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Abstract

This study examines user reactions to in-app advertising within self-scanning systems in retail,
with a focus on how different advertising formats impact user experience. Through a mixed-
methods approach, a prototype application simulating a self-scanning interface was developed,
featuring five advertising variants ranging from non-intrusive banners to highly disruptive full-
screen ads with forced exposure. Data were collected from 40 participants via structured surveys
and open-ended responses.

The results indicate that advertising intrusiveness significantly influences user irritation,
perceived control and behavioral intentions such as app avoidance. Non-intrusive formats, such
as static banners, were well tolerated and perceived as acceptable, whereas forced and visually
aggressive ads led to strong negative emotional responses and reduced user engagement. Key
moderating factors include perceived relevance, user control and ad tolerability, which can
mitigate negative reactions when appropriately integrated.

The study offers practical design recommendations for implementing advertising in self-
scanning systems, emphasizing subtle integration, user autonomy, contextual relevance and
avoidance of disruptive formats. These findings contribute to both academic literature on digital
advertising in task-oriented environments and practical guidelines for retailers seeking to balance
monetization with user experience.
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technology, ad avoidance, perceived control, relevance.
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Sammanfattning

Denna studie undersoker anviandarnas reaktioner pa in-app-annonsering i sjélvskanningssystem
inom detaljhandeln, med sérskilt fokus pé hur olika annonsformat paverkar
anvindarupplevelsen. Genom en mixed methods-ansats utvecklades en prototypapplikation som
simulerar en sjilvskanningsmiljo med fem annonsvarianter, fran icke-stérande banners till starkt
storande helskdrmsannonser med tvdngsexponering. Data samlades in frén 40 deltagare via
strukturerade enkéter och 6ppna fragor.

Resultaten visar att annonsers storande karaktar signifikant paverkar anvédndarnas irritation,
upplevd kontroll och beteendeméssiga avsikter som appundvikande. Icke-storande format, sisom
statiska banners, accepterades vil och upplevdes som acceptabla, medan tvungna och visuellt
aggressiva annonser ledde till starka negativa kédnsloméssiga reaktioner och minskat
anviandarengagemang. Nyckelfaktorer som kan mildra negativa reaktioner inkluderar upplevd
relevans, anvindarkontroll och annonstolerans, nér de &r vél integrerade.

Studien erbjuder praktiska designrekommendationer for att implementera annonsering i
sjélvskanningssystem, med tonvikt pa subtil integration, anvdndarautonomi, kontextuell relevans
och undvikande av storande format. Dessa resultat bidrar till bdde den akademiska litteraturen
om digital annonsering 1 uppgiftsorienterade miljoer och till praktiska riktlinjer for detaljhandeln
som vill balansera intdktsgenerering med en positiv anvdndarupplevelse.

Nyckelord

Sjalvskanningssystem, in-app-annonsering, annonsstorande, anviandarupplevelse,
detaljhandelsteknik, annonsundvikande, upplevd kontroll, relevans.



Contents

Table of Contents

User Reactions to In-App Advertising in Retail 1
A Study Of Self-SCANNING SYSIEIMS .........ccvocvieiieiieieiie ettt ettt ettt b et eae et sae et sae e b e raesseessesseessesreens 1

1. Introduction 10
L] PUFPOSE ...ttt ettt et ettt et ettt e st e et e et et e e a bt e eat e ea bt e ehb e en bt ekt e bt e eane e tteenbeenteeenbeetee e 12
1.2 DIESPOSTLION ..ottt ettt ettt ettt ettt et ettt et e ate e et e eabeenb e seb e enb e e sttt e st e eate e beeenteenteeenbeennee e 12

2. Literature Review 13
2.1 Self-Scanning Systems and CUStOMEr EXPEFICHCE..................c.ccceevveiueeiesiieieeiieeeeee et eeee s eae e ese e esesaeens 14
2.2 Digital AdVertisSing i REIAIL...............ccccoouivuiiiiiiiiiieieiit ettt e 16
2.3 Advertising Intrusiveness and CONSUMEE REACIIONS. ..............c.ccccuiiriirimiiiiriniiinieneeeteteet ettt e 17
2.4 Economic Aspects of Advertising in Self-SCANNIng ................c.cccccuuuiiriimiiniininiinieeeectet ettt e 18
2.5 Summary and Connection t0 the SHUAY ................coooi ittt 20

3. Methodology 20
3.1 Prototype DeVEIOPIENL .............cc.oiiaieii ettt ettt ettt ettt e ettt e et e ae e ne e et e et nae it enaeaneens 21
3.1.1 Integration Of AQVEITISINZ ... .c..eeruiiieieiiieteei ettt ettt ettt e bttt et e e sbe et e s bt estesbe et e sbeenbesseenbeeseeseans 24

3.1.2 User EXperience COonSIAETATIONS .........cc.ccuereieirieiiiieiinteitetesie ettt eteneeeseest et ese bt sesae st sbesaessesnenaens 25

3.1.3 Usability and CONSISIEICY......ceeruiiierriieieriiitesteetesteetesteesseeseeseeseesseeseesseessesseessesseessesssessesssessesssessesssessenns 26

3.1.4 Collaboration With Datema .........c.ccuiriiriiieieieeeeee ettt sttt ettt s bbbt et sbeseestesbenaens 26

3. 1.5 COMCIUSION 1.ttt ettt h etttk bttt e b e s b et e et et e st e st e st eseebeebeebe et e sbesbenbennentens 27

3.2 Controlled Testing and Dat@ COIECHION................c.ccccuioiiiiiiieiiiie ettt 27
3.2.1 Participant DemMOZIAPNICS ........ccuiiieriiiieieeieseete st ete et ettt eb e et eteeseesseesaesseessessaessesseessesssensenssensenssensenns 30

3.3 Survey Design and CONSIIUCIION ..............c.cccuevuieeeee e e ettt ettt ettt e ete et e st enseeseeseesaessesssesseensesseensesseens 30
3.4 Ethical CONSIACTALIONS ..........cc.oeeeiuieiieeiieee ettt ettt ettt ettt ettt e bt et e eteenteeaeeseeseeeseeseesseensesseensenseens 33
3.5 MOAEl DEVEIODIEHL ...............ocueeieiieeeie ettt ettt ettt ettt et e at e st et e eseenseeseeebesseesseenbesseebeereens 34
3.5.1 Key Components 0f the MOEl ........cc.couiiiiiiiiiiiiiiineee ettt 35

3.5.2 Model Application in Testing ENVIFONMENES........c.ccceeviririniinenininenientetetetetet ettt naens 37

3.6 REGIESSTON ATALYSIS ......oo.eeeeeeee ettt ettt ettt ettt et ettt e et e et e st e et e st e eteene e et eneenteeneeeeen 38
3.7 QUATTHAtIVE DATA ANGLYSTS ......c..ooeeeeeeee ettt ettt ettt a ettt ettt eneen 39

4. Results 40
4.1 Participant BACKGIOUNG.....................ccoiii ittt ettt ettt aeenee st enteneeens 40
4.2 Quantitative Results by Model COMPONENL ...............coeiieeiiieieiiei ettt 41
4.2.1 Ad Placement & FOTMAL .......cccoueciriiiriiiniiiieirereterteese ettt st 41

4.2.2 Ad INITUSTVEIMESS. ....c.tetititertetetetet e et et eat st e st ebeebesteeteeb e e b e st et e b e st emsen b et entestemeeseebtebeebe et e ebeebestentenseneennan 42

4.2.3 Ad REIeVANCE & ULIILY ..ocveiiieiieiiciieiieiecic ettt sttt sttt ettt eesb e et e esaesseessessaesseeseesseessesaeessenseas 43

4.2.4 USET COMIOL.....ctiitiitiitietietesteet ettt b bttt b bt et b e b et e et e e ea e st es e e st eb e e bt e bt et e ebeebesteebenbeneenean 44

4.2.5 Ad Irritation and Tolerability..........cecievieriecienieie ettt ete et teesseereessesseesessaesaeensesseessenseas 45

4.2.6 Ad AVOIANICE .....oviiiiiiiiesiete ettt b et b ettt et et ea et e st bt eb e e bt s bt e bt ebe b e bt enbe e eneen 46

4.2.7 USET ENZAGEIMENL .......eeiuiiiiieiiieitie ettt ettt ettt ettt et e st e e bt e st e e bt e sabeesatesabeesabesnbeesstesnseenssesnbeenaseenne 47

4.2.8 OVEIrall USEI EXPEIICIICE ... eeuvivieuiieiieniieiieieeiesieete st etesttessesstessessaesseessenseessesseensesseensesseessesssesseensessesnsesseen 48

4.3 Demographic RESPONSE PAIIEFILS. .............ccoccuaii et ettt ettt ettt ettt et e st e aeeseeeseeneesseenaesseenseeseens 49
T BN g T o U USRS 49
A.3.2 VATIANE 2.ttt ettt ettt ettt esae e st e s et e e e es e emtees e et e e st e et e s e e bt en s et e en st en e et e enee st eneeeaeeteeneenseanean 51

T T BV g T+ L J USSR 52
B34 VATTANE ..ottt ettt et b e bbbttt ettt a e a e bbbttt be bttt b e aenaennen 54

4.4 Regression Analysis of Negative USer RESPOMSES ............cccccueceiieniaiene ettt 55



4.5 COTTelAtiON ANQLYSIS ..........ccueeeiieieeee ettt ettt ettt ettt e et e et e st e aeeaeeebeeneenaeenaeateebeeneens
I V£V o F: 1 1 A USRS
5.2 VATIANE 2. et e et e et e e et e e et e e et teeeeta e e etteeeeaaeeeetaeeeteeeeatteeeeateeeateeeetreeenannas
5.3 VATIANTE 3ottt e et e e et e e e eta e e et e e e etae e eteeeeetteeeeaeeeetaeeetaeeeettaeeateeeetreeeaaneas
5.4 VATIANT Dottt e e et e et e e te e e eaeeete e e teeeaeeetaeeeteeeteeeaeeeeteeeaeeeteeeaeeeteeeateeeraeeareeeteeere et

