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H U M A N  T E C H N O LO GY  I N T E R ACT I O N

Coming to terms with 
Terms & Conditions 



In the digital age, companies 
exploit T&C loopholes to collect 
data and gain financial 
benefits, often disadvantaging 
users

T&Cs are often too long, complex, and poorly displayed 
(dark UI patterns), making users disregard critical 
information. This leads to uninformed decisions, as 
users fail to comprehend their rights and obligations. 
Simplifying design and content can improve user 
awareness and decision-making



95% users tend to ignore or skim over 
Terms and Conditions (T&C) when 

interacting with websites. This can lead to 
misunderstandings about their rights, 

privacy issues, and reduced trust in the 
platform.

Obar, J. A., & Oeldorf-Hirsch, A. (2018). The biggest lie on the Internet: ignoring the privacy 
policies and terms of service policies of social networking services. Information, 

Communication & Society, 23(1), 128–147. https://doi.org/10.1080/1369118X.2018.1486870



Transparent T&Cs foster trust in 
companies and platforms, 
encouraging user loyalty

Building Trust

Potential Impact
EFFECTS

Informed decisions Policy Making
① ② ③

Users will be more likely to 
understand their rights and reduce 
the risk of agreeing to unfair terms

Policymakers could mandate 
simplified T&C designs to improve 
consumer protection

The aim is to refine human-computer interaction by improving how users interact with T&Cs through the UI. This could potentially lead to 
more informed decision-making by users and better compliance with legal requirements by businesses.



How do different visual displays of T&Cs affect 
information retention and awareness?

Awareness/Retention

Research Objectives
EXPERIMENT AIM

Cognitive Load
① ②

How do different visual displays of T&Cs impact 
cognitive load and time spent on the page?



Visual Displays
What they did: Experiment to test how various UI 
designs of T&Cs impact user engagement (opening-
rate), awareness, and satisfaction



Result: Found that designs with icons (+25% / +82%) 
and scrolling ( +29% / +49% ) led to higher engagement 
and awareness with moderate effects

(Overall TnC awareness / Awareness of cues used)Kitkowska, A., Högberg, J., & Wästlund, E. (2022). Online Terms and Conditions: Improving User 

Engagement, Awareness, and Satisfaction through UI Design. CHI Conference on Human 
Factors in Computing Systems, 60, 1–22. https://doi.org/10.1145/3491102.3517720

Service Research Center, Karlstads Universitet

Changes in the paper - product selection page, addition of satisfaction as an outcome variable, removed the bias by financial incentive 
and push to read T&C, diversity in sample 

Literature Review



Multimodal Approaches to 
Disclosure
What they did: Tested multimodal disclosure 
techniques (text, visuals) to improve consumer 
comprehension of T&C in both pre- and post-contract 
scenarios



Result: Found that multimodal disclosures (visual, 
visual + text optimised) significantly increased 
retention and understanding, especially in post-
purchase scenarios

Wulf, A. J., & Seizov, O. (2022). How to improve consumers’ understanding of online legal information: 
insights from a behavioral experiment. European Journal of Law and Economics, 56(3), 559–584. 
https://doi.org/10.1007/s10657-022-09755-4

Literature Review
Berlin School of Management



Different interventions
What they did: Reviewed behavioral techniques to 
increase engagement and comprehension of T&C 
through interventions



Result: Found that shortening terms, improving 
readability, using summaries, and displaying reading 
cost cues increased engagement. Visual elements like 
icons enhanced comprehension.

Behavioural Insights Ltd & The Behavioural Insights Team for the Department for Business, 
Energy and Industrial Strategy. (2019). Improving consumer comprehension of online 
contractual terms and privacy policies: Literature review. https://
assets.publishing.service.gov.uk/media/5d303836e5274a14ed4871c7/improving-consumer-
comprehension-online-contractual-terms-literature-review.pdf

Literature Review
 Behavioural Insights Team (BIT)



We are measuring cognitive load to assess 
how mentally taxing each design variation 
is for users.

We are testing multiple UI designs—icons, 
swimlane, FAQ/QnA, and summary—for 
broader insights.

Trials will be conducted 5 times, covering 
different sectors (Education, Government, 
E-commerce, Social Media, LLMs)

We are tracking how long participants 
spend on the T&Cs page to analyse 
engagement duration.

We are running multiple trials to observe 
changes in behaviour and whether users 
skip the terms over time.

We are testing both click-wrap and sign-
in-wrap designs to explore different 
interaction models.

Including Cognitive 
Load in Our Analysis

Multiple Design 
Layouts

Sector-Based Trials 
for Broader Context

Tracking Time Spent

Effect of Muscle 
Memory

Testing Sign-In and 
Click-Wraps

Improvements 
& Inspiration 
from Literature

WHAT ARE WE DOING DIFFERENT



E-Commerce

Government

Social Media

SaaS (LLM etc)

Education
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Participants

Control vs. Treatment 

5 groups of 10 users per trial, repeated over 
5 trials/sectors (total 250 data points).

