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What is experimenter bias!



What is experimenter bias?

The tendency of researchers to conduct experiments in ways that bring
about the expected outcome



What are some examples of experimenter bias!?



What are some examples of experimenter bias!?

Straw man comparisons
or Win-lose setups

Outdated or weak baseline
conditions are chosen

all.
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What are some examples of experimenter bias!?

Straw man comparisons Experimenter behaviors
or Win-lose setups

Experimenter’s body language and
Outdated or weak baseline delivery of instructions influencing
conditions are chosen participant responses

all. g@
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What are some examples of experimenter bias!?

Sampling bias

Ol

Over-reliance on
hypotheses
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Many more...

Not accounting for
confounding factors

03

Tasks not

representative of
real-world activities
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Why is experimenter bias critical to replication studies!?



Why is experimenter bias critical to replication studies!?

What are the possible consequences!?



Why is experimenter bias critical to replication studies!?

Failed replications and
replication crisis

Ol

What are the possible consequences?

Invalid replication and/or
original results

02

Adversely affecting
reputations of researchers
and publication venues
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What you will learn from this tutorial...

Improve Increase

Some guidelines for avoiding How to conduct more
biases when designing replication studies with
replication studies in InfoVis minimal effort,

e.g., by adding another
condition to compare
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How we arrived at the guidelines...

Y 4 Paper collection . Coding

Searched and sampled 16 Studied the differences in
replication studies in InfoVis experimental designs between
published at CHI and IEEETVCG the replication studies and
between 2008-2018 studies they replicated
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Table 1: An overview of the replication studies in information visualzation sampled and used in our characterization.

Replication Study

Publication

Crowdsourcing Graphical Perception: Using
Meochanical Turk to Assoss Visualization
Design [23]

Perceptual Guidelines for Creating
Rectangular Treemaps [32]

The Impact of Social Information on Visual
Judgments [26]

Aswmossing the offect of visualzations on
bayosian reasoning through
crowdsourcing [42]

How Visualzation Layout Relake s to Locus of
Control and Othor Personality Factors [72)

Docs an eye tracker wll the truth about
visualizations?: findings whik investigating
visualizations for decision making [31]
Influencing Visual Judgment through Affective
Priming [21)

Interactive visualizations on large and small
displays: The inkermlation of display size,
information space, and scak [28]

Ranking Visualizations of Correlation Using
Webers Law [22)

Four Experiments on the Perception of Bar
Charts [65]

Improving Bayesian reasoning: The offects of
phrasing, visualization, and spatial ability [47]

HindSight: encouraging exploration through
direct encoding of personal imbraction
history [13)

The attraction o ffect in imformation
visualization [10]

Correlation Judgment and Viswalzation
Features: A Comparative Study [71]

Blinded with Science or Informed by Charnts?
A Replication Study [11)

Modeling Color Difference for Visualzation
Design [63])

Publication venue
and ycar

CHI 2010

IEEE TVCG 2010

CHI 2011

IEEE TVCG 2012

IEEE TVCG 2012

IEEE TVCG 2012

CHI 2013

IEEE TVCG 2013

IEEETVCG 2014

IEEETVCG 2014

IEEE TVCG 2016

IEEE TVCG 2017

IEEE TVCG 2017

IEEETVCG 2018

IEEE TVCG 2018

IEEETVCG 2018

Study being = plicated

Publication

1. Graphical peroeption: Theory, exporimentation, and application to the
dovelopment of graphical methods [8]

2. Alpha, contrast and the perooption of visual metadata [62]
Crowdsourcing Graphical Perception: Using Mechanical Turk to Assoss
Visualization Design [23]

1. Graphical peroeption: Theory, experimentation, and application to the
dovelopment of graphical methods [8]

2. Crowdsourcing Graphical Perception: Using Mechanical Turk to Assoss
Visualization Design [23]

1. How to improve Bayesian reasoning without instruction: froquency
formats [16]

2. Pictorial represontations in statistical reasoning [4)

and others

1. Towards the personal equation of interaction: The impact of personality
factors on visual analytics intorface interaction [17)

2. Using porsomality factors to prodict interface keaming performance [18]
A comparative study of three sorting ®echnigues in performing cognitive
tasks on a tabular mpresentation [27)

