
Rigor

K Transparency

/ Accountability \

J

Appropriate Type of Design

Distinguish real differences from experimental artefacts...

Seminal Wellcome Trust GWAS Study:
14000 cases of 7 diseases & 3000 shared controls

...But experiments can be big and complicated

Each processed at different sites and genotyped on distinct series of plates

Condition 1

Plate 1

Differences between control and cases are confounded by plate e\

Condition 2

Plate 2

Condition 3 etc...

Plate 3

eig2

WTCCC T1D Log Ratio CNV PCA

eig1

- Controls
Cases



/ Question

Results

Data Analysis

A \

Data Exploration

v

Sample Size

y 4

Experiment

Accurate
Care
Collegiality
Cooperation
Ethics

Fair

Honesty
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect
Responsibility
Rigor

K Transparency

/ Accountability \

J

GenADA multi-site collaborative study:

Still have differences between plates

§ & 8

EV = 10,9426
o ©

Appropriate Type of Design

875 Alzheimers patients, 850 controls, 9 sites
Randomised Block Design

Plate effects by plate

0 0.02
EV = 12,6483

Plate 1 Plate 2 etc...

Doesn’t confound the experiment

Plate effects by case/control

EV = 10.9926
] 2

https://blog.goldenhelix.com/stop-ignoring-experimental-design-or-my-head-will-explode/



https://blog.goldenhelix.com/stop-ignoring-experimental-design-or-my-head-will-explode/
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https://blog.goldenhelix.com/stop-ignoring-experimental-design-or-my-head-will-explode/

7 Avoiding Bias

Results

Data Analysis Sample Size

'\ Vs Humans are not always good at remaining objective...

Data Exploration Experiment

v

=
/ Accountability \ .
Accurate

Care
Collegiality . '
Cooperation
Ethics ®
Fair
Honesty
Objectivity
Openness Cognitive Bias = Pareidolia
Quality
Reliability
Reproducibility
Hegjpe Biases can also impact our experiments
Responsibility
Rigor

\ Transparency /
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A Quick Exercise on Confirmation Bias
and Hypothesis Testing

You will be presented with 3 numbers in a sequence.
You need to guess the rule that governs the sequence.

You can suggest any 3 numbers you like, and we will tell you
whether or not your sequence follows the rule.




A Quick Exercise on Confirmation Bias
and Hypothesis Testing




A Quick Exercise on Confirmation Bias
and Hypothesis Testing

What’s the rule?




Confirmation bias

.. What
Objective :
confirms
facts i
your beliefs

What you see



/ Question

Results

Data Analysis

A \

Data Exploration

Sample Size

y 4

Experiment

Experimenter Bias

v

/ Accountability \

Accurate
Care
Collegiality
Cooperation
Ethics

Fair

Honesty
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect
Responsibility
Rigor

K Transparency /

q

Digestifs
(75-105 pm)

A ‘apillaria
(50 pm)
B 3

Trichuris sp:

.

i) o

Logit(Pre

= 1998
-3 o 1930

1an 2-2ans 4-7ans &-11ans 12Zans+

e, [\iOd ElE ST

= Classes d'age Modle 58

{.zlggxzo%ﬁgle\‘ \\> Trois-Fontaines - Males ——— lodde S
&= &

(330-350 pm) o
~ o

Scientists should be blind

... if they want to be objective!

Wetzer and Rieck, 1960



Data Analysis

/ Question

y 4

Data Exploration Experiment

v

/Accountability \

Accurate
Care
Collegiality
Cooperation
Ethics

Fair

Honesty
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect
Responsibility

Sample Size

Blinding
is important to avoid
Confirmation bias

THE UPTURNED MICROSCOPE PRESENTS

Logical Fallacies in the Lab
CONFIRMATION BIAS

FAVOURING EVIDENCE TUAT SUPPORTS YOUR PRE-EXISTING
BELIEFS WHILE IGNORING EVIDENCE THAT DOESN'T.

I DID SIX WELL,
EXPERIMENTS LET'S ONLY
BUT omLyMONE SUBMIT THAT \ /WHAT ABOUT
SUPPORTED OUR/| EXPERIMENT
UYPOTHESIS. / \IN THE GRANT
PROPOSAL.,




/ Question

Selection Bias
| .

Data Analysis Sample Size
A N y 4
Data Exploration Experiment RﬁlﬁE YDUR HHHD
~ IF YOURE FAMILIAR
WIT CTi

/Accountability \ J' | SELECTON BIAS
Accurate AS YOU CAN 5E-E;
Care IT'S A TERM MOsT
Collegiality PEOPLE KNOWJ...

Cooperation

Ethics —_,/

Fair

Honesty

Objectivity

Openness A }
Quality ﬁ? \
Reliability |

Reproducibility
Respect
Responsibility
Rigor

\ Transparency /

Biases in our sample populations can impact on our conclusions too




Data Analysis

/ Question

Results

Randomisation

|
\

Sample Size

y 4

Data Exploration Experiment

v

Accurate
Care
Collegiality
Cooperation
Ethics

Fair

Honesty
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect
Responsibility
Rigor

K Transparency

/ Accountability \

%

Control Group

Pooled starting group

““: o®

Random
Allocation

e

Treatment Group

Each experimental unit has equal probability of receiving a treatment

- Minimises Selection Bias
- Reduces systematic differences between groups



P cr Random Allocation

Results

CLINICAL TRIALS RANDOMIZATION
Data Analysis Sample Size

\ y |

Data Exploration Experiment

v

/ Accountability \

Accurate Patient
Information 5 A PO
Patient information is
Ca re entered into a computer

Collegiality
Cooperation

EthICS The curnputer'

Fair ;;alienls 'lo two
or more groups,

Honesty helping to

. P prevent bias

Objectivity

Openness

Quality

Reliability

Reproducibility A

ReSpeCt Control group receives Investigational group

standard therapy receives new treatment

Responsibility
Rigor AL

INTHU
\ Transparency / I




/ Question

Random Allocation
| .