4.6 TREMALIC ATALYSIS ..ottt ettt ettt b e ettt ebeeas e eteesseese e s e eneeebesssesseesseeseesbeeseens
4.6.1 Most Disruptive Advertising (QUESTION 1) ......ccievuiiieriiiieiiiieieeeesie ettt eeeereereesreeseesseeaesaeessesseas
4.6.2 Most User-Friendly Advertising (QUESTION 2) .......cceerueiierieriieiieiesieeeesieesesseesesseesesseesseessesseessessesssesses
4.6.3 Acceptable or Helpful Advertising (QUESLION 3) ......cccueiieriiiieriieieieeieeieete et eeeeseseesseeseesaeeaesseessessees
4.6.4 Advertising That Triggered App Avoidance (QUESHION 4) ......cceeveriieieriierieniieieeiereeeesseeee e esae e eaesnees
4.6.5 Ideal Advertising Integration (QUESHION 5) ......ceecuirierieiieieiieieeiesteeeeteete st eee st esseeseesseesaesseesesseensensens

5. Discussion

5.1 Interpreting the Findings in Relation to the Research QUESHIONS ..............ccccueveiieeiaieneeieeeee e

5.2 Interprettion DY MOEL.................ccoocooiiiiiiieii ettt ettt ettt
5.2.1 Ad Placement & FOIMAL ..........cccoiiiiiiiiiieieeee ettt ettt ettt e sae e e s st e e eseeteeneeseens
5.2.2 Ad TNEIUSTVEIIESS. ..ottt ettt ettt ettt et e s bt e e et e ea e et e et e et e et e esee bt ea e e bt emeesseemeesseemseeaeenseeseensesseenseensenseans
5.2.3 Ad Trritation and Tolerability ........ccceoiiiiiiiieieee ettt bbb eae
5.2.4 ReleVance & ULIILY ...cc.cooueeiiiieie ettt ettt ettt et sa et e s bt et sb et e ebeebesbeebeeseenaeens
5.2.5 USET COMIOL. ..ttt ettt bttt b et e b et h et e e bt e sbeeatesbe e st e sbeeneesbeenbesbeenbeeseenteene
5.2.0 ENZAZEIMENL. ..ottt ettt b et b et e b et h e e bt e atesb e e st e sbeentesb e e st e e bt e st eb e et e ententeeae
5.2.7 A AVOIAANCE ...ttt ettt ettt ae et e bt ettt et e s b et e et et e st e st e st ebeebeebesbe et e ebesbenbeatentens
5.2.8 OVerall USET EXPEIICIICE ....cvvivieuiiieieiiciieieeiesteet et et ettt e e esbeeteessesseesbeesaesseessessesssesseessesssessesssessenssesenns

5.3 Relationship t0 Prior RESEAFCH .............c..cccccuoviieieeiiieieeeee ettt se e ese e sse s saeenseesaens
5.4 Design Implications for Advertising in Self-SCAnning SYSTEMS ...............c.cccuevveveiiianieieenieieeeeie e

5.5 MethodoloGiCAl REfIECIIONS ...........c..ccooeeeiieiieiieiieeie ettt ettt ettt e st ense e e ebeenaesseensesseenseeseens
551 SEEIGNS ..oevieieiieiete ettt ettt ettt et e et e st e be st e st enae st enteeseenseeseenseeseenseesaenseenteseans
5.5.2 LAMIEALIONS ..uvtuteiteiietinterteeteet ettt et ettt et ettt be e bt be e bt e bt et e bt s et st et e st e s et et et ebtesteseebeebeebesbe et e sbesbentenbentens
5.5.3 Reflections on ANalytical ChOICES. ........ccueoiiieiriiiiiniirtriet ettt ettt st naens

6. Conclusions

7. References

78
79

81
81
81
82
82
83
83
83
83

84
85

87
87
88
89

89

91



List of figures (if applicable)



List of tables (if applicable)



1. Introduction

In recent years, digitalization has reshaped the retail landscape. Among the most prominent
innovations are self-scanning systems, which aim to streamline the shopping process, reduce
checkout times, and improve customer satisfaction (Weijters et al., 2007; Kilian & Liesenfeld,
2014). These systems, such as Datema’s EasyShop, offer a unique interface where customers

interact with technology throughout their in-store journey (Datema, 2024).

The introduction of self-scanning technology reflects a broader shift toward automation and self-
service across multiple industries, and in retail it has become a strategic tool for improving both
operational efficiency and customer experience (Vakulenko et al., 2018). Self-scanning systems
provide users with autonomy and control over their shopping process, which can lead to a more

positive perception of the retail chain (Dias et al., 2021).

Studies have shown that such technologies can reduce perceived waiting times and enhance
convenience (Rudolph et al., 2012). However, their success is highly dependent on how
seamlessly they integrate into the shopping environment and how intuitive the interface is for

users of varying digital competence (Kilian & Liesenfeld, 2014).

As these systems become more sophisticated, they also become attractive platforms for
additional functionalities, including the display of promotional content. This shift also reflects
findings in user research, which show that tolerance for advertising—especially among younger
users—has increased in mobile and app-based environments, where relevance and control are
perceived as critical (Forrester Research, 2024; Patel, 2023; Nielsen Norman Group, 2020).
Retailers have begun to explore advertising opportunities within self-scanning systems as a way
to drive additional revenue and offer personalized promotions based on real-time data (Forbes

Tech Council, 2024).

This trend mirrors broader developments in digital marketing, where personalization and
contextual relevance are key to ad effectiveness (Van Doorn & Hoekstra, 2013). However,
unlike traditional advertising platforms such as websites or mobile apps, self-scanning systems
are embedded in a task-oriented context. Users are primarily focused on completing a functional
activity—scanning and purchasing items—and any interruption can potentially lead to frustration

or disengagement (Morimoto & Chang, 2009).
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As such, the implementation of advertising in these systems must be handled with great care to
avoid interfering with the user experience. While advertising can provide value when it is
relevant and well-timed, it can also become a source of irritation when perceived as intrusive or
poorly integrated (Edwards, Li, & Lee, 2002; Aaker & Bruzzone, 1985). Intrusiveness is
particularly problematic in environments where users expect speed and efficiency (Baek &

Morimoto, 2012).

Therefore, understanding how users perceive advertising in self-scanning systems is essential for
ensuring that it supports rather than undermines the shopping experience. Despite the growing
use of self-service technologies, limited research exists on how advertising can be implemented
in such systems without negatively affecting the user (Rejon-Guardia & Martinez-Lopez, 2014).
Recent cognitive research also suggests that frequent interruptions can impair task performance
in mobile environments—an insight that is highly relevant for scanning contexts (Lin & Sundar,
2024). Most existing literature on ad intrusiveness focuses on mobile or desktop interfaces, with

less attention given to task-oriented contexts like self-scanning.

. zeBRA

Figure 1. A handheld self-scanning device running Datema’s EasyShop system. This interface allows customers to scan products as they shop,

streamlining the checkout process and enabling integration of promotional content.
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1.1 Purpose

The purpose of this study is to investigate how different advertising formats integrated into self-

scanning systems affect the user experience. The research focuses on understanding users’

emotional and behavioral responses to varying levels of advertising intrusiveness, with particular

attention to the roles of tolerability, irritation, user control, and perceived relevance.

To address this purpose, a prototype application simulating a self-scanning environment was

developed with five advertising variants, ranging from no ads to highly intrusive formats.

Participants interacted with each version and provided structured and open-ended feedback. The

study aims to both validate a theoretical model of ad intrusiveness in task-oriented interfaces and

to identify practical design principles for implementing advertising in retail scanning systems.

Research Questions:

1. How do different advertising formats in self-scanning systems influence users’ perceived
intrusiveness, irritation, and overall experience?
2. What role do ad tolerability, user control, and perceived relevance play in moderating
negative user responses such as irritation and system avoidance?
3. Which advertising characteristics do users consider acceptable or helpful in a self-
scanning context, and how should advertising ideally be integrated into such systems?
1.2 Disposition

The remainder of this thesis is structured as follows:

Chapter 2 presents a review of relevant literature, including self-scanning systems,
advertising intrusiveness, and key constructs in user experience research. It also covers
theories of ad avoidance, perceived control, and advertising tolerability, laying the

foundation for the study’s analytical framework.

Chapter 3 introduces the theoretical model and details the methodological approach.
This includes the design of the demo application, development of the ad variants, survey
construction, and test procedures. The chapter also describes how data were analyzed

using quantitative and qualitative methods.

Chapter 4 presents the empirical results of the study. It begins with a description of the
test sessions and participant demographics, followed by a breakdown of quantitative
findings. The chapter also includes thematic analysis of open-ended responses and

correlation patterns across ad variants.
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o Chapter S interprets the findings in relation to the research questions and the theoretical
model. It discusses user reactions to different ad formats, the role of control and
relevance, and outlines practical implications for ad design in self-scanning

environments. The chapter also reflects on limitations and methodological considerations.

o Chapter 6 concludes the thesis by summarizing key insights and contributions. It offers
practical recommendations for advertising integration in task-oriented apps and outlines

directions for future research.

2. Literature Review

This chapter reviews existing literature relevant to the implementation of advertising in self-
scanning retail systems. It aims to provide a comprehensive overview of the technological
context, advertising practices in retail, consumer responses to intrusiveness, and the economic
considerations of integrating promotional content into scanning environments. Together, these
strands of research inform the theoretical framework and guide the development of this study's

empirical approach.

The chapter begins by examining the broader technological and behavioral aspects of self-
scanning systems (Section 2.1), including usability, consumer engagement, and adoption
barriers. These insights help contextualize the environment in which the advertising will be
embedded. Section 2.2 addresses digital advertising within retail spaces, particularly within
mobile and in-store systems. This section highlights personalization, contextual relevance, and

ad placement as central themes in successful promotional strategies.