Control group interacts with traditional T&C design. 
Treatment groups interact with 4 UI variations: Icons, 
FAQ/QnA, Swimlane, and Summary.

Experimental 
Protocol



Data Collection

Experiment Demographic + Baseline T&C Knowledge Test Analysis

PNN50: Measured IBI, HR, 
and PPG.

FAUs & Gaze Points: 
Processed using 
openface.

Fixation Heatmap

Time Spent: Time spent 
on the T&C page (timer)

Demographic: Age, gender etc



Familiarity: Subjective 
questions regarding their 
attitudes toward privacy and 
familiarity with the sector (some 
using Likert scale)

Retention: Questionnaire score 
(max 8 points) measuring 
understanding after interaction.



6 questions - testing info given 
through intervention



2 questions - testing info in the 
complete T&C

Variables: Retention Score (continuous), Cognitive Load 
(categorial), Time Spent (categorial - in s) and Baseline



+Dominant Emotion

Used the sensor to get ibi

AU Score

HRV 
(pNN50)

Cognitive Index

70 - HRV because HRV is it is inversely correlated with 
cognitive load. To align with AU score where higher values 

mean high cognitive load (direct relation), we us 70 - HRV. (70 
because most HRV vales fall below 70)

Low: Index <= 3.5

Medium: 3.5 <= Cognitive Index <= 7


High: Cognitive Index > 7



Snapshot of our data
How the final dataset (used for further analysis - hypothesis testing) looks like



Fixations/
heatmaps

Control

FAQ

Icons
Swimlane



Hypothesis Testing
Normal Data or Not: Chi-Squared Test

Cognitive Load Across UI Groups

Why: If a particular UI design is more likely to reduce 
cognitive load

H₀ : There is no association between cognitive load and different UI 
groups

H₁ : There is a significant association between cognitive load and 
different UI groups

Normal: Pearson's Corr Not Normal: Spearman Corr

Relationship Between Time Spent and Retention

Why: If spending more time on the T&C page affects how 
much information participants retain

H₀ : There is no significant correlation between time spent and retention

H₁ : There is a significant correlation between time spent and retention

Normal Data: ANOVA Data Not Normal: Kruskal-Wallis

Retention Across UI Groups

Why: If retention is higher for specific UI designs 
compared to others

H₀ : The median retention scores are the same across all UI 
groups

H₁ : The median retention scores are different for at least 
one UI group

Time Spent Across UI Groups

Why: If different UI designs affect how much 
time participants spend on the T&C page

H₀ : The median time spent is the same across different UI 
groups

H₁ : The median time spent is different for at least one UI 
group

Relationship Between Time Spent and 
Cognitive Load

Why: If participants with higher cognitive load 
spend more time on the T&C page

H₀ : The median time spent is the same across all levels of 
cognitive load

H₁ : The median time spent is different for at least one level 
of cognitive load

Relationship Between Retention and 
Cognitive Load

Why: If higher cognitive load leads to lower 
retention of the T&C content

H₀ : The median retention scores are the same across all 
levels of cognitive load

H₁ : The median retention scores are different for at least 
one level of cognitive load



Cognitive Load Across UI Groups

� If a particular UI design is more likely to reduce cognitive 
loa�

� Null Hypothesis (H₀): There is no association between 
cognitive load and different UI group�

� Alternative Hypothesis (H₁): There is a significant 
association between cognitive load and different UI 
group�

� Results�
� The chi-squared test (p < 0.0001) indicates a highly 

significant result, leading to the rejection of the null 
hypothesis�

� FAQ and Summary groups significantly reduce 
cognitive load compared to the Control group. The 
Control group design results in high cognitive load for 
all participants.

RESULT

Hypothesis Testing
STATISTICAL TEST

Chi Squared

SIGNIFICANT OR NOT

Significant

①



RESULT

Hypothesis Testing
② Retention Across UI Groups

DATA NOT NORMAL

Kruskal–Wallis

SIGNIFICANT OR NOT

Significant

� If retention is higher for specific UI designs compared to other�
� Null Hypothesis (H₀): The median retention scores are the same 

across all UI group�
� Results�

� There is a significant difference in retention scores across UI 
groups (p = 3.1e-12).

And so we ran a pair-wise test to compare treatments with each 
other and with control

DATA NOT NORMAL

Pair-wise Mann-Whitney U

SIGNIFICANT OR NOT

Significant

The Summary UI group has significantly higher retention scores 
compared to the Control, Icon, and FAQ groups, while the Control 
group performed the worst.



③ Time Spent vs Different UI Groups
DATA NOT NO RMAL

Kruskal-Wallis

SI G NI FI CANT O R NOT

Significant

� If different UI designs affect how much time participants 
spend on the T&C pag�

� Null Hypothesis (H₀): The median time spent is the same 
across different UI groups�

� Alternative Hypothesis (H₁): The median time spent is 
different for at least one UI grou�

� Results�
� The Kruskal-Wallis test (p < 0.0001) reveals a 

significant difference in time spent across UI groups.�
� The Control group spends the most time, while the 

Summary group spends the least.