1. Graphical peroeption: Theory, exporimentation, and application to V'
dovelopment of graphical methods [8]

2. Crowdsourcing Graphical Perception: Using Mechanical Turk to
Visualization Design [23]

Sizing up visualzations: offects of display swe in focus+contex
overview +detail, and zooming interfaces [55])

The perooption of comrelation in scatterplots [53]

CGraphical perooption: Theory, experimentation, and applica
dovelopment of graphical methods [8]

1. Asscssing the effect of visualizations on baye sian reason
crowdsourcing [42]

and others

Storytelling in information visualizations: Docs it engage u
data? [3]

1. Betwern a rock and 2 hard place: The failure of the attracti

among unattractive alermatives [39]

2. Distinguishing among models of contex tually induced profea

reversals [69]

1. The perception of correlation in scatterplots [53]

2. Ranking visualzations of cor lation using Webers law [22

Blinded with science: Trivial graphs and formulas increase ad
persuasivene ss and belie f in product efficacy [64]

Enabling designers to foresee which colors users cannot see [52] and others

Publication venue and yoar

I.JLAm Statistical Assoc., 1984
2 Color Imaging Conf. 2009

CHI 2010

1. J.Am Statistical Assoc., 1984
2 CHI 2010

1. Psychological Review 197
2 Applied Cognitive ™

I.1IEEE’
1HV

Details in our BELIV paper
https://osf.io/q38pg

Type of
ovaluabion
according to [35]

User Porformance

User Porformance

User Performance

Charxcwrzation
categorics (Section 6)
applicable to

reolication study
61,62 67

61,64
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Guidelines for specific replication types



Replication type| Different Conditions



Replication type| Different Conditions

Strict replication + with different conditions

flo .
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e.g., Heer and Bostock’s graphical perception study, CHI 2010
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Replication type | Different Conditions

Strict replication + with different conditions

LTS

-[I'”—:;-—?UT.1 -
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e.g., Heer and Bostock’s graphical perception study, CHI 2010

eltlp)aniN2y > Replicate original study closely before extending to new conditions to facilitate
comparison of the study designs




Replication type| Different Conditions

Strict replication + with different conditions

LTS

-l]'”—:;—-}ﬂﬂ] -

e.g., Heer and Bostock’s graphical perception study, CHI 2010

eltlp)aniN2y > Replicate original study closely before extending to new conditions to facilitate
comparison of the study designs

> Ensure the new conditions chosen can be meaningfully validated using the same
approach when extending prior findings




Replication type| Introspection




Replication type| Introspection

Further investigate prior findings + either by adding additional factors to study or by
studying factors in isolation
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addrtional comprehension test

e.g., Dragicevic and Jansen’s “Blinded with Science” study, IEEE TVCG 2017



Replication type| Introspection

Further investigate prior findings + either by adding additional factors to study or by
studying factors in isolation

ter, fol
100
%0
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= 6: 1”“1”'11”1
occurrence 50
(ercent) 49
30
ings reported by the p y are accurate
0 would all ut the medi

= Suppose the find harmaceutical compan . Imagine a
0 p— e group of 20 people wh get the common cold witho edication. Now suppose
we give the medication to all of them.
How many do you think will still get the common cold?
333333333
Not at all e effective Den try to compute an exact answer. Just give us your best guess.
....................... | |outof20 | Next |
Yes
No

addrtional comprehension test

e.g., Dragicevic and Jansen’s “Blinded with Science” study, IEEE TVCG 2017

e tlna0IN=S > Apply high-level (as opposed to well-defined) hypotheses




Replication type| Introspection

Further investigate prior findings + either by adding additional factors to study or by
studying factors in isolation

the new drug as soon as next winter, following F
90
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70
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(ercent) 49
30
:: Suppose the findings reported by the pharmaceutical company are accurate. Imagine a
0 p— e group of 20 people who would all get the common cold without the medication. Now suppose
we give the medication to all of them.
How many do you think will still get the common cold?
333333333
ffective DonY tr an exac 3t give us your best guess.
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Next

addrtional comprehension test

e.g., Dragicevic and Jansen’s “Blinded with Science” study, IEEE TVCG 2017

e tlna0IN=S > Apply high-level (as opposed to well-defined) hypotheses

> Ensure that the specified factors of interest are adequately justified and their
exploration in the context of the earlier study is meaningful and unbiased