Data Analysis Sample Size

\ y |

Data Exploration Experiment

~~——

/ Accountability \

Accurate
Care
Collegiality
Cooperation
Ethics

Fair Pick out a mouse at random, first 3 get the treatment
Honesty
Sﬁ’efﬁ'!;? Is this random?
Quality
Rellabllity Does it have the potential to introduce bias?
Reproducibility
Respect

Responsibility . .
Rigor @ Biased Not Biased e/
\ Transparency / ~

CN—




/ Question

Randomisation More Broadly
| .

Data Analysis Sample Size

‘ l L] [}
S —  —— Consider Nuisance Factors

v

/ Accountability \

Accurate
Care
Collegiality
Cooperation
Ethics

Fair .‘

Honesty , . “

Objectivity ‘ ‘
o

Openness
Quality
Reliability
Reproducibility . . . .
Respect Also consider randomisation throughout the experiment
Responsibility
Rigor

Random
Allocation

\Transparency / https://eda.nc3rs.org.uk/experimental-design-allocation#randomisationstrateqy



https://eda.nc3rs.org.uk/experimental-design-allocation#randomisationstrategy
https://eda.nc3rs.org.uk/experimental-design-allocation#randomisationstrategy
https://eda.nc3rs.org.uk/experimental-design-allocation#randomisationstrategy
https://eda.nc3rs.org.uk/experimental-design-allocation#randomisationstrategy
https://eda.nc3rs.org.uk/experimental-design-allocation#randomisationstrategy

/ Question

Results

Data Analysis Sample Size I n a n UtS h el I
A N y 4

Data Exploration Experiment

v

/ Accountability \

Accurate
Care
Collegiality ) e . .
Eoeperaii - Translates the scientific question into lab work

Ethics - Prevents subjectivity

Fair
Honesty - Reduces effects of nuisance variables
Objectivity
Openness
Quality
Reliability ...Is a fair way to do science
Reproducibility
Respect
Responsibility
Rigor

K Transparency /

Good experimental design...
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/Accounta bility N
Accurate

Care
Collegiality
Cooperation
Ethics

Fair

Honesty
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect
Responsibility
Rigor

Qransparency /

/ Question \

Results

Data Analysis

\

Data Exploration

Experimental Design

Sample Size

y 4

Experiment

The Right Size to be Confident in Our Results

Statistical Power

Replicates



Statistical power: an analogy

/Accountability N

You send your child into the basement to find a tool. The child comes back and says "it isn't there".
Accurate What do you conclude?
Care
Collegiality In the house In the lab
Cooperation "If the tool really is in the basement, what “If there is a difference between 2 conditions,
Ethics are the chances that your child would have what are the chances that your experiment will
Fair found it?” pick it up (p<0.05)?”
Honesty _ _ - _ , )
Objectivity How long did the child spend looking® How many mice do you look at? Sample size
£ LA
Quality n
Reliability How big is the tool? How big is the difference? The absolute effect
Reproducibility =9 +3

e or

Respect A \ 3»16
Responsibility How messy is the basement? How messy the data are? Variability
Rigor

Qransparency J or

vy 3



/ Question \

wemeavesn 1@ IMportance of Statistical Power

[ | |

’ o" 9 E oy .
DataExploration ~ Experiment If there is a difference between 2 conditions,
~a what are the chances that your experiment will
H H 14
/ Accountability \ pick it up (p<0.05);
Accurate
Care Increase Sample size to increase Power — How many mice do you look at? Sample size
Collegiality
155 433
Ethics
Fair How big is the difference? The absolute effect
Honesty
Objectivity Little to no control 34}’(13
Openness
Quality ) L
Reliability How messy the data are? Variability
Reproducibility 3
Respect :
Responsibility E 3
Rigor 3

K Transparency /




/ Question \

' wemewosm  1he Importance of Statistical Power
i

Data Analysis [ ]
A \ y 4 Low Powered Studies have a greater

Data Exploration Experiment

~a chance of failing to detect a real effect
/ Accountability \

Accurate
Care
Collegiality
Cooperation
s So some underpowered studies will detect a real effect
air
Honesty
Objectivity
Openness

Quality
Reliability Y No
Reproducibility @ s

Respect
Responsibility .
”’

Rigor e\

k Transparency / https://www.taconic.com/taconic-insights/quality/animal-research-sample-size-calculation.html .

BUT that’s all probability...

Are these results trustworthy?
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/ Question \

Results

Experimental Design

Data Analysis [

|

A \

Data Exploration
~a
/Accountability \

Accurate

Care
Collegiality
Cooperation
Ethics

Fair

Honesty
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect
Responsibility
Rigor

y 4

Experiment

\Transparency /

(a)

probability density

0.4 4

0.3 1

0.2

The Importance of Statistical Power

The Problem of the “Inflation Effect”...