Section 2.3 discusses advertising intrusiveness, a key construct in this study. It reviews the
psychological effects of ad disruption and presents frameworks for understanding irritation,
avoidance, and control. These theories form the basis for measuring user responses. Section 2.4
explores the economic rationale for including ads in self-scanning interfaces, including how
personalized and well-placed advertising can increase retailer profitability, improve customer

throughput, and generate additional revenue through brand partnerships.

Finally, Section 2.5 summarizes the chapter and synthesizes insights from the previous sections.
This leads into the conceptual model and experimental design developed in subsequent chapters.
By building this literature foundation, the chapter identifies both practical opportunities and

theoretical challenges in integrating advertising into self-scanning systems—Iaying the
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groundwork for analyzing user experiences and business outcomes in a structured, evidence-

based manner.

2.1 Self-Scanning Systems and Customer Experience

A self-scanning service is a retail technology that allows customers to scan and register their
items as they shop, streamlining the checkout process and reducing the need for traditional
cashier interactions. Customers use either a handheld scanner provided by the store or their own
smartphones with a dedicated app to scan barcodes on products as they place them in their cart or
bag. Once shopping is complete, customers can either pay directly through the device or proceed

to a designated payment station, depending on the store’s system. (Datema Retail, 2024)

This method differs from traditional self-checkout systems, where customers scan all their items
at a terminal after finishing their shopping and is increasingly aligned with trends in mobile user
behavior, where uninterrupted task flow and intuitive design are critical for adoption (Nielsen
Norman Group, 2021; Lin and Sundar, 2024) With self-scanning, items are scanned
progressively throughout the shopping trip, eliminating the need for a bulk scanning process at
checkout and resulting in a smoother and faster shopping experience. For retailers, self-scanning
services offer several benefits, including enhanced customer satisfaction, more efficient checkout
processes, and real-time data collection on customer shopping behavior. This data can be
leveraged to optimize store layouts, inventory management, and marketing strategies. (Datema

Retail, 2024).

Self-scanning systems have been introduced to improve efficiency and enhance the shopping
experience. Research by Weijters et al. (2007) identifies trust, usability, and ease of use as
critical factors influencing customer adoption of self-scanning technologies. These factors ensure
continued usage and customer loyalty, which is particularly relevant when introducing

advertising in such systems.

However, Kilian and Liesenfeld (2014) point out that self-scanning adoption also faces
challenges, including technical barriers and customer hesitancy. Their study emphasizes that
intuitive design and minimal disruption are essential for successful implementation. This insight
is crucial when incorporating advertising into self-scanning systems, as excessive interruptions
may lead to decreased adoption and satisfaction especially since users have shown a lower

tolerance for interruptions during task-focused activities (Lee et al., 2020)
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Vakulenko, Hellstrom, and Oghazi (2018) expand on this by discussing the role of usability and
efficiency in maintaining high levels of user engagement in self-service kiosks. Although their
study focuses on kiosks, the principles are applicable to self-scanning systems, reinforcing the

importance of a seamless, user-centric design.

Additional research supports these findings. Qodenext (2024) explores how self-scanning
technology enhances customer engagement by allowing customers to track their purchases in
real-time, access product information instantly, and receive personalized promotions based on
their shopping behavior, an area where ad tolerance has been shown to depend heavily on
perceived value and contextual fit (Patel, 2023; Lee et al., 2020) This increased level of
engagement has been found to improve customer satisfaction and promote brand loyalty among

users of self-scanning systems.

Research by VDC Research (2019) highlights how handheld self-scanning solutions are
transforming the efficiency of retail environments. The study examines how retailers are
leveraging these technologies to streamline the checkout process, reduce labor costs, and provide
a frictionless shopping experience. It also identifies key factors that influence the adoption of
self-scanning solutions, such as the reliability of scanning devices, integration with existing retail

systems, and customer willingness to adopt new shopping habits.

Furthermore, a study by the American Marketing Association (2020) examines the impact of in-
store handheld scanners on consumer behavior. The research highlights how self-scanning
technology influences purchase decisions, with customers becoming more aware of their
spending patterns and making more deliberate purchasing choices. While the technology
enhances convenience, the study also notes that some consumers may experience concerns about

technological reliability and usability, which retailers must address to maximize adoption.

Additionally, findings from the Journal of Marketing Research (2020) suggest that handheld self-
scanners influence sales patterns by altering consumer purchasing behavior. The study finds that
customers using self-scanning devices tend to make more impulse purchases due to increased
interaction with promotional offers and product recommendations. However, it also notes that
the ability to monitor total spending in real-time can lead to more budget-conscious decision-
making, ultimately balancing out the effects on overall sales. This research underscores the
importance of designing self-scanning systems that provide both efficiency and an enhanced

shopping experience to drive customer satisfaction and retail success.
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2.2 Digital Advertising in Retail

Retail advertising has evolved with the rise of digital in-store marketing. Digital signage,
targeted ads, and personalized offers influence consumer behavior, yet their effectiveness
depends on implementation. Research suggests that digital advertising within retail environments
1s most effective when it is relevant and contextually appropriate. Dias et al. (2021) explored
mobile self-scanning applications and found that consumers are more receptive to personalized
offers compared to generic advertisements, as personalization enhances perceived value and
engagement. This finding is consistent with broader UX research, which suggests that users are

more tolerant of advertising when it aligns with their goals and adds utility to the task at hand

(Nielsen Norman Group, 2020; Patel, 2023).

Li, Edwards, and Lee (2002) developed a framework to measure advertising intrusiveness, which
is relevant for this study. Their findings reveal that customers' perceptions of intrusiveness are
influenced by ad format, frequency, and context. When advertisements within self-scanning
systems are designed to seamlessly integrate with the shopping experience, they are less likely to
be perceived as disruptive. The study highlights the importance of striking a balance between
engagement and intrusion to ensure positive consumer responses. Further studies show that
control mechanisms, such as skip buttons and dismissibility, significantly reduce irritation and

improve user attitudes toward in-app advertising (Li and Lo, 2023; Lee et al., 2020).

Rudolph, Schroder, and Bottger (2012) examined self-service technology’s impact on retail
profitability, demonstrating that advertising can enhance revenue if aligned with customer
expectations. Their research emphasizes that well-integrated in-store advertising can act as a
subtle guide for consumers, leading to higher conversion rates and increased brand recognition.
This aligns with findings that younger consumers, in particular, are more accepting of digital ads

when they perceive relevance or value in return (Forrester Research, 2024).

Additional studies support these findings. Research by Vibenomics (2024) explores how in-store
advertising influences shopper behavior, particularly through dynamic content and real-time
promotional messaging. The study indicates that digital signage and location-based promotions
improve impulse purchases and drive greater consumer engagement. Meanwhile, an article by
Forbes (2024) analyzes branding effects in retail environments, showing that advertisements
strategically placed within self-scanning interfaces contribute to both short-term and long-term

brand recall.
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2.3 Advertising Intrusiveness and Consumer Reactions

Intrusiveness in advertising is a well-researched area, particularly concerning digital platforms.
Li et al. (2002) defined intrusiveness as the degree to which an advertisement disrupts a user's
primary task, leading to irritation and avoidance behaviors. Their framework provides a
theoretical basis for categorizing different levels of advertising intrusiveness. Research in UX
also emphasizes that when intrusiveness disrupts the user's attentional flow, it triggers stronger

negative reactions in task-oriented environments like self-scanning (Lin and Sundar, 2024).

Edwards, Li, and Lee (2002) examined forced ad exposure and psychological reactance, finding
that high intrusiveness results in negative consumer reactions. This study is particularly relevant,
as self-scanning users are engaged in a goal-oriented shopping process, and poorly designed
advertisements may cause frustration. This aligns with broader findings that interruption during
focused digital tasks reduces user satisfaction and increases the risk of disengagement (Nielsen

Norman Group, 2021).

Baek and Morimoto (2012) further explored the link between perceived intrusiveness and ad
avoidance. Additional studies support these findings, such as research by Tandfonline (2023),
which examines how users react to intrusive digital ads. Arxiv (2020) provides insights into how
interruptive ads impact consumer willingness to pay, while a study by Management Data Science

(2018) explores resistance mechanisms against intrusive advertising.

Further supporting the importance of advertising intrusiveness, Rejon-Guardia and Martinez-
Lopez (2014) analyze how perceived intrusiveness leads to advertising avoidance. Alwreikat and
Rjoub (2021) investigate how mobile advertising wearout influences consumer irritation and
perceived intrusiveness, showing that excessive exposure reduces engagement. Aaker and
Bruzzone (1985) highlight specific characteristics in advertising that trigger consumer irritation,
emphasizing the importance of avoiding elements that disrupt user experience. Moreover, newer
studies show that repeated exposure to low-value advertising reduces user expectations and

amplifies sensitivity to intrusiveness (Patel, 2023).

Additionally, Riedel, Weeks, and Beatson (2024) examine how functionalities such as skip
buttons, countdowns, and choice mechanisms influence consumers’ perception of advertising
intrusiveness and their engagement with brands. Their findings suggest that giving users more

control over ads mitigates psychological reactance and improves brand preference. Another
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critical study by Rejon-Guardia and Martinez-Lopez (2014) further explores the concept of

advertising clutter and how perceived intrusiveness affects consumer behavior online.

Finally, Morimoto and Chang (2009) explore the relationship between personalization,
intrusiveness, and avoidance, providing insights into balancing effective advertising strategies.
Van Doorn and Hoekstra (2013) further expand on this by demonstrating that while
customization in online advertising can enhance consumer engagement, excessive
personalization may lead to feelings of intrusiveness and resistance. Their findings highlight the
importance of striking a balance between relevance and consumer privacy to ensure positive

responses to targeted advertising.

