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Biases in Information Behaviour: 
Making (better) online choices



Decision Making in Two Contexts

uDecisions relating to 
search results

uChoosing online recipes
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Three main 
claims

Online decisions are subject to 
many biases

The biases are context-dependent

If you understand biases in play 
they can be avoided or exploited 
to promote desired behaviours



Why study bias 
in search?
u Evidence in the literature that 

people (especially those with little 
knowledge or no strong opinion) will 
end up thinking that what they find 
when searching [Epstein2015; 
Pogacar,2017; Allam, 2014; Draws, 2021]

u Mostly users are unaware of this 
[Ghenai, 2020]



Search results can be
biased in numerous ways

… in favour of particular
viewpoints
[Puschmann 2019; White,2013] 

… towards groups of people
[Otterbacher, 2017]

…  certain subtopics [Gao, 2020]
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User 
behaviour is

biased too

u Position bias [Joachims, 2007]
u Majority viewpoint [Draws, 

2021]
u Anchoring [Bates, 1989; 

Shokouhi,2015]
u Confirmation Bias [Klayman, 

1987; Nickerson, 1998; Rieger, 
2021]



Effects of 
Confirmation 
Bias on 
Credibility 
Judgements

u “is a tendency to search for or interpret 
information in a way that confirms one's 
preconceptions”

u 105 participants judged credibility of 8 
search results for 3 controversial topics

u Is a vegan diet healthy?

u Are autonomous vehicles safe?

u Should cannabis be legalised? 

u Experiment designed to identify biases

u Confirmation Bias

u Knowledge Bias

Kattenbeck, M., & Elsweiler, D. (2019). Understanding credibility judgements 
for web search snippets. Aslib Journal of Information Management.



Bias in 
judgements



Bias in 
judgements

uWhite: web page judged to 
be credible by objective judges

uBlack: web page judged to 
be non-credible by objective 
judges

uBlue: participant believes 
vegan diet to be healthy 
(before experiment)

uPink: participant believes 
vegan diet to be unhealthy 



Qualitative Analysis

uEmployed a think-aloud protocol
u Transcribed the audio recordings and 

analysed the data qualitatively.

Qualitative Analysis
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Language

Domain
Rubrik

Authority

Date

uWe identified 10 high-level categories of cues that 
biased judgements

uSame cue can have different influence



Domain
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Domain 
(positive)



Perception 
of
domain 
can vary 
with 
participant



Domain 
(context 
sensitive)



Down-
weighting 
credible 
sources



u Credibility judgements biased by 
different factors 

u Biases vary across users + situations
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Key Points from study 1



Impact of biases on Search Outcomes

u Investigated the influence of (biased) featured
snippets in opinion forming search tasks

uDoes the stance and logic of argumentation of
the snippet influence:
u the opinion participants form? 
u the way they argue for them?

Bink, M., Schwarz, S., Draws, T., & Elsweiler, D. (2023). Investigating the 
Influence of Featured Snippets on User Attitudes. In ACM SIGIR 
Conference on Human Information Interaction and Retrieval





Experimental Conditions



21

Procedure

1
Pre-Study 
Questionnaire
Filter 
participants to 
only include 
neutral stances

5
Post-Study 
Questionnaire

4
Post-Task Questionnaire
New position and justifications

3
SERP Browsing

2
Pre-Task Ques8onnaire
justify their position and 
reinforce it with any arguments 
in an open text field



Participants

u 256 participants from the Prolific platform (reduced
to 182 after we removed people who only had
strong views).

u 69 female, 113 male

u 18-66 years old (M = 28.91, SD =9.10)

u Majority highly educated (80 hold Bachelor, 38 
Master, 1 PhD degree) 



RESULTS: SIGNIFICANT EFFECTS FOR BOTH 
STANCE + LOGIC



Key Points
u Decisions relating to web search are 

influenced by several factors 
(biases)

u Biases vary across users + situations
u Presentation matters
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So how can we help 
people make better 
decisions ?

DO A GOOD JOB ON FEATURED SNIPPETS. 

IF THERE IS A CORRECT ANSWER SHOW IT IN THE FEATURED SNIPPET. 