The TRUE effect size=1

-4 -2 0 2 4

distributions of observations

mean effect size for ‘sig’ results

2.0

- I————I n=3
1 m 1

_\J power =0.157
L 5;

\\
\_\-
TR, ==
L '_\Il_\. } =50
L. power =0.999
0 0.2 0.4 0.6 0.8 1.0
power

https://royalsocietypublishing.org/doi/10.1098/rsos.140216



https://royalsocietypublishing.org/doi/10.1098/rsos.140216

/ Question \

Results Experimental Design

Data Exploration Experiment
/Accountability \

Accurate

Care
Collegiality
Cooperation
Ethics

Fair

Honesty
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect
Responsibility
Rigor

\Transparency /

Defining Replicates

By the way: replicates = repeat = sample = library

Technical versus biological replicates

} 331

NS

o

Technical Biological



/ Question \

Results Experimental Design W h

Data Analysis [

A \ y 4

Data Exploration Experiment

~——
/Accountability \

Accurate

Care
Collegiality
Cooperation
Ethics

Fair

Honesty
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect
Responsibility
Rigor

\Transparency /

at is a Biological Replicate in Practice?

1 biological replicate: @ 1 mouse

1 cage

1 biological replicate: @ 1 cell
1 petri dish

1 biological replicate: 1 worm

1 petri dish
-’



/ Question \

Results Experimental Design

' [ : ] In a nutshell
\ \ y 4

Data Exploration Experiment

~—
(" Accountability ) Sample Size & Power are key to confident results

Accurate
Care

Collegiality Underpowered Studies are more likely to:

Cooperation
Ethics - Fail to detect real effects
Fair
Honesty - Overestimate the effect size of detected effects
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect How Many?

I':?SPO“Sibi"tV Formalise with power calculations....
igor

\Transparency /

More biological replicates increase our evidence
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l Question
/Accounta bility N \

Accurate Results

Care Experimental Design
Collegiality ' ‘
Cooperation Data Analysis

Ethics Sample Size
Fair

Honesty Data l
Objectivity Exploration Experiment
Openness

Quality

Reliability

Reproducibility 4

Respect
Responsibility

Rigor

Qransparency % Understanding Our Data Presenting Our Data Honestly



(nccountaniity ) Data Exploration

Accurate
Care
Collegiality
Cooperation
Ethics

Fair
Honesty
Objectivity
Openness .
Quality Understanding Our Data:
Reliability
Reproducibility - The Biology
Respect

Responsibility - The Quality
Rigor

\Iransparency / Builds Our Understanding and Confidence




/Accountability N
Accurate

Care
Collegiality
Cooperation
Ethics

Fair

Honesty
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect
Responsibility
Rigor

Qransparency /

Data Exploration: Understanding Our Data

Often we summarise our data to key values

N 182

X Mean 54.26
Y Mean 47.83
X SD 16.76
Y SD 26.93
Correlation -0.06

Can be really useful...

...And also really not!



/Accountability N
Accurate
Care
Collegiality
Cooperation
Ethics
Fair
Honesty
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect
Responsibility
Rigor

“A computer should make both calculations and graphs"

Data Exploration: Anscombe’s Quartet

\Transparency /

Dataset 1 Dataset 2 Dataset 4
X1 Y1 X2 Y2 X4 Y4

10.00 8.04 10.00 9.14 10.00 7.46 8.00 6.58
8.00 6.95 8.00 8.14 8.00 6.77 8.00 5.76

13.00 7.58 13.00 8.74 13.00 12.74 8.00 7.71
9.00 8.81 9.00 8.77 9.00 7.11 8.00 8.84

11.00 8.33 11.00 9.26 11.00 7.81 8.00 8.47

14.00 9.96 14.00 8.10 14.00 8.84 8.00 7.04
6.00 7.24 6.00 6.13 6.00 6.08 8.00 5.25
4.00 4.26 4.00 3.10 4.00 5.39 19.00, 12.50

12.00 10.84) 12.00 9.13 12.00 8.15 8.00) 5.56
7.00 4.82 7.00 7.26 7.00 6.42 8.00 7.91
5.00 5.68 5.00 4.74 5.00 5.73 8.00 6.89

4 datasets

All 4 datasets have the same summary statistics...

Each consisting of X and Y variable

Francis
Anscombe
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Data Exploration: Anscombe’s Quartet

The average and spread of the conditions appears the same

Dataset 1 Dataset 4

X1 Y1l X4 Y4

N 11 11 11 11 11 11 11 11
Mean | 9.00 | 7.50 | 9.00 | 7.50 [9.00 | 7.50 | 9.00 | 7.50
STD | 3.31] 203 |3.31| 2.03 |3.31| 2.03 | 3.31| 2.03
SEM | 1.00 | 0.612 | 1.00 | 0.612 | 1.00 | 0.612 | 1.00 | 0.612

The relationship between X & Y can be described the same

Correlation (r) Line of Best Fit
x1vs.yl r=0.8164 Y =0.5001*X + 3.000
r=0.8162 Y = 0.5000*X + 3.001
r=0.8163 Y =0.4997*X + 3.002
x4 vs. y4 r=0.8165 Y = 0.4999*X + 3.002

24

N
o

Variable Y
»

14
16 18 20 22 24 26 28 3.0 32 34

Variable X
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Data Exploration: Anscombe’s Quartet

Mean +/- SEM

125

101

How does the data behave within the groups?

20

Y
aq

= O @) o
81 o o) e o
1 5 o ) o ©
- (@] o o (@)
+ 101 o
& 0 O%O —I— 0 T o
g & (@SS o%p
o (@)
ol o ° 188 i3
51 o o o
o @)
@)
x1 y1 x2 y2 x3 y3 x4 y4 x2 y2 x3 y3 x4 y4

We’'re still not getting a complete view of the data

What about the relationship between X & Y?



/Accountability N
Accurate
Care
Collegiality
Cooperation
Ethics
Fair
Honesty
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect
Responsibility
Rigor

Qransparency /

Data Exploration: Anscombe’s Quartet

12 1

What about the relationship between X & Y?

20

r=0.816

Y =0.500*X + 3.00

~

10

15

20
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Can You Predict The Data Structure?