RE S U LT

Hypothesis Testing



③4 Relationship Between Time Spent 
and Cognitive Load

DATA NOT NO RMAL

Kruskal-Wallis

SI G NI FI CANT O R NOT

Significant

�  If participants with higher cognitive load spend more time 
on the T&C pag�

� Null Hypothesis (H₀):  The median time spent is the same 
across all levels of cognitive loa�

� Alternative Hypothesis (H₁):  The median time spent is 
different for at least one level of cognitive loa�

� Results�
� The Kruskal-Wallis test (p = 0.00096) indicates a 

significant difference in time spent across cognitive 
load levels�

� With higher cognitive load leading to longer time spent, 
as observed in the boxplot.

RE S U LT

Hypothesis Testing



Relationship between

Retention & CL
DATA NOT NORMAL

Kruskal-Wallis

SIGNIFICANT OR NOT

Significant

p-value: 0.096

Since the p-value is less than 0.05, we reject the null 
hypothesis. This indicates that cognitive load significantly 
impacts retention scores.

Time Spent & Retention
DATA NOT NORMAL

Spearman Correlation

SIGNIFICANT OR NOT

Significant

Spearman Correlation Coefficient: -0.186

p-value: 0.022

The relationship between time spent and retention score is 
statistically significant but negative. This indicates that more 
time spent on the page does not necessarily increase 
retention.



HRV is highest for FAQ and Summary, suggesting these 
formats cause the least stress or cognitive load (for 
summary this was unexpected). Simplified T&C formats 
like FAQ and Summary are easier for users to process 
compared to the full T&C.

Icon and FAQ/QnA formats have the highest retention and 
total scores, while Summary and Control perform poorly. 
Visual formats like Icons and interactive formats like FAQ/QnA 
are the most effective at helping users understand and retain 
T&C information.



Ensured participants give informed consent, 
understanding the study’s purpose and their role.

Allowed participants to withdraw from the study at 
any time without penalty.

Minimized potential psychological stress or 
discomfort from tasks like cognitive load assessment.

Ethical & Privacy Considerations
P R I VACY,  E T H I C S ,  L E G A L

Anonymized all personal data and store it securely to 
protect participants’ privacy.

Were transparent about the study, and debrief 
participants if any deception is involved.

Selected participants fairly, without discrimination 
based on irrelevant factors like age or gender.



Challenges & Limitations

① Bias: We had the same person test control for multiple sectors, bias might have seeped in 
after their first trial

② Data Collection: Data size is small to confirm if the correlations we’ve received are actually 
prevalent

③
User Behaviour: Even after being nudged/prompted to read the T&C the users didn’t pay 
too much attention to it and at the max skimmed through the content. AUs might not  
represent the entire story



This experiment can pave the way for standardizing Terms and 
Conditions (T&Cs) across industries by identifying universally effective UI 
designs, such as summaries, icons, and FAQ formats, that optimize 
comprehension and reduce cognitive load. A standardized framework for 
presenting T&Cs can ensure clarity, fairness, and accessibility for all users 
while maintaining legal compliance.

Standardisation of TnC formats

What are we 
proposing?

I M PACT  O F  T H E  E X P E R I M E N T

A notable example of such standardization is the Nutrition Facts Label 
on food packaging, which was mandated by the FDA. Before its 
introduction, consumers struggled to understand complex and 
inconsistent nutritional information. By standardizing the format with 
clear sections (calories, serving size, daily values, etc.), the label made it 
easier for people to compare products and make informed choices.





�� Faster Access to Key Information

�� Reduced Risk of Unknowingly Agreeing to 
Unfavorable Terms

�� Better Protection of User Rights

USERS

How will the stakeholders 
actually out of it?benefit 

IMPACT OF THE EXPERIMENT

INDUSTRY
① ②

�� Higher Adoption of Transparent Practices

�� Streamlined Compliance with Regulations

�� Reduced Customer Complaints and Disputes



Deployment ways
Companies can offer 

where users choose their 
preferred format 

customisable T&C 
displays 

Present Icons or FAQ formats as the 
default option for users, while providing a 
checkbox with a link to the full T&Cs for 
legal compliance.

Companies can use  to 
determine which T&C presentation style 
works best for their audience

A/B testing 

Scaling issues
Legal teams may resist 
simplified formats, as they 
might argue that reducing or 
summarizing content could 
lead to liability risks or 
misinterpretations.

Adapting T&C formats into 
existing platforms (e.g., 
websites, apps) may 

, especially for 
interactive formats like FAQ/
QnA

require 
additional development 
resources

Ensuring a 

 
will be a challenge

consistent 
experience across web, 
mobile, and other interfaces

Simplified T&Cs will need to 
be translated and localized 
for different languages and 
regions, which can add 
significant overhead.



Thanks!