Replication type  Replicating Conditions



Replication type  Replicating Conditions

Reuse earlier study’s conditions (and associated tasks) in a different context + with results somewhat
comparable to earlier study
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e.g., Harrison et als “influence of affective priming on visual judgments” study, CHI 2013



Replication type  Replicating Conditions

Reuse earlier study’s conditions (and associated tasks) in a different context + with results somewhat
comparable to earlier study

Random Chart Measure Emotion Random Priming
Vi —_—
~ I'I” i} "
Vi V5 The patent was a fairly Whi ( '
il H 0 young woman and she'd or B) is SMALLER? v ” "
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e.g., Harrison et als “influence of affective priming on visual judgments” study, CHI 2013

e Bl5)a0 V4 > Ensure that the replicated conditions (and tasks) provide a meaningful context
when embedding newly-proposed ideas




Replication type| Conceptual replications



Replication type| Conceptual replications

High-level comparison with independent study designs

e.g., "Our study failed to replicate previous findings in that subjects’ accuracy was remarkably lower
and visualizations exhibited no measurable benefit [in facilitating Bayesian reasoning]”

— Micallef et al., IEEETVCG 2012



Replication type| Conceptual replications

High-level comparison with independent study designs

e.g., "Our study failed to replicate previous findings in that subjects’ accuracy was remarkably lower
and visualizations exhibited no measurable benefit [in facilitating Bayesian reasoning]”

— Micallef et al., IEEETVCG 2012

e v]Ip)a8IN|=l > Consider general experimenter biases in conceptual replications




Increase

Conducting more replication studies



Replicate instead of simply rebuilding!

Earlier study

- B

Vis| Vis2
(control)
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Replicate instead of simply rebuilding!

Earlier study New study

Vis| Vis2 Vis2 Vis3 Vis|
(control) (control)
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Replicate instead of simply rebuilding!

Earlier study New + Replication study
Visl| Vis2 Vis2 Vis3 Visl|
(control) (control)
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General Guidelines



Crowdsourcing “‘%

|4 out of the |6 replication papers collected used crowdsourcing

Crowdsourcing can help in mitigating biases due to

Sampling (larger and more diverse | Experimenter behavior (no Biases introduced by experiment
populations) experimenter-participant settings
interactions)

Ol 02 03

€|0)IBIZR|NIE > Consider crowdsourcing for replication studies




Sampling

Larger samples were generally used in the replication studies (compared to the original
studies), especially those using crowdsourcing

Failures to replicate and replication crises often attributed to smaller sample-sizes in
replication studies

€VIIBISRINIS > Use larger samples in replication studies
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Within-subjects/between-subjects

We found 2 instances where a within-subjects study was changed to between-subjects in
the replication

Certain types of studies mandate the use of either within-subjects or between-subjects
design, e.g., Harrison et als affective priming study, CHI 2013

elb|I»=hIN[2s > Provide justification when changing a within-subjects study to between subjects
and vice versa.

> Ensure the study is adequately powered when changing a within-subjects study
to between subjects.




Disparity in study descriptions

1]

Some papers reported they had difficulty replicating certain aspects due to the lack of
details in the original papers

There were also instances where more details were included in the original studies

e015)30\d > Include detailed study-design descriptions in all publications, replications or

otherwise, to enable more faithful replications and for reviewers to ascertain that
valid, unbiased experimental designs were employed




Replication types:

TOPICS COVERED Thank you K @

UNIVERSITY OF NOTRE DAME

| Different Conditions

0 Introspection

W Replicating Conditions Links to the paper and presentation can be found here:
http://sites.nd.edu/poorna-talkadsukumar/

B Conceptual Replication

General:

B Crowdsourcing Poorna Talkad Sukumar Ronald Metoyer

ptalkads(@nd.edu rmetoyer(@nd.edu

B  Sampling

B Within-subjects and between-
subjects

Disparity in study descriptions
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