We already know what the data will look like...

Line

Circle

®

N

X Mean
Y Mean
X SD

Y SD

Correlation

182

54.26
47.83
16.76
26.93
-0.06

@ Unstructured
| Don’t Know...
A Dinosaur!

@

e\.
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The Datasaurus Dozen

N 182
X Mean 54.26 1

Y Mean 47.83
X SD 16.76

Y SD 26.93
Correlation -0.06 .
And More!

https://www.research.autodesk.com/publications/same-stats-different-graphs/
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Data Exploration: Seeing is Believing!

Beware of statistical or graphical summaries...

Correlation (r) Line of Best Fit
r=0.8164 Y = 0.5001*X + 3.000
r=0.8162 Y = 0.5000*X + 3.001
r=0.8163 Y =0.4997*X + 3.002
r=0.8165 Y =0.4999*X + 3.002

N 182

X Mean 54.26
Y Mean 47.83
X SD 16.76
Y SD 26.93

Correlation -0.06

Qransparency /
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What do you think of this graph?

100—
80—

60—

Values

40—

20—

condition1 condition2 condition3

Values from 3 conditions from one experiment e



Representing Dataset 1:
Create the most informative graph

https://tinyurl.com/RildataExp Make sure you are looking at Dataset 1

Create the most informativi
- W= B
.

in - de -
-1 Show paints | Addne
7 Loga0 unfoem Er——
[ ——
| addbaplat .

Plot for initial exploration of the data?
Plot for presentation/ publication?

petaset

box and whisker plot

@


https://tinyurl.com/RIdataExp

Representing Dataset 1:
Create the most informative graph

Create the most informative graph

Which plots did we choose and why?
Any differences between initial exploration and presentation?

@



What do you think of this graph?

40—

<0.0001

30—§ ’—‘

20—

10—

Before After

Values for before-after treatment from 4 experiments.



Representing Dataset 2:
Create the most informative graph

https://tinyurl.com/RIDataExp Make sure you are looking at Dataset 2

reate the most in
- bar
7 Logaol
a
®
o)
j i .
B
.
—
B
* .
o s

Create a pIot to best represent dataset 2
Think about experimental design and statistics

fatasett

box and whisker plot

igi



https://tinyurl.com/RIDataExp

Representing Dataset 2:
Create the most informative graph

nam

Which plots did we choose and why?
What do you think about the stats now?




An Aside to Help with Better Figure Design...

Babrm
Bioinformatics

Scientific
Figure
Design
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Data exploration
Less Exploring more Assuming!

It’sa
\_ Fan! ( .

\J‘
{13
/'{1.\:‘1.5;\'\:;?
B
\E@: & -
“me j
. "
It’s a

Risk missing the actual story the data is telling...

Image from https://link.springer.com/article/10.1007/s00246-017-1742-2



Data Exploration...

..Suspicious Summaries
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Example 1

*  Four experiments: Before-After treatment effect on a variable of interest.

 Hypothesis: Treatment will decrease the levels of the variable of interest

Mean of 4 values

1400+

1200+

1000+

800+

600

4004

2004

Before

After

1400+ Exp2 @
Y
\
12004 Expl O-..‘_,h‘
Exp3 .'---_,,_:_" ———
10004 TeeeellllT
N emm=— ‘
mm—mRrmTT
800 Expd @777,
Y
‘\
600 AN
‘\
4004 N
‘o
2004
0 T T
Before After
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60 -

40 A

10+

Accurate 70
Care

Collegiality

Cooperation 50
Ethics

Fair

Honesty 301
Objectivity 20
Openness

Quality

Reliability 0 -
Reproducibility

Respect

Responsibility

Rigor

CondA

Example 2

120 -
°
°
100 - i
80 - o n
ol
60 - n
[ _Jaell |
40 - ' o 'L
T
204 ®eee
®e0q000°
0 T T
CondA CondB

CondB
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N
o

Mean +/- SEM

-
o

Condition 1

Condition 2

Example 3

30

20

Median +/- 95% CI

Condition 1 Condition 2

30
°
20
8 °
5
(]
=
10 £
° I ° I
°
Condition 1 Condition 2
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Example 1: A Knockout?

namre .
Data neuroscience

Exploration Experiment YAP and TAZ control peripheral myelination and the
expression of laminin receptors in Schwann cells
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s muscuius GROm38_v5 chrS:8000734 8006043 (5.3 k) Mus muscuus GROm 38,35 chrX: 74282295 74284410 (2.1 ko)

ey
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Example 2: A Case of Mistaken Identity

Collegiality ——

OPEN a ACCESS Freely available online PLOS

In Vivo Effects of Histone H3 Depletion on Nucleosome
Occupancy and Position in Saccharomyces cerevisiae

Saccharomy ces cerevisiae R64-2-1 chrll:255947- 257172 (L.2 kbp)

epl_1_RE4-2-1_hisat2 bam

Honesty
Objectivity
Openness

F a i r [H3 shutaff] SRR223530_wildyne-RNA-2hr-rep2_1_RE4-2-1_hisat2.nam

Quality
Reliability

pe] SRR223526_H3 sh

Reproducibility

pe] SRR223527_H3sh

hr-rep2_1_RE4-2-1_hisat2 bam

Respect

pe] SRR223528_H3sh

Responsibility
Rigor
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Example 3: Of Mice and Mycoplasmal!

QN

Condition 1

Condition 2

Condition 1

Condition 2

DOT1L-mediated murine neuronal differentiation associates with H3K79me?2
accumulation and preserves SOX2-enhancer accessibility

50%
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[Accou ntability \

Analvytical Tools

The right tools for the job!