2.4 Economic Aspects of Advertising in Self-Scanning

From a business perspective, advertising within self-scanning systems must be profitable while
maintaining customer satisfaction. Research shows that user tolerance for advertising in retail
environments is highly dependent on its perceived relevance and integration into the user journey
(Nielsen Norman Group, 2020; Patel, 2023). Retailers adopting self-scanning solutions expect
increased operational efficiency and additional revenue streams through targeted advertising.
Rudolph et al. (2012) argue that self-service technologies can enhance retailer profitability if
advertising strategies align with customer expectations. However, a misalignment may result in

customer drop-off, negating any potential revenue benefits.

One key aspect of advertising profitability in self-scanning systems is the ability to leverage
consumer data. Dias et al. (2021) emphasize that personalization is crucial to maximizing
advertising effectiveness. By analyzing shopping patterns, self-scanning systems can offer
tailored promotions and product recommendations that are more relevant to individual
consumers. This targeted approach increases conversion rates and encourages repeat usage of the
self-scanning service. Studies also indicate that younger consumers are particularly receptive to

personalized promotions when the perceived value is clear (Forrester Research, 2024).

In addition to personalization, the placement and frequency of advertisements within self-
scanning interfaces play a critical role in economic outcomes. While ECR Loss (2022) examines
financial risks associated with self-checkout, similar concerns may arise in self-scanning systems
if advertisements disrupt the scanning process or slow down user interaction. The study
highlights the importance of balancing advertising exposure with usability to prevent customer

disengagement. This is particularly important given findings that interruptions during mobile
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interactions can reduce user satisfaction and increase abandonment (Lin and Sundar, 2024).
providing insights into potential risks associated with customer disengagement due to excessive
or poorly implemented advertising. If advertisements disrupt the scanning experience or slow
down the checkout process, consumers may abandon the system in favor of traditional

checkouts, leading to lost revenue for retailers.

The financial benefits of self-scanning advertisements extend beyond direct sales influence. NMI
(2024) and Market Pay (2024) discuss how improvements in self-checkout and self-scanning
technologies contribute to increased store efficiency, reducing labor costs and improving
customer throughput. When advertising is seamlessly integrated into the self-scanning process
without creating friction, it enhances the overall value proposition for both retailers and

consumers.

Furthermore, studies indicate that advertising revenue from self-scanning systems can be
maximized by collaborating with brand partners. Retailers can monetize ad space within self-
scanning devices by allowing brands to showcase promotional offers and product highlights,
creating a mutually beneficial ecosystem. However, retailers must carefully balance advertising
exposure with user experience to maintain engagement and encourage continued use of self-

scanning services.

As self-scanning adoption continues to grow, economic considerations will remain a key driver
of advertising implementation. Retailers who successfully integrate targeted, non-intrusive
advertising while maintaining a seamless customer experience are likely to achieve higher

profitability and stronger customer retention.

From a business perspective, advertising within self-scanning systems must be profitable while
maintaining customer satisfaction. Rudolph et al. (2012) argue that self-service technologies can
enhance retailer profitability if advertising strategies align with customer expectations. A
misalignment, however, may result in customer drop-off, negating any potential revenue

benefits.
Dias et al. (2021) emphasize that personalization is key to maximizing advertising effectiveness.

Additional sources provide further insights into the economic aspects of self-checkout

advertising. Research by ECR Loss (2022) examines self-checkout-related financial losses and
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strategies to mitigate them, while articles by NMI (2024) and Market Pay (2024) discuss the

financial benefits of improving self-checkout systems for both retailers and customers

2.5 Summary and Connection to the Study

The reviewed literature highlights several critical factors relevant to this thesis: the usability of
self-scanning systems, the psychological dynamics of advertising intrusiveness, and the
conditions under which consumers accept or reject digital ads. Prior research on self-scanning
emphasizes the need for seamless interaction, user autonomy, and minimal interference—
elements that are particularly sensitive to the introduction of advertising. Meanwhile, advertising
research contributes theoretical and empirical perspectives on perceived control, relevance,

tolerability, and ad avoidance.

This study builds on these insights by examining how advertising can be integrated into mobile
self-scanning systems without undermining the user experience. Drawing on existing models of
ad intrusiveness, the study tests multiple advertising formats with varying levels of disruption to
identify thresholds of user acceptance. By combining user feedback with quantitative analysis,
the study aims to offer actionable design recommendations that support both customer

satisfaction and advertising effectiveness.

3. Methodology

This chapter outlines the methodological approach used to explore how different advertising
formats within a self-scanning application affect user experience and acceptance. The study was
carried out through a combination of theoretical model development, the construction of a
prototype demo application, and structured user testing supported by both quantitative and

qualitative data collection.

The methodology aims to balance realism with experimental control by simulating real-world
shopping interactions through guided user sessions. The core of the analysis centers around
measuring perceived intrusiveness, irritation, relevance, and other user-centric constructs
through a custom-designed survey instrument. The findings are then used to iteratively refine the

theoretical model and generate insights for advertising design within self-scanning systems.
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3.1 Prototype Development

To emulate the core functionalities of EasyShop (Datema, 2024), a detailed and visually
structured demo application was developed using the prototyping tool Figma. The goal of this
prototype was to simulate the real-life experience of using a self-scanning device, enabling the
evaluation of different advertising formats and their effects on user perception, irritation, and
overall usability. The application consists of static screenshots of EasyShop with advertising
overlays inserted at key points in the shopping process—before scanning, during item
registration, and just before checkout. While these screens do not include interactive functions
such as real-time scanning or dynamic cart updates, they visually replicate the user journey and
provide a realistic basis for evaluating how advertising might affect user perception throughout

the self-scanning experience (Datema Retail, 2024).

The demo app was structured around five distinct variants, each representing a different level of
advertising intrusiveness. This multi-variant design allowed for comparative testing of user

reactions to various ad types and formats in realistic contexts. The five versions were:

* Variant 0 — A control version without any advertising, serving as a neutral baseline for

evaluating the impact of other formats.

Hariba Matador Mix BOg $0.75 Haribo Matador Mix 809 $1.50

80

Total
$1.50 Please scan this code at checkout and
follow the instructions 1o pay

hems. 0 items 1 Iems. 2
Discount $0.00  Discount §0.00  Discount $0.00 5075
Total $0.00  Total $0.75  Total $1.50
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* Variant 1 — A banner ad displayed at the top of the screen throughout the shopping journey.
This was the least intrusive ad format and allowed for passive exposure without interfering with
the user’s tasks. Banner ads positioned away from core interaction areas are generally perceived

as less disruptive and more acceptable in task-oriented environments (Baek & Morimoto, 2012).

Kép v Hariba for priset avent 77 Ko tvi Mariba for priset av en! a
— —

@ @

75 $1.50

Haribo Matador Mix 80g S0 M;Mm Mix 80g
228075

Haribo Matador Mix
80g

»  Quantity
2
Shopping trip ended
Total
$1.50 Please scan this code at checkout and

tems: 1 hems 2 i follow the instructions 10 pay
Uit price

Discount S000  Discount 0,00 075
Total $0.78 Total $1.50
VAT 6%

* Variant 2 — A popup ad triggered after the scanning of a product. This format was moderately
intrusive and required user attention, but it allowed the ad to be dismissed, thereby preserving a

sense of user control (Riedel, Weeks & Beatson, 2024).

* Variant 3 — A full-screen ad displayed just before checkout. The ad remained on the screen for
five seconds before the user could close it and continue, simulating a forced exposure scenario.
This delay interrupted the checkout flow and created a high level of perceived intrusiveness
(Edwards et al., 2002; Alwreikat & Rjoub, 2021), making the ad more difficult to ignore and

potentially more irritating for users.
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* Variant 4 — A highly intrusive full-screen ad featuring flashing visuals that could not be
dismissed for 10 seconds. This ad was intentionally designed to push the boundaries of
tolerability by combining intense visual disruption with a delayed continuation of the shopping
process. It served as an upper-limit condition to examine user responses to maximally disruptive
ad formats, helping to identify potential thresholds for ad intrusiveness in self-scanning

environments (Aaker & Bruzzone, 1985; Khan et al., 2022).

The development process was conducted in close dialogue with Datema. While the software
team did not oversee each individual step, their ongoing feedback and comments played an
important role in shaping the structure and realism of the demo. Their insights helped ensure that
the simulation adhered to the practical realities of self-scanning technology and customer
expectations in retail settings. This iterative feedback loop was instrumental in grounding the

prototype in both academic theory and industry application (Kilian & Liesenfeld, 2014).
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Table 3.1 — Overview of Advertising Variants and Their Design Characteristics

Variant Ad Placement
Format
0 None -
1 Banner Top of
screen
2 Popup Bottom
sheet
3 Fullscreen | Full display
4 Fullscreen = Full display
+ FX

Size

Small

Medium

Fullscreen

Fullscreen

3.1.1 Integration of Advertising

The demo application includes five variants that reflect increasing levels of perceived

Timing

Persistent
during use

After item
scan

After item
scan

After item
scan

Visual Effects

None

None

None

Flashing/blinking

Dismissibility

Not needed

Manual close

Closes after 5
seconds

Closes after
10 seconds

Supported
by

Liet al.
(2002);
Baek &
Morimoto
(2012)

Edwards et
al. (2002);
Riedel et
al. (2024)

Morimoto
& Chang
(2009);
Rején-
Guardia &
Martinez-
Loépez
(2014)

Aaker &
Bruzzone
(1985);
Zarouali et
al. (2017)

intrusiveness, aligning with findings from advertising research that associate forced exposure, ad

irrelevance, and interface disruption with irritation and avoidance (Morimoto & Chang, 2009;

Speck & Elliott, 1997). Research further supports that disruptions during goal-oriented tasks

reduce perceived usability and increase negative affect (Lin and Sundar, 2024; Nielsen Norman

Group, 2021).

