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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
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What are some examples of experimenter bias?

Straw man comparisons 
or Win-lose setups

01

Experimenter behaviors

02

Outdated or weak baseline 
conditions are chosen

Experimenter’s body language and 
delivery of instructions influencing 
participant responses



What are some examples of experimenter bias?

 Many more… 

Sampling bias

01

Over-reliance on 
hypotheses

02

Tasks not 
representative of 
real-world activities

03

Not accounting for 
confounding factors

04 … 



Why is experimenter bias critical to replication studies? 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Why is experimenter bias critical to replication studies? 
What are the possible consequences?

Failed replications and 
replication crisis

01

Invalid replication and/or 
original results

02

Adversely affecting 
reputations of researchers 
and publication venues

03



What you will learn from this tutorial…  

Improve

01

Increase

02

 
Some guidelines for avoiding 
biases when designing 
replication studies in InfoVis

How to conduct more 
replication studies with 
minimal effort,  
e.g., by adding another 
condition to compare



How we arrived at the guidelines…  

Paper collection

01

Coding

02

Searched and sampled 16 
replication studies in InfoVis 
published at CHI and IEEE TVCG 
between 2008-2018

Studied the differences in 
experimental designs between 
the replication studies and 
studies they replicated



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



Guidelines for specific replication types

Improve



Replication type  Different Conditions



Replication type  Different Conditions

Strict replication + with different conditions 

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

Strict replication + with different conditions 

GUIDELINES    

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

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

Strict replication + with different conditions 

GUIDELINES    

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

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

+

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

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

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

+
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Replication type  Introspection

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

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

GUIDELINES    > 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

+

additional comprehension test



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 

 

e.g., Harrison et al.’s “influence of affective priming on visual judgments” study, CHI 2013
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Replication type  Replicating Conditions

GUIDELINE    

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

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

 

e.g., Harrison et al.’s “influence of affective priming on visual judgments” study, CHI 2013

+



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., IEEE TVCG 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., IEEE TVCG 2012

GUIDELINE    
 
> Consider general experimenter biases in conceptual replications



Conducting more replication studies

Increase
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Replicate instead of simply rebuilding!

Earlier study New + Replication study

Vis1 
(control)

Vis2

vs. vs.

Vis2 
(control)

Vis3

01 02

vs.

Vis1



General Guidelines

Improve



14 out of the 16 replication papers collected used crowdsourcing 

Crowdsourcing can help in mitigating biases due to  
 

GUIDELINE    > Consider crowdsourcing for replication studies

Sampling (larger and more diverse 
populations)

01

Experimenter behavior (no 
experimenter-participant 
interactions)

02

Biases introduced by experiment 
settings

03

Crowdsourcing



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

GUIDELINE    > Use larger samples in replication studies

Sampling



 
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 al.’s affective priming study, CHI 2013

GUIDELINES    > 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.

Within-subjects/between-subjects



 
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

GUIDELINE    > 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 

Disparity in study descriptions



TOPICS COVERED
Replication types:

General:

Thank you

Links to the paper and presentation can be found here:       
http://sites.nd.edu/poorna-talkadsukumar/
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Ronald Metoyer 
rmetoyer@nd.edu
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