{ i
i
gt
fintiay
i
@ Unmethylated Methylated
i N

N ( N ~
G} 1'C

“ ; E_‘,___ L Bisulfite
| = T = Conversion

e A - Workspace an
o e A -
|83 —
= SRRl i ¢ ‘
] = - Damona Preing U1 fci

12- R Console =

mo ne
CCAGTCGCTATAGCGCGATATCGTA

e

l comer

TTAGTTGCTATAGTGCGATATTGTA

NI, 1

TTAGTTGCTATAGTGCGATATTGTA

I | |
CCAGTCGC cGC C

- Know what's out there
- Learn how to use it
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Data Exploration
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Babraham Babraham
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ki Core Skills Application
Specific

Ethics

Fair Courses

Honesty Courses
Objectivity

Openness
Quality
EZL;‘;‘S:J:}LWW e.g. R Programming e.g. NGS Analysis
Respect
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Kﬁgxparency / https://www.bioinformatics.babraham.ac.uk/training.html



https://www.bioinformatics.babraham.ac.uk/training.html
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In a nutshell

Data exploration is CRITICAL to:

- Understand our data
- Be confident in our findings

Ensure our results are quality and reliable

... Good for everyone!
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Respect Formalise Our Findings with Statistics
Responsibility
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Qransparency % Understanding Our Data Understanding Our Question
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Y A Experimental Design
J 1
Sample Size
. y Translate the hypothesis/question into statistical questions

Data Exploration

Experiment
V By choosing the right test!
/Accountability \

Accurate
Eaits Healthy approach:
Collegiality
Cooperation .
Ethics “It’s not about knowing the name of the test...
Fair
Honesty c
Objectivity ...It’s knowing what the test should do”
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Quality
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Reproducibility
Respect
Responsibility
Rigor g
\_Transparency ~/ Anne Segonds-Pichon
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Knowing what the Test should do...

Statistics Decision tree

Start

2 way ANOVA, General Linear I
Two or more -
(Mixed) Model, etc.
- How many
Differences?
factors?
One Same or different subjects?
|
v )
Same Different
 — [ —
g g
© 0
Y] = P >
EEERIR 2 |15
: . Pearson ® 3 D 3
Correlation? Parametric |~ ; S m = >
Correlation a o a o=
3. 2
! v v 1
Nonparametric [~} Spearman.Rank
| Correlation a s <4 <
o, & = i o
m = o o >
2 a3 8 9 =
3 alls 2 Ll s
Q 4 v =] > v
>~ 1T .g = ~ =
g . A =20 =
Categories? —+ Parametric [~ ChiSquare testI Q4 2 2 2
<~ o >
> o =
S— — — —




l N Knowing what the Test should do...

Y A Experimental Design

J Sample Size

= Y
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Research Integrity
More than 1 way to Investigate!

7N\

Results Experimental
' Design
Data Analysis Sample
Size

A y 4

Data Experiment
Exploration

Exploratory data analysis
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In a nutshell

Question Data Exploration

Data Analysis

Data exploration should always be a pivotal step of analysis

Stats helps us formalise our findings
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Research Integrity
Ethics and Animal Welfare

If we need biological replicates to be confident in our results, why
not have as many as we can?

And what does it have to do with integrity?

Time to talk about the Home Office, ASPA and the 3 Rs



Research Integrity
Home Office

The Home Office (HO) is a ministerial department of the Government of the UK,
responsible for immigration, security and law and order.
- But more importantly: animal welfare

i GOV.UK

Departments Worldwide Howgovernmentworks Getinvolved
Search on GOV.UK Bl Comsuitations Statistics News and communications

- Coronavirus (COVID-19) | Rules, guidance and support

Home > Scientific research and development

Guidance
Animal testing and research

Guidance on how to carry out scientific research and testing
using animals, and how to apply for licences.

By Steph Gray, CC BY-SA 2.0, wikimedia. i 2urid=31387711
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Replace Reduce

https://wellcome.org/sites/default/files/wtp057673 0.pdf



https://wellcome.org/sites/default/files/wtp057673_0.pdf

Research Integrity
The 3Rs: about animal welfare

Replace

Avoiding or replacing the use of animals in areas where they otherwise would have been used.



Research Integrity
The 3Rs: about animal welfare

Question

Reduce ,
Data Analysis Sample Size
A
Data Exploration Experiment
~u>

Experimental Design

/

Minimising the number of animals used consistent with scientific aims.



Research Integrity
The 3Rs: about animal welfare

Breeding and colony
management

Guidance on re-establishing
colonies after a pause (e.g. COVID-
19 lockdown).

Mouse handling: How to
pick up a mouse

Guidance on non-aversive methods
for handling mice, including
tutorials, FAQs and practical tips

Grimace scales

Posters and other resources on the
use of grimace scales to assess
pain in laboratory animals.

Blood sampling

Techniques for blood sampling in
laboratory animal species to ensure
the most appropriate technique is
chosen.

Evaluating
environmental
enrichment

Supporting technicians in assessing

the welfare impact of new
enrichment

Rat tickling

Resources on rat tickling and how it
can be used to promote positive
human-animal interactions.

Minimising the pain, suffering, distress or lasting harm that research animals might experience.

3Rs resource library | NC3Rs



https://www.nc3rs.org.uk/3rs-resources

Research Integrity
The 3 Rs at Babraham: AWERB

The Hub  People Committees - Institute ~- Science Facilities

%@ Animal Welfare & Ethical Review Body

To provide the campus with independent ethical advice on the balance of harms to benefits within
scientific projects using animals. To monitor standards of animal care and welfare, to support and advise
named persons and licensees Worklng under the Anlmals (SC|ent|f|c Procedures) Act and to advise the
Establlshment Llcen - a-Ya¥als appllcat|ons To develop initiatives and

both on the campus and amongst the wider scientific community. In accordance with our commitments to
the Concordat on Openness in animal research, any staff member with a concern that falls within the
AWERB remit is encouraged to speak to the AWERB chair or any other committee member.
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Good Research in Practice

The Research Process
® Responsibilities

Good Research in Practice (GRiP)

® Competence © i e

® Project planning
e Quality Control

Laboratory Practice ?)