Each ad format was designed with semi-personalization in mind. While some advertisements

were thematically aligned with the scanned products—such as a cola offer following the scan of

candy—others deliberately broke this coherence. For example, Variant 4 featured unrelated
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products like cat food or household items during a candy-focused flow to simulate perceived

irrelevance and provoke a stronger emotional response (Van Doorn & Hoekstra, 2013).

The escalation of intrusiveness was driven entirely by visual and structural changes. Popup and
full-screen formats were layered over the core functionality at key moments, while the fifth
variant added blinking visual effects and prolonged interruption to simulate overstimulation and
challenge user tolerance. This approach reflects broader findings on how perceived control and
ad timing affect user acceptance in mobile contexts (Li and Lo, 2023). These elements were
deliberately selected to test limits of user patience and to observe the psychological impact of
intrusive advertising, consistent with prior studies on irritation and attentional disruption (Aaker

& Bruzzone, 1985; Zarouali et al., 2017).

3.1.2 User Experience Considerations

User experience remained a central focus throughout the design process. Each ad format was
positioned to simulate a realistic but distinct moment in the shopping journey. For example,
popups followed the scanning of items, while full-screen ads appeared during high-stakes
transitions such as checkout. This temporal anchoring was important in assessing how
advertising disrupts—or blends into—the user's natural flow. Studies of mobile user behavior
confirm that interruption timing significantly influences perceived friction and user frustration in

attention-demanding contexts (Lin and Sundar, 2024).

Visual hierarchy and contrast were carefully managed to ensure that ads were distinguishable
from system UI, but not so overpowering as to dominate the entire screen (except intentionally in
Variant 3 and 4). The ability to close or skip certain ads was included where applicable, aligning
with literature emphasizing user agency and perceived control (Li, Edwards & Lee, 2002;

Riedel, Weeks & Beatson, 2024). This is consistent with experimental findings showing that
visible skip options and dismissibility features help mitigate negative responses to advertising

(Li and Lo, 2023; Nielsen Norman Group, 2020).

The variants were also crafted to test how different formats affect usability without changing the

core structure of the app. Fonts, button styles, and interface placements were all designed to
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remain consistent across variants, ensuring that only the advertising component was being

manipulated (Dias et al., 2021).

3.1.3 Usability and Consistency

Maintaining consistency across all five variants was a methodological priority. Core
interactions—such as progressing through the shopping steps, viewing scanned items, and
completing checkout—were identical across conditions. This consistency enabled meaningful
comparisons of how each advertising format influenced irritation, engagement, and perceived

system quality.

Though the underlying images were static, care was taken to ensure that participants experienced
a cohesive flow. Button placements, screen transitions (simulated through Prototype mode in
Figma), and ad behaviors were all designed to replicate the feel of a functioning self-scanning
interface. This approach was essential to simulate realism without requiring fully functional code

(Vakulenko, Hellstrém & Oghazi, 2018).

3.1.4 Collaboration with Datema

Datema contributed meaningfully throughout the development of the demo application. Their
feedback influenced not only the look and feel of the mockups but also the placement and
intensity of ad formats. For example, their request to move the banner to the top of the screen

and restrict its presence to one variant helped enhance realism.

Although Datema was not involved in each design decision, their domain knowledge and early
visual materials significantly shaped the construction of the app. This collaboration reflects a
blend of academic experimentation with industry expertise, helping to ensure that the study

remained grounded in practical relevance (Rudolph, Schréder & Bottger, 2012).
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3.1.5 Conclusion

The final version of the demo application includes five advertising variants with escalating levels
of intrusiveness, ranging from no ads at all to a sensory-overloading full-screen format. This
structure allows for a nuanced examination of how advertising affects self-scanning app users in
terms of irritation, relevance, control, and engagement (Rejon-Guardia & Martinez-Lopez, 2014;
Baek & Morimoto, 2012). Research in mobile UX also emphasizes how timing and ad
complexity influence user attention and perceived disruption (Lin and Sundar, 2024; Patel,

2023).

The involvement of Datema throughout the design process contributed significantly to the
credibility and realism of the prototype. Their feedback ensured that the ads did not merely exist
in a vacuum but reflected the constraints and expectations of actual retail environments. This
aligns with UX guidance on designing for real-world usage patterns, particularly in time-
sensitive and interaction-heavy interfaces (Nielsen Norman Group, 2021). The resulting demo
application provides a robust and theoretically grounded platform for testing consumer reactions
to different forms of advertising in digital retail settings (Vakulenko, Hellstrom & Oghazi, 2018;
Khan et al., 2022; Forbes Tech Council, 2024).

3.2 Controlled Testing and Data Collection

To ensure consistent data collection across participants, the study followed a structured within-
subject testing protocol. Each participant interacted with all five variants of the demo application
in a fixed order, and their reactions were recorded through a combination of observation, brief

interviews, and structured survey responses.
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The full procedure is summarized below:

Table 3.2 — Overview of the Testing and Data Collection Workflow

Step Description Data Collected
1 Introduction and -
instructions
2 Version 0 Researcher
walkthrough observations
3-6 Version 1-4 Short semi-
walkthroughs structured

interview after

each version

7 Post-test survey 13 Likert-scale
items x 4 versions
+ open-ended

questions

After each version with advertising (Versions 1-4), participants were asked short, open-ended

Method Type

Qualitative

(observations)

Qualitative

(interview)

Quantitative +

Qualitative

questions about their experience. These semi-structured interviews captured immediate reactions

regarding irritation, intrusiveness, perceived control, and usefulness of the ads. The researcher

took notes during each session. This approach follows the suggestions by Baek and Morimoto

(2012), who emphasize the value of capturing subjective user responses in advertising contexts,

and aligns with UX findings highlighting how disruptive ad formats interfere with attention in

task-oriented environments (Lin and Sundar, 2024).

Once all five versions had been completed, participants filled out a post-test survey. A total of 40

participants took part in the study. This sample size was selected to balance diversity in

responses with manageability in data analysis. Prior research suggests that 30—50 participants are
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sufficient for identifying patterns in within-subject usability and advertising studies (Baek &
Morimoto, 2012; Saunders et al., 2023). The study design was well suited to explore user

reactions to repeated exposure and varied ad formats in a controlled setting (Patel, 2023).

The post-test survey was designed to collect both structured and open-ended data. It included
four repeated blocks (one per advertising version), each containing 13 closed-ended questions
measured on a 7-point Likert scale (1 = Strongly disagree, 7 = Strongly agree). These questions
measured perceived intrusiveness, irritation, control, engagement, relevance, and overall app
experience—constructs derived from the theoretical model presented in Section 3.1. In addition,
five open-ended questions at the end allowed participants to reflect on what aspects they found
acceptable, frustrating, or realistic. This structure follows the recommendations of Li, Edwards,
and Lee (2002) and Morimoto and Chang (2009), who highlight the need to isolate and evaluate

individual ad characteristics when assessing consumer reactions.

The survey also included five demographic and background questions regarding age, gender,
frequency of grocery shopping, prior experience with self-scanning systems, and susceptibility to
advertising. This information enabled segmentation and context-aware interpretation of results,
in line with the guidelines by Vakulenko, Hellstrom, and Oghazi (2018) for studying self-service

retail technologies.

On average, the survey took 10—15 minutes to complete. All responses were collected
anonymously and used exclusively for academic purposes. The combination of in-session
interviews and follow-up survey responses allowed for both thematic and statistical analyses.
This triangulated approach supports the validation of the conceptual model and contributes to a
deeper understanding of how advertising can be integrated into self-scanning systems without
compromising user experience. This methodology is further supported by Riedel, Weeks, and
Beatson (2024), who emphasize the importance of combining user interaction data with
structured feedback to evaluate perceived intrusiveness and control. Closed-ended Likert items
were used for quantitative analysis (including regression), while open-ended survey questions
and semi-structured interviews informed the thematic analysis and supported interpretation of

quantitative results.
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3.2.1 Participant Demographics

A total of 40 individuals participated in the study, representing a varied sample in terms of age,
gender, and shopping behavior. The most common age group was 2635 years (n = 17),
followed by 4660 (n = 8), 3645 (n = 7), and 60+ (n = 6). Only two participants were aged 18—
25, indicating a limited representation of both the youngest and oldest consumer segments. The

gender distribution was relatively balanced, with a slight overrepresentation of male participants.

Participants were recruited through convenience sampling, primarily from the researcher’s
personal and professional network. The selection criteria prioritized availability and willingness
to participate within the project’s time constraints. No formal stratification or randomization was
applied. While this approach facilitated timely data collection and allowed for a range of
perspectives, it also introduced potential selection bias—particularly in favor of younger, more
digitally experienced users. This limitation, and its implications for representativeness, are

discussed further in Section 5.5.

3.3 Survey Design and Construction

To systematically capture participants’ subjective responses to each advertising variant in the
demo application, a standardized and neutral survey instrument was developed. The purpose of
the survey was to assess how users perceived and tolerated different advertising formats, ranging
from no advertising at all to highly intrusive, disruptive content. Rather than assuming that all
advertising would be perceived negatively, the survey was designed to explore both tolerance
and thresholds—specifically, under what conditions advertising becomes problematic enough to

affect overall user experience.

The survey was designed to be identical across all four advertising variants (excluding the ad-
free control version) to ensure comparability of responses. Each participant interacted with one
or more variants of the demo app and then responded to the same set of questions. These
questions were carefully formulated to be broadly applicable, even for participants who
experienced the ad-free version of the app. This allowed for both within-subject and between-

subject analyses while maintaining internal validity.
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The core section of the survey consisted of 13 closed-ended statements measured on a 7-point

Likert scale (1 = Strongly disagree, 7 = Strongly agree). These items were directly aligned with
the key components of the theoretical model outlined in Section 3.1: ad intrusiveness, irritation,
relevance and utility, perceived control, ad avoidance, engagement, and overall user experience.
The wording of the statements was carefully balanced to avoid bias, using neutral language that

allowed participants to express either tolerance or frustration.