IF NOT, MAKE SURE THE FEATURED SNIPPET IS BALANCED1.
This image was released under a creative commons license "https://commons.wikimedia.org/wiki/File:First_Aid_box,_Red_Cross.JPG"



PROVIDE INFORMATION TO CONTROL BIASES
NUDGE PARTICIPANTS TO USE THE CUES THAT WILL LEAD TO DECISIONS THAT 
REFLECT THE GROUND TRUTH (CREDIBILITY)2.

Schwarz + 
Morris (2011)



PROVIDE INFORMATION TO CONTROL BIASES
NUDGE PARTICIPANTS TO USE THE CUES THAT WILL LEAD TO DECISIONS THAT 
REFLECT THE GROUNDTRUTH (CREDIBILITY)2.

Yamamoto + 
Tanaka (2011)



WE HAVEN’T BEEN ABLE TO RECREATE EFFECT



PROVIDE COMPETENCES
AUGMENT THE UX WITH INFORMATION THAT USERS CAN LEARN FROM TO MAKE 
BETTER DECISIONS (OUTWEIGH BIASES)3.
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PROVIDE COMPETENCES
AUGMENT THE UX WITH INFORMATION THAT USERS CAN LEARN FROM TO MAKE 
BETTER DECISIONS (OUTWEIGH BIASES)3.

Ortloff, A. M., Zimmerman, S., Elsweiler, D., & Henze, N. (2021, March). The Effect of Nudges and Boosts on Browsing Privacy in a 
Naturalistic Environment. In Proceedings of the 2021 Conference on Human Information Interaction and Retrieval (pp. 63-73).



STUDYING FOOD CHOICES VIA 
ONLINE RECIPE PORTALS

Image by rawpixel.com released on creative commons license (https://www.caterquip.co.uk/blog/dont-try-this-at-home-the-dumbest-food-
trends-on-the-internet/)

u Several biases:
u Bias towards unhealthy recipes –> Can 

predict obesity levels (Trattner et al.,2017b) 
u Temporal (Kusmierczyk et al. 2015) 
u Gender (Rokicki et al., 2016)
u Hobbies (Trattner et al., 2017)
u Geographical (Zhang et al, 2020)



Pairwise comparison of recipe preferences

Elsweiler, D., Trattner, C., & Harvey, M. (2017, August). Exploiting food choice biases for healthier recipe recommendation. 
In Proceedings of the 40th international acm sigir conference on research and development in information retrieval (pp. 575-584).



WE VARIED THE INFORMATION SHOWN





WE HAVE ASKED DIFFERENT QUESTIONS RELATING TO PAIRS

1. Which recipe they find most appealing.
2. Which recipe they believe contains most fat.
3. Which feature most informed their judgement with respect to fat 
content.



Take aways …

u People are poor at judging which is fattiest 
(correct in 51.1% of cases, p = 0.43) and 
showed poor agreement (Kripp. ⍺ =0.10) 

u Participants preferred fattier dishes on 
average (fat content one of the best 
predictors for choice)

u Process for estimating fat content very similar 
to judging credibility

CC license https://pixnio.com/food-and-drink/burgers-and-sandwiches/food-meat-sandwich-dish-meal-dinner-lunch-delicious



Can we nudge less fatty food choices?

u Classifier with 5 low-level image features 
(sharpness, brightness, colorfulness, contrast 
and entropy) consistently predicted choices 
from experiments 1 and 2 (~58% acc)

u 16 new pairs (sim > 0.8, 30% difference in fat 
content, classifier predicts, low fat to be picked)

u The image model was able to predict the 
choice 65.2% of the time (χ2 = 129.9, df = 1, p < 0.01)

"Healthy Food Recipe Chicken Tasty" by homethods is licensed under CC BY 2.0.







CC license https://pxhere.com/en/photo/1176760

Key Points
u Perception of fat & attractiveness of 

food biased in a similar way to 
search results

uEmphasising some cues over others 
can impact decisions made



Tying up

u Decisions we make online are 
biased in many ways

u Similarities in decision making 
processes

u Different ways of influencing 
decisions (still have lots to learn).