® Health and safety g DO

e Handling of samples and materials

® Facilities and equipment

® Documentation of procedures and methods

® Research/work records
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Research Integrity
Laboratory Notebooks



http://myedmondsnews.com/2017/01/36-nearby-units-uninhabitable-after-large-fire-in-building-under-construction/
https://creativecommons.org/licenses/by/3.0/

(Fecountabiity ) Research Integrity

Accuracy
Care Laboratory Notebooks
Collegiality
Cooperation
Ethics

Fair Q
Honesty ”
Objectivity
Openness 4 ”
Quality ,

Reliability (‘

Reproducibility {
Respect Ly
Responsibility

Rigor "* , _,_,-:_u’?
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This Photo by Unknown Author is licensed under CC BY-ND


http://www.rstreet.org/2014/09/02/the-right-to-be-forgotten-and-the-quagmire-of-global-internet-regulation/
https://creativecommons.org/licenses/by-nd/3.0/
https://creativecommons.org/licenses/by-nd/3.0/
https://creativecommons.org/licenses/by-nd/3.0/
http://www.rstreet.org/2014/09/02/the-right-to-be-forgotten-and-the-quagmire-of-global-internet-regulation/
https://creativecommons.org/licenses/by-nd/3.0/
https://creativecommons.org/licenses/by-nd/3.0/
https://creativecommons.org/licenses/by-nd/3.0/
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Research Data
Data Storage
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Research Data
Data Storage

Sweden

Decades of research destroyed after : I he
freezer fails at Swedish university ®

Guardian

incident reported to police Newspaper of the year

Estimated value of the samples thought to be in the millions as

* Interruption in the supply of liquid
nitrogen leading to the destruction
of samples from multiple
institutions.

* Valued in the millions.

* “Those worst affected are those
researching leukaemia, they have
gathered samples from patients
over as much as 30 years,”

O An internal investigation has been launched at the Karolinska Institutet despite no indication of
sabotage. Photograph: Bloomberg/Getty Images



What should we be doing?
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Research Integrity
Wider Responsibility

Experimental Design

|

Sample Size

Data Exploration Experiment

A



Research Integrity

Accountability
Accuracy

Care
Collegiality
Cooperation
Ethics

Fair

Honesty
Objectivity
Openness
Quality
Reliability
Reproducibility
Respect
Responsibility
Rigor
Transparency

Photo by Miguel Henriques Unsplash
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Photo by Natalie Pedigo on Unsplash
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Research Integrity

(Accountability\

A . . . .

e “Academia is at its best a meritocracy and at

Collegiality its worst a pit of vipers. A grown-up version

Cooperation .

i fice of the children’s game snakes and ladders.

Lﬂ;esty The quest for knowledge and the pushing

Objectivity back of frontiers has created a hierarchal

Openness . . .

Qf,’a,ity system with super demanding and, at times, 9

ie“ab:‘“(b_l,t conflicting metrics (postdocs must publish, &
eproducibility ] ]

Respect . publish, publish but to apply for a T

responsBlY 1 lectureship position you need to have a  faslEdn
gor é ma Williams

\Jransparency ) teaching track record).”
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Research Integrity
In a nutshell

Applying research integrity principles is our
responsibility as scientists @
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Research Integrity

In the lab

= Ll
|

https://www.nature.com/articles/nj7593-263a
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Research Integrity
PhD Students

3

It doesn’t matter if it ‘doesn’t work’
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~

Research Integrity

Work hard...

...but what if it is too hard?



R Research Integrity

Accurate
Care a

Collegiality - 4

Cooperation <4

Ethics
Fair

Honesty Mental Health First
Objectivity Aiders

Openness

Quality Graduate Studies
Reliability
Reproducibility
Respect
The Hub

Responsibility Pastoral Mentors
Rigor
Qransparency /
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Research Integrity

Group
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Accur
ccurate Which roles are most important or responsible for
Care Research Integrity?
Collegiality
Cooperation
Ethics
Fair Director PostDoc PhD Head
Honesty student of ISP
Objectivity
Openness
Qu a | ity Technician :SES.E: I'C|':: H&S Lab Grou P
Reliability T officer .
Reproducibility
Respect
R.es p onsi b I I Ity Facilities ?::T:i:::ian Leadership Visiting T
R|gor feam Scientist Seli=

\Transparency /
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Have You

Used Generative Al?

% Gemini T Copilot

ChatGPT

Apple Intelligen

Yes No
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Have You Used Generative Al?

Q: How often do you use generative Al tools (such as ChatGPT) at work?