The final version of the closed-ended questions was:

I noticed promotional content or advertising during my use of the app.

The presence of promotional content affected my ability to stay focused.

I would prefer apps without this type of advertising.

The presence of ads in this version affected how smoothly the app worked.
The promotional content felt relevant to the context of my shopping.

I felt that any advertising in this version added value to my experience.

I felt in control when it came to handling or ignoring the advertising.

Any ads or promotions in this version were easy to tolerate.

A S A R e

I experienced some level of irritation due to the promotional content in this version.

[S—
=]

. The design or timing of the advertising in this version made it feel intrusive.

—
—

. I would be comfortable using an app that included ads like these.

[S—
\S]

. I would avoid using a self-scanning app that works like this version.

—
[98)

. This version felt realistic and comparable to a real shopping experience.

Each question is linked to a specific component of the theoretical model, except for Question 1,
which simply checks whether participants noticed the advertising and serves as an attention
check. Questions 2 and 10 measure perceived intrusiveness (Baek & Morimoto, 2012; Edwards,
Li & Lee, 2002; Lin & Sundar, 2024), while Questions 8 and 9 capture ad irritation and
tolerability (Aaker & Bruzzone, 1985; Morimoto & Chang, 2009). Questions 5 and 6 relate to
perceived relevance and utility (Van Doorn & Hoekstra, 2013; Dias et al., 2021), and Question 7
reflects user control (Riedel, Weeks & Beatson, 2024; Li & Lo, 2023). Questions 3 and 12
indicate ad avoidance (Speck & Elliott, 1997), and Question 11 represents user engagement
(Zarouali et al., 2017; Baek & Morimoto, 2012). Lastly, Question 13 evaluates the overall
realism and plausibility of the app variant (Vakulenko, Hellstrom & Oghazi, 2018), while
Question 4 addresses ad placement and its effect on perceived app smoothness (Edwards et al.,
2002).

31



Table 3.2 — Mapping of Survey Questions to Model Components

No.

10

11

12

13

Survey Question

| noticed promotional
content or advertising
during my use of the app.

The presence of
promotional content
affected my ability to stay
focused.

| would prefer apps
without this type of
advertising.

The presence of ads in this
version affected how
smoothly the app worked.

The promotional content
felt relevant to the
context of my shopping.

I felt that any advertising
in this version added value
to my experience.

I felt in control when it
came to handling or
ignoring the advertising.

Any ads or promotions in
this version were easy to
tolerate.

| experienced some level
of irritation due to the
promotional content.

The design or timing of
the advertising made it
feel intrusive.

I would be comfortable
using an app that included
ads like these.

| would avoid using a
self-scanning app that
works like this version.

This version felt realistic
and comparable to a real
shopping experience.

Model Construct

Ad Intrusiveness

Ad Avoidance

Ad Placement & Format

Ad Relevance & Utility

Ad Relevance & Utility

User Control

Ad Irritation and
Tolerability

Ad Irritation and
Tolerability

Ad Intrusiveness

User Engagement

Ad Avoidance

Overall User Experience

Supported by
Li et al. (2002); Morimoto
& Chang (2009)

Baek & Morimoto (2012)

Speck & Elliott (1997)

Edwards et al. (2002);
Baek & Morimoto (2012)

Van Doorn & Hoekstra
(2013)

Dias et al. (2021)

Riedel et al. (2024)

Zarouali et al. (2017);
Aaker & Bruzzone (1985)

Morimoto & Chang
(2009); Edwards et al.
(2002)

Edwards et al. (2002);
Alwreikat & Rjoub (2021)

Baek & Morimoto (2012);
Zarouali et al. (2017)

Speck & Elliott (1997)

Vakulenko et al. (2018)
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In addition to the scaled items, participants were asked five open-ended questions after
completing all variants. These invited participants to reflect on which version they found most
user-friendly, which version had the most disruptive advertising, whether any type of advertising
was acceptable or helpful, whether any version discouraged them from using self-scanning
technology, and how they believed advertising should ideally be integrated into a self-scanning
app. These open responses were intended to complement the quantitative findings and provide

qualitative depth for later thematic analysis.

By applying the same survey instrument across all four advertising versions (excluding the ad-
free control variant), the study ensured methodological consistency and enabled direct
comparison of user tolerance across a full spectrum of advertising intensities. The neutral
phrasing of the items helped mitigate response bias and encouraged participants to reflect
honestly on both negative and positive aspects of each version. This approach supports a more
nuanced understanding of when, how, and why advertising in self-scanning systems becomes a

problem, and under what conditions it remains acceptable or even useful.

3.4 Ethical Considerations

This study was conducted in accordance with established ethical guidelines for research
involving human participants. All test participants were clearly informed about the purpose of
the study, the structure of the test, and how the collected data would be used. Participation was
entirely voluntary, and all participants were given the opportunity to withdraw from the study at

any time without penalty.

No sensitive personal data were collected. Instead, demographic information such as age and
gender was limited to broad categories, and all responses were fully anonymized to protect
individual privacy. Consent was obtained from each participant before the start of the test

session.

To minimize any potential discomfort, participants were told that the demo application contained
different versions of a self-scanning app and that these included simulated advertising. While
some versions intentionally featured intrusive or attention-grabbing advertising formats,

participants were not exposed to any actual risks or stress beyond typical interaction with digital
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interfaces. No audio or flashing elements were used without clear prior context. This approach
reflects UX best practices for minimizing surprise-driven stress and maintaining cognitive
comfort in task-based interactions (Nielsen Norman Group, 2021), and the design avoided

physical discomfort or misleading stimuli.

Data were stored securely and used exclusively for academic purposes, in full compliance with
the General Data Protection Regulation (GDPR). As recommended by Saunders et al. (2023),
ethical considerations were embedded throughout the research process—from design, to
participant interaction, to final reporting. Particular attention was given to ensuring informed
consent, maintaining transparency, and respecting participant autonomy. Research on advertising
intrusiveness confirms that perceived autonomy is not only ethically important, but also key to

reducing user irritation and enhancing tolerance (Li and Lo, 2023).

In addition, several participants provided written free-text feedback. These responses were
treated with the same confidentiality standards as the quantitative data and were only analyzed in
aggregated, anonymized form. The emphasis on voluntary participation, non-invasive testing,
and responsible data handling helped ensure the study was carried out with integrity and respect

for all participants.

Artificial intelligence tools, including OpenAI’s ChatGPT (GPT-5) and DeepSeek were used
responsibly during the writing process to support language refinement, structure feedback and
phrasing consistency. The tools were not used to generate original research material or perform
data analysis. All results, interpretations and conclusions were developed independently by the
author. The use of Al was limited to linguistic and editorial assistance, in accordance with

academic integrity and ethical research guidelines.

3.5 Model Development

To assess the impact of advertising within self-scanning systems, a theoretical model has been
developed to explain how advertising can be integrated effectively without negatively impacting
the user experience. The model builds on prior research on ad intrusiveness and its effects on
consumer engagement, irritation, and behavioral responses (Li, Edwards, & Lee, 2002;
Morimoto & Chang, 2009). It considers both the negative aspects of intrusive advertising and the

potential for well-integrated advertising to enhance user engagement and shopping convenience.
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At the core of the model is ad intrusiveness, which represents the extent to which advertising
disrupts or interferes with the user's shopping experience. High levels of intrusiveness have been
linked to ad irritation, a negative emotional response that occurs when advertising is perceived as
overly disruptive or irrelevant (Aaker & Bruzzone, 1985). Intrusiveness can stem from factors
such as ad frequency, unexpected placement, or forced exposure, all of which increase perceived
disruption and negatively impact user satisfaction (Rejon-Guardia & Martinez-Lopez, 2014).
However, when advertising is relevant and useful to the consumer, its negative impact can be
mitigated, leading to increased engagement and more favorable perceptions of the self-scanning

experience.

3.5.1 Key Components of the Model

The refined model includes both negative effects (intrusiveness, irritation, avoidance) and
positive effects (relevance, utility, engagement) to provide a comprehensive framework for
evaluating advertising effectiveness in self-scanning systems. By identifying and measuring
these factors, the model allows for a more nuanced understanding of how advertising can be

optimally integrated into self-scanning environments.

1. Ad Placement & Format

The location, size, and format of advertisements within the self-scanning system significantly
influence user perception. Poorly placed or intrusive ads, such as pop-ups that obscure scanning
functions, can disrupt the shopping process and reduce system usability (Baek & Morimoto,
2012). This is supported by findings showing that task interruptions in mobile interfaces reduce
attentional capacity and increase user frustration (Lin & Sundar, 2024). Alternatively,
strategically placed banner ads that do not interfere with essential tasks may be more acceptable

to users.

2. Ad Intrusiveness

If the advertisement is perceived as intrusive, it increases ad irritation (Edwards, Li, & Lee,
2002). Forced exposure techniques, such as unskippable video ads or interstitial pop-ups, are
known to amplify intrusiveness (Alwreikat & Rjoub, 2021). Studies also show that repeated

exposure to intrusive ad formats can lead to reduced tolerance and lower long-term engagement
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(Patel, 2023). Measuring perceived intrusiveness through user feedback and behavioral analysis

can help refine ad implementation strategies to reduce negative effects.

3. Ad Relevance & Utility

Relevance: Advertisements that align with the user's interests and shopping behavior are
perceived as less intrusive and are more likely to drive engagement (Van Doorn & Hoekstra,

2013). Personalized recommendations based on past purchases can enhance perceived relevance.

Utility: If an ad provides valuable offers, such as discounts on frequently purchased items, or
helpful product recommendations, it can reduce irritation and encourage positive interactions
(Dias et al., 2021). The model accounts for whether users find the advertised information

beneficial in their shopping process.

4. User Control

The ability to dismiss or interact with ads on the user's terms significantly impacts perception
(Riedel, Weeks, & Beatson, 2024). Experimental findings confirm that providing visible skip
options significantly improves perceived user control and reduces irritation (Li & Lo, 2023).
Allowing users to skip, minimize, or customize the types of ads they receive can mitigate
irritation and enhance engagement. Measuring how often users close or interact with ads can

provide insights into preferred levels of control.

5. Ad Irritation & Tolerability

When ads are perceived as intrusive or disruptive, they often lead to negative emotional
responses and reduced satisfaction with the self-scanning system (Aaker & Bruzzone, 1985;
Morimoto & Chang, 2009). However, before irritation arises, users may tolerate ads to varying
degrees. Tolerability reflects the extent to which users can accept advertising without it harming
their experience. Measuring both irritation and tolerability helps capture where the threshold lies

between acceptable and frustrating ad formats (Alwreikat & Rjoub, 2021).

6. Ad Avoidance
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When users experience high irritation, they may actively avoid advertising through cognitive
(mentally ignoring) or behavioral (closing/skipping) avoidance mechanisms (Speck & Elliott,
1997). High avoidance rates suggest that the ad format or content needs adjustment to reduce

disruption and increase engagement.

7. User Engagement

If an advertisement is relevant, useful, and non-intrusive, users are more likely to engage with it
(Baek & Morimoto, 2012). Higher engagement levels can counterbalance avoidance behaviors,
increasing the effectiveness of advertising strategies. Click-through rates, time spent viewing

ads, and engagement metrics provide quantifiable measures of user interaction.

8. Overall User Experience

The final outcome of these interactions determines the overall user experience. Effective
advertising strategies should enhance rather than diminish the usability of self-scanning systems
(Vakulenko, Hellstrom, & Oghazi, 2018). A well-balanced approach ensures that advertising

contributes positively to the shopping process rather than serving as an obstacle.

3.5.2 Model Application in Testing Environments

To validate the theoretical relationships proposed in the model, all participants were individually
guided through the testing process by the researcher. Each session followed the same structure:
participants interacted with the demo application on a self-scanning device and tested all five
variants in sequence, starting with the ad-free baseline (Variant 0) and continuing through

increasingly intrusive advertising formats.

The testing was conducted in various informal and non-laboratory environments. All sessions
were directly supervised by the researcher to ensure consistent test procedures, instructions, and

conditions across participants

This structure enabled a within-subjects comparison across all ad formats. After each variant,

participants were encouraged to reflect on their experience, and follow-up questions were asked
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to capture spontaneous reactions to the ads. Once all five variants were completed, participants
responded to a structured survey designed to quantitatively assess perceived intrusiveness,

irritation, relevance, control, and other constructs from the theoretical model.

This setup allowed for a nuanced assessment of:

o How increasing ad intensity influenced perceived focus, frustration, and user acceptance.
e Whether ad timing, screen coverage, and dismissibility shaped tolerability.

« To what extent relevance affected irritation and avoidance behavior.

The combination of repeated exposure and guided evaluation offered a rich basis for analyzing
user experience. The results contribute to refining the model and identifying effective ways to

implement advertising in self-scanning systems without undermining user satisfaction.

3.6 Regression Analysis

To complement the descriptive and correlational analyses of participant responses, a linear
regression analysis was conducted to examine the predictors of negative user experiences in the
most intrusive condition (Variant 4). The purpose was to better understand which factors from

the theoretical model most strongly influence outcomes such as loss of focus and app avoidance.
Two dependent variables were selected:
e Focus Disruption (Q2): “The presence of ads affected my ability to stay focused.”

e App Avoidance (Q12): “I would avoid using a self-scanning app that works like this

version.”

These variables were chosen because they capture two central dimensions of advertising
rejection: cognitive disruption and behavioral disengagement. The analysis included the

following eight independent variables, all derived from the 7-point Likert-scale survey:
e Q4: Disruption of app smoothness (ad placement)
e QS5: Perceived relevance
o Q6: Perceived value

e Q7: User control
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e Q8: Tolerability

e Q9: Irritation

e Q10: Perceived intrusiveness
e Q11: Comfort with the ad

These constructs were selected to reflect the key components of the theoretical model and to
identify which ones most significantly predict negative outcomes in high-intrusiveness contexts.
A standard multiple linear regression method was used for each dependent variable. This
approach allowed for estimating the unique contribution of each predictor while controlling for
the others. The resulting R? values represent the proportion of variance in the outcome variable

explained by the predictors in the model.

This method was appropriate given the continuous nature of the response scale, the within-
subjects structure of the design, and the exploratory nature of the study. The results are presented

in Chapter 4.3.

3.7 Qualitative Data Analysis

In addition to the quantitative analyses described above, the study also relied on open-ended
survey responses and brief in-session interviews to explore participants’ subjective experiences.
To systematically analyze this qualitative material, a thematic analysis was conducted following

the approach outlined by Saunders, Lewis, and Thornhill (2023).

The process was inductive in nature, meaning that themes were not pre-defined but emerged
directly from the data. The researcher began by reading through all responses and assigning
descriptive codes to meaningful segments of text. These codes reflected commonly recurring
topics such as irritation, disruption, perceived control, and ad relevance. Similar codes were then
grouped into broader thematic categories, capturing the shared perspectives of users across

different variants.

This approach allowed for the identification of both dominant reactions and individual nuances

in how participants responded to the ad formats. The findings from this thematic analysis were
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later used to complement the quantitative results and deepen the interpretation of user reactions
presented in Chapter 5. By combining both forms of data, the study ensured a more
comprehensive understanding of user experience, in line with the principles of methodological

triangulation (Saunders et al., 2023).

4. Results

This chapter presents the results of the user study conducted with five advertising variants in a
self-scanning prototype. Data were collected from 40 participants through both closed-ended

survey questions and open-ended responses.

The chapter is structured in four parts. Section 4.1 reports descriptive statistics based on the
theoretical model components. Section 4.2 presents regression analyses of negative user
responses. Section 4.3 shows correlation patterns within each variant. Section 4.4 summarizes
key themes from the open-ended questions. Together, the results provide a broad and detailed

understanding of how advertising design affects user experience in self-scanning systems.

4.1 Participant Background
To better understand the quantitative results, it is helpful to consider the shopping behaviors and
advertising sensitivity of the participant group. Most participants reported doing their grocery

shopping 23 times per week, while several indicated four or more visits weekly.

Familiarity with self-scanning systems was common across the sample. Some participants used

such systems regularly, while others had only occasional or limited exposure.

Participants were also asked whether advertising typically influenced their purchasing behavior.
Responses varied: some said yes or sometimes, while others expressed uncertainty or a complete
lack of influence. These differences provide useful context for interpreting levels of ad tolerance,

user engagement, and emotional responses across the tested variants.
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4.2 Quantitative Results by Model Component

This section presents the quantitative results from the post-test survey, organized according to
the eight components of the theoretical model outlined in Chapter 3. Each subsection
corresponds to a specific construct—such as ad intrusiveness, relevance, or user control—and
includes data from the 13 closed-ended questions that were repeated across the four advertising

variants.

For each construct, mean values and standard deviations are reported per variant. These figures
are based on a 7-point Likert scale and reflect how participants experienced each advertising
condition. By analyzing responses per model component, the results provide a structured

understanding of how users reacted to changes in ad format, placement, and intensity.

The presentation follows a logical progression from structural aspects (e.g., placement) to
psychological responses (e.g., irritation) and behavioral intentions (e.g., avoidance). This allows
for both a detailed view of individual dimensions and a coherent interpretation of the full user
experience. No interpretations or theoretical connections beyond descriptive patterns are made in

this section; such reflections are reserved for Chapter 5.

4.2.1 Ad Placement & Format

Ad placement and format refer to the position, visual style, and structural integration of ads
within the self-scanning interface. These design decisions strongly influence how intrusive or
acceptable advertising appears to users. In this study, one question was used to measure the

perceived disruption of ad placement:
e “The presence of ads in this version affected how smoothly the app worked.” (Q4)

The table below presents the mean scores and standard deviations for this question across all

variants.

Table 4.1 — Perceived Smoothness per Variant

Variant Mean Std. Dev
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Variant 1 2.15 1.58

Variant 2 458 1.57
Variant 3 4.90 1.82
Variant 4 5.38 1.89

Participants perceived a clear escalation in disruption to app smoothness as advertising became
more visually dominant and intrusive. Variant 1, featuring only a non-intrusive static banner,
was associated with minimal interference. In contrast, full-screen and popup formats in Variants
2, 3, and especially 4, were perceived to significantly interrupt the user flow. These results
support previous findings that disruptive ad formats can hinder usability by obstructing
navigation and breaking interaction continuity (Baek & Morimoto, 2012; Edwards et al., 2002).
Variant 4, which combined full-screen visuals with attention-grabbing effects, received the
highest disruption rating, highlighting the importance of subtlety and timing in ad design within

task-oriented digital systems.

4.2.2 Ad Intrusiveness

This section presents user ratings related to the perceived intrusiveness of advertising across the
four versions of the app. Intrusiveness refers to the extent to which the advertisement disrupted
the shopping experience, either by interfering with the task or drawing excessive attention. It is a
key construct in the theoretical model, linked to downstream effects such as irritation and

avoidance.

Two survey items were used to measure this construct:

e “The presence of ads affected my ability to stay focused.”

o “The design or timing of the advertising in this version made it feel intrusive.”

These questions were rated on a 7-point Likert scale (1 = Strongly disagree, 7 = Strongly agree).

The table below shows the average score and standard deviation for each version.