B | use them every day M | use them more than once a week
M | use them occasionally I've used them only a few times
M Never

Respondents who study Al

Respondents who use Al in research

Respondents who don’t use Al in research

0 20 40 60 80 100%

Al and science: what 1,600 researchers think
https://www.nature.com/articles/d41586-023-02980-0#correction-0
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https://www.nature.com/articles/d41586-023-02980-0#correction-0
https://www.nature.com/articles/d41586-023-02980-0#correction-0
https://www.nature.com/articles/d41586-023-02980-0#correction-0
https://www.nature.com/articles/d41586-023-02980-0#correction-0

Why Use Generative Al?
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Q: What do you use generative Al tools (such as ChatGPT and other large language
Accu rate models) for? (Choose all that apply.)
Ca re For creative fun not related
to my research
CO I I egla | Ity To help write code
cooperatlon To brainstorm
o research ideas
Ethics
To help write research
Fa | r manuscripts
To help do research
Honesty
o o o To conduct
O bJ ect|V|ty literature reviews
Within scientific
Open ness search engines

To help fill out work-related
administrative e-mails

To help write presentations

To help write grant
applications

To help review research
manuscripts

To help create
graphics or pictures

To help write coursework
or exam questions

Other
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Observed implementation

Considerations For Generative Al
Will it Actually Help?

time (percentile)

Software Developers

Distributions Of Observed Implementation Times
100 7

\m",‘,; & ”

[oe]
o
L

o))
(@]
L

N
(@]
s

op8e ¢

204 \3 :
‘ Al-disallowed (N=110)
I-al =
o ﬂﬂ‘a Al-allowed (N=136)
0.125 0.25 0.5 1 2 4 8

Implementation time (hours)

Measuring the Impact of Early-2025 Al on Experienced Open-
Source Developer Productivity, Becker et al 2025

Scientists

From 9 Self-Reported “Correct” Answers

(C% % Correct
% % Partially Correct
% %% %% Incorrect

Attendees of the Joint International
Bioinformatics Hackathon 2025.
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Considerations For Generative Al

Will it Harm?

Ultimately it is our responsibility



Generative Al at Babraham

« "' ﬁOIlama

Apple Intelligence

DPIA DPIA
1A0023 1A0022 + a

MS Copilotin
é Bl Website Authorised Al Teams Premium

4AN Introduction to

= l Gen Al Guide

Privacy Notice Tools

Bl-IM-004 Generative Al Usage Policy

BI-IM-003 Data BERA-0US sfonmaton M Publisher terms Funder terms

ificati
Classification & M on Gen Al use on Gen Al use

Protection Policy Security Policy A

See The Generative Al Pages on The Hub



Generative Al and Bioinformatics

Bitesize
Bioinformatics

e

Y

Can Al help with Bioinformatics

&) Bard Al

Simon Andrews

ChatGPT

Babrm

Bioinformatics -

New
Course
Coming

Soon
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Publications: the good

/Accountability N

Accurate
Care Need to publish
Collegiality I
Cooperation
Ethics More research Dissemination of knowledge
Fair »y
HO_neSFV. Career advancement ‘
Objectivity More jobs in research .
Openness wm Peer review
Quality

e More research, more grants,
Reliability more papers
Reproducibility o
Respect Paper published

- Grant, Job

Responsibility
Rigor

Qransparency /
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Publications: the bad

Y 4

More research

Career advancement

More jobs in research

More research, more grants,

more papers

A N

Grant, Job ‘

Need to publish

Random sample of 1,000 Medline abstracts:
96% reported significant p-values

A

Dissemination of knowledge

Novel Significant Results

Rules are ignored, bent, broken

Peer review

y 4

Paper published

\Transparency /

Amgen attempted to replicate 53 high-impact
cancer research studies: able to replicate only six.
Replication crisis

|
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Publications: the bad

The most cited paper to be retracted

Pluripotency of mesenchymal stem cells derived from adult marrow

\Transparency j

June 2002

Paper published in Nature
June 2024 ‘

Retraction of the paper
Concerns about

t reproducibility and
I duplicated images
22 years!

Primarily by New Scientist

December 2019
New concerns raised by _
Elisabeth Bik Investigation by University

522E3585E37663CAD1972E70BD#

https://pubpeer.com/publications/DF95 .
\ ‘ Retraction of related paper

June 2007
Erratum published



https://pubpeer.com/publications/DF95522E3585E37663CAD1972E70BD
https://pubpeer.com/publications/DF95522E3585E37663CAD1972E70BD
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Publications: the bad

The most cited paper to be retracted

PIurlpotency of mesenchymal stem cells derived from adult marrow
> Nature. 2002 Jul 4;418(6893):41-9. doi: 10.1038/nature00870. Epuk

Qransparency /

|| Published | Accesses | Citations _

Original Article 20 June 2002 27k 4492
Erratum Note 14 June 2007 6289 39
Retraction Note 17 June 2024 19k 1

(Numbers as of Oct. 2024)

Most authors agree with the retraction®

https://retractionwatch.com/the-retraction-watch-leaderboard/top-10-most-highly-cited-retracted-papers/
No. 7 is Andrew Wakefield original MMR paper
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Publications: the ugly

Generative Al Concerns

Q: Where do you think generative Al may have negative impacts on
research? (Choose all that apply.

May proliferate
misinformation

Makes plagiarism easier,
and harder to detect

May bring mistakes or inaccuracies
into research texts (papers, code)

Makes it easier to fabricate or falsify
research and harder to detect

May bring biases
into literature searches

Makes it harder to
assess student learning

May entrench bias or
inequities into research texts

Raises energy consumption and
carbon footprint of research

Other

0O 10 20 30 40 50 60 70%
@nature
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Publications: the ugly

Paper Mills

paper

Estimated Prevalence

2 — 3%

C (o (=
— (ol(
(C (ol (o

1. https://www.nature.com/articles/d41586-023-03464-x
2. https://lwww.medrxiv.org/content/10.1101/2023.05.06.23289563v2
3. https://publicationethics.org/node/55256

Shiny :

new @he

@) Hindaw

In 2023 Hindawi closed 4
journals because they were
“heavily compromised by
paper mills”
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Publications: the balance
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e Research Integrity
Accurate Misconduct

Care
Collegiality
Cooperation

Ethics Question
Fair \

Honesty

. . Results Experimental Design
Objectivity
Openness ' ‘
Quality i

Data Analysis :

Reliability Y Sample Size
Reproducibility A N y 4
Respect Data Exploration Experiment
Responsibility v
Rigor

Qransparency J
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Misconduct: How?

/

ALERT!

Plagiarism
Fabrication and falsification

Inappropriate image manipulation

Non-publication of data

Faulty data-gathering procedures
Poor data storage and retention
Misleading authorship

Sneaky publication practices

There are many ways to misbehave when it comes to research

) Question \

Publication . .
Experimental Design
N
Results ‘
l Sample Size
Data Analysis '
L N Experiment

Data Exploration ’

https://undsci.berkeley.edu/article/socialsideofscience 06
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Misconduct: Why?
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Tina Gunsalus

https://www.nature.com/articles/d41586-018-05145-6 S




_®
Misconduct: Spot the TRAGEDIES ©-e

Group and authority pressure Entitlement Deception

Ambition Incrementalism
A Simple Request from their Professor

Verify the numbers in a figure matched the spreadsheet
Rationalisation A Questionable Outcome Embarrassment
Paper published with the new student as a co-author

They accept the credit
Why?

Temptation Stupid systems

A real case from Tina Gunsalus
https://www.nature.com/articles/d41586-018-05145-6 The New Student

The Professor



Misconduct: In a nutshell
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“I never met anyone who said, yeah, you know, that o
was the day | woke up and decided to you know, put my BEp 7. ™
career at risk, potentially go to jail, embarrass my /
family, lose my job.”

Tina Gunsalus

Rigor
Qransparency /

We need to be aware of our feelings and circumstances
And acknowledge how they might influence us




The Only Acceptable Tragedy!*

STEP 1 - Put your hands STEP 2a - Raise your STEP 2b - Raise your STEP 3 - Clasp both STEP 4 - Stretch both
up beside your ears in right arm. left-arm so both arms hands together on your arms out straight in
Tragedy” shock! are up. heart front with your palms up.

STEP Sa - Put your STEP 5b - Bepeat the STEP Ba - Step to the STEP Bb - Step to the STEP 7 - Hold your right STEP 8 - Keep your

hands to your head as in  same move to your left. left and swing your left left and swing your right arm out and stop the right arm out, turn to

STEP 1 and then step to  Repeat the same two arm out with your right arm out with your left traffic! your right and roll your

your right, moves again. hand on your hip. hand on your hip. left shoulder three times.
M—, A

https://www.youtube.com/watch?v=0iwDHHcHPhO
*To be fully transparent we should note the Bee Gees did it first!



https://www.youtube.com/watch?v=OiwDHHcHPh0
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Research Integrity
It’s about being a good scientist

Research integrity
is about owning every step of our research, and
benefits everyone.

https://penntoday.upenn.edu/news/pursuit-scientific-truth-adversarial-collaboration-Tetlock-Clark
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Research Integrity

\

Publicatinnsv Miscnnductv

What does it mean?

—

\
g

————ﬂ

Questioning Definition
®

Responsibility

ottom line

Keeping Track
Ethics

®
e
In Practice  — T
® (

. How can we apply it?

(
I
I
\

( Good Science
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What do you think now?
Which words are
most important/synonymous with integrity?
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Research Integrity
More than words

Responsibility

Accountability Honesty  Fair L
Objectivity
Respect .
Care Scientific integrity Rigor
Reproducibility
Openness  Ethics Transparency Accurate
Reliability Cooperation ., egiality

Quality
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The Hub  People

CREDIBILITY .
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SOURCESI.
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Research Integrity

Useful resources

/O Search this site

Research Integrity

Research Integrity Review Good Research in Practice

5-—2

S
"g
A

PLAGIARISM
(RCES

—

E

%

ISP =
CITATIONS
ENRANCES ESSENTIAL

Committees + Institute v Science Facilities v Coronavirus

Human Research v

SPECIFIC
ORGANIE

CREDIT

Any enquiries regarding Research Integrity can be sent to

research.integrity@babraham.ac.uk

Policies User Guides Portal

Resources Research Forum

Dr Martin Turner is the senior
member of staff responsible for
overseeing research integrity and
is the Institute’s first point of
contact for anyone wanting more
information.

Mr. Simon Jones is the confidential
liaison for whistle-blowers or any
other person wishing to raise
concerns about the integrity of
research being conducted under the
auspices of The Babraham Institute.

%' ) Trevor Smith
V Health & Safety & QA Manager
[ Priya Schoenfelder
Health & Safety Advisor and Bl Deputy Bi...

Heather Bath
Contracts Manager

111"}

Created by Fajar Studio
from Noun Project

BI-HR-001 Code of Conduct

BI-HR-005 Disciplinary Policy
BI-COR-010 Whistleblowing Policy
BI-RES-001 Authorship Policy
BI-RES-004 Research Misconduct Policy
BI-RES-005 Research Integrity Policy
Record Retention Policy
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MS Teams channel and mailing
list. Contact

www.bioinformatics.babraham.ac.uk  Richard.Acton@babraham.ac.uk
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“Integrity is doing
the right thing even
when no one is
watching.”

— C.S. Lewis



“Integrity is doing the right thing
when you don’t have to—when no
one else Is looking or will ever
know—when there will be no

congratulations or recognition for
having done so.”

Excerpted from Shattering the Glass Slipper: Destroying Fairy-tale Thinking Before It Destroys You.
© 2003 Charles Marshall



http://charlesmarshall.net/products/shattering-the-glass-slipper/
http://charlesmarshall.net/products/shattering-the-glass-slipper/
http://charlesmarshall.net/products/shattering-the-glass-slipper/
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