Table 4.2 — Perceived Intrusiveness per Variant
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Variant Focus Disruption (Q2) Design Intrusiveness

(Q10)
Variant 1 2.52 (SD = 1.92) 2.05 (SD = 1.41)
Variant 2 4.70 (SD = 1.65) 4.42 (SD = 1.52)
Variant 3 4.70 (SD = 1.79) 5.03 (SD = 1.56)
Variant 4 5.52 (SD = 1.85) 5.92 (SD = 1.38)

The results demonstrate a clear increase in perceived intrusiveness as the advertising format
becomes more disruptive. Variant 1, which displayed a static banner at the top of the screen,
received the lowest scores on both measures. In contrast, Variant 4—which featured a full-screen
ad with blinking visuals—was perceived as the most intrusive, with high values for both

attention disruption and design-based interference.

Interestingly, Variants 2 and 3 received nearly identical ratings in terms of focus disruption,
suggesting that both popup and fullscreen ads are perceived as equally capable of interrupting
the shopping flow. However, Variant 3 scored higher on design intrusiveness, indicating that

fullscreen ads may be visually more dominant and harder to ignore.

4.2.3 Ad Relevance & Utility

This section reports how relevant participants found the advertising to their shopping context,
and whether they perceived the ads as adding any value to their experience. These are key
components in the theoretical model, as relevance and utility are known to reduce irritation and

enhance engagement (Van Doorn & Hoekstra, 2013; Dias et al., 2021).

Two questions were used:

e “The promotional content felt relevant to the context of my shopping.” (Q5)

e “Ifelt that any advertising in this version added value to my experience.” (Q6)

The following table presents mean values and standard deviations for each question across the

four variants.

Table 4.3 — Relevance and Perceived Value per Variant
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Variant

Variant 1

Variant 2

Variant 3

Variant 4

Relevance (Q5)
5.25 (SD = 1.15)
4.70 (SD =1.32)
2.65 (SD = 1.70)

3.02 (SD = 1.90)

Value Added (Q6)
5.05 (SD = 1.43)
3.75 (SD = 1.75)
2.48 (SD = 1.68)

2.85 (SD = 1.85)

The results show a clear decline in both perceived relevance and value as ad intrusiveness

increases. Participants rated the banner ad in Variant 1 as both relevant and valuable, while

popup and full-screen ads (especially Variant 3) were perceived as significantly less meaningful

or helpful. Interestingly, Variant 4 (the most disruptive) received slightly higher relevance and

value scores than Variant 3, suggesting that its higher visibility may have drawn more attention

to the content—but without improving acceptance.

4.2.4 User Control

User control reflects the participant’s sense of agency over how they could respond to or dismiss

the advertising. In the theoretical model, perceived control is a protective factor—higher control

is associated with lower irritation and increased tolerance of advertising (Riedel et al., 2024).

This component was measured with one question:

e “Ifelt in control when it came to handling or ignoring the advertising.” (Q7)

Table 4.4 — Perceived User Control per Variant

Variant

Variant 1

Variant 2

Variant 3

Variant 4

Mean

6.08

3.98

3.00

2.30

Std. Dev

1.27

1.56

1.63

1.74
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The results show a sharp and consistent decline in perceived user control across variants. The
banner ad in Variant 1 scored very high, indicating that users felt they could manage or ignore
the advertising without interference. As the ad formats became more intrusive, this sense of
control diminished. Variant 4—the most aggressive design with full-screen visuals—received the

lowest score.

4.2.5 Ad Irritation and Tolerability

Ad irritation is one of the most critical emotional responses in the advertising experience and a
key outcome in the theoretical model. It represents a negative affective reaction that arises when
advertising is perceived as intrusive, disruptive, or irrelevant (Aaker & Bruzzone, 1985;
Morimoto & Chang, 2009). Tolerability, on the other hand, can be viewed as a moderating

variable—if users perceive ads as easy to tolerate, irritation is less likely to occur.

This section combines two related survey items:

e (08: “Any ads or promotions in this version were easy to tolerate.”
o 09: “I experienced some level of irritation due to the promotional content in this

version.”’

Both were rated on a 7-point Likert scale. High scores on Q8 indicate low irritation, while high

scores on Q9 indicate high irritation.

Table 4.5 — Tolerability and Irritation Ratings per Variant

Variant Tolerability (Q8) Irritation (Q9)

Variant 1 6.12 (SD = 1.22) 2.02 (SD = 1.46)
Variant 2 3.62 (SD = 1.51) 4.88 (SD =1.42)
Variant 3 3.20 (SD = 1.49) 4.80 (SD =1.77)
Variant 4 2.28 (SD = 1.43) 5.72 (SD = 1.57)

The results reveal a clear inverse relationship between tolerability and irritation. Variant 1

received high tolerability scores and low irritation levels, confirming that subtle and well-
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integrated ads are less likely to provoke negative emotions. In contrast, as advertising became

more intrusive in Variants 2 through 4, tolerability dropped sharply and irritation increased.

Variant 4, which included full-screen ads with flashing visals, was perceived as both the least
tolerable and the most irritating. This supports the assumption in the model that high ad
intrusiveness leads to psychological reactance, which manifests as emotional discomfort and

rejection.

By including both measures side-by-side, the results illustrate how tolerability acts as an
emotional buffer. Once users no longer perceive the ad as tolerable, irritation is more likely to

occur, leading in turn to avoidance behavior. These findings support earlier work showing that

ad fatigue and disruption erode positive user attitudes over time (Edwards et al., 2002; Alwreikat

& Rjoub, 2021).

4.2.6 Ad Avoidance

Ad avoidance reflects a behavioral or attitudinal rejection of advertising. In this study, it is
defined as the user’s desire to either remove themselves from the ad experience or avoid using
the system altogether. It is a central outcome in the model, influenced by factors such as

irritation, intrusiveness, and control (Speck & Elliott, 1997).

Two questions were used to measure this:

e “I'would prefer apps without this type of advertising.”

e “I'would avoid using a self-scanning app that works like this version.”

Table 4.6 — Ad Avoidance Indicators per Variant

Variant Prefer No Ads (Q3) Avoid the App (Q12)
Variant 1 2.53 (SD = 1.47) 1.70 (SD =1.27)
Variant 2 4.93 (SD = 1.56) 3.65 (SD =1.97)
Variant 3 5.88 (SD = 1.65) 4.38 (SD = 1.85)
Variant 4 6.05 (SD =1.57) 5.03 (SD = 1.63)
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The results show a clear increase in ad avoidance as the level of advertising intrusiveness rises.
In Variant 1, which featured a subtle banner, the inclination to avoid the app was low. In
contrast, Variant 4, which included the most intrusive advertising format, triggered significantly

higher levels of avoidance.

The gap between preferring ad-free apps (Q3) and actively avoiding the app (Q12) becomes
more pronounced in the more intrusive versions. This suggests that while some users may
theoretically tolerate advertising, highly disruptive formats can drive them toward behavioral

disengagement—a classic outcome associated with advertising fatigue (Zarouali et al., 2017).

4.2.7 User Engagement

User engagement captures whether users felt comfortable continuing to use the app despite the
presence of advertising. In this context, engagement is not about interacting with the ads
themselves, but rather about the overall acceptance of the system in the presence of commercial

interruptions.

The following question was used to measure this construct:

e “I'would be comfortable using an app that included ads like these.” (Q11)

Table 4.7 — User Engagement Scores (Q11)

Variant Mean Std. Dev
Variant 1 6.00 1.30
Variant 2 3.82 1.65
Variant 3 3.40 1.79
Variant 4 2.58 1.65

The results show a strong inverse relationship between advertising intrusiveness and user

engagement. Variant 1, with a simple banner, retained high engagement levels, suggesting that
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light-touch advertising does not significantly impact user acceptance. However, the more
aggressive formats in Variants 3 and 4 led to much lower comfort scores. These findings align
with previous studies suggesting that ad overload can cause disengagement and reduce system
acceptance (Baek & Morimoto, 2012; Rejon-Guardia & Martinez-Lopez, 2014). The steep drop
in engagement in the later variants highlights the importance of balancing promotional content

with usability.

4.2.8 Overall User Experience

The final construct in the model captures the user’s general perception of realism and immersion
while interacting with each advertising variant. This measure serves as a summary assessment,
reflecting how closely the application, including its advertising content, resembled a genuine
shopping experience. While individual questions assessed specific emotional or cognitive

reactions, this item provides a broader view of the overall user impression.

The construct was measured through the following statement:

e “This version felt realistic and comparable to a real shopping experience.” (Q13)

Participants responded on a 7-point Likert scale, with higher values indicating stronger

agreement that the scenario felt authentic.

Table 4.8 — Overall Perceived Realism per Variant

Variant Mean Std. Dev
Variant 1 6.26 1.02
Variant 2 5.36 1.16
Variant 3 4.85 1.63
Variant 4 4.35 1.94

The results show a consistent decline in perceived realism as advertising became more
disruptive. Variant 1 was rated as the most realistic and comparable to a true shopping
experience, which is expected given that it featured only a minimally intrusive static banner at

the top of the screen. Variants 2 and 3, which introduced more noticeable interruptions (popup
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and fullscreen ads), were perceived as moderately less realistic. This suggests that users may
begin to question the authenticity of the system when advertising becomes prominent in timing

or presentation.

Variant 4 received the lowest realism score, which likely reflects the impact of its high-intensity
format—full-screen visuals combined with blinking lights. The sharp drop in perceived realism
in this condition supports the view that excessively intrusive ads disrupt not only emotional

responses but also the sense of immersion and believability in a task-oriented application.

This pattern aligns with previous research, which has shown that intrusive advertising can impair
task focus and overall user experience by breaking contextual coherence and introducing friction

into the interaction (Edwards et al., 2002; Vakulenko et al., 2018).

4.3 Demographic Response Patterns

While overall trends in user experience were visible across the full sample, a closer examination
of age-based differences reveals how advertising intrusiveness interacts with user characteristics.
Since attitudes toward advertising, digital fluency, and tolerance for disruption can vary by age,
each variant in the study was analyzed to explore potential demographic effects. This section
presents the average response patterns across age groups (18-25, 26-35, 3645, 46—60, and 60+)
for all four tested app variants. The analysis focuses on key variables from the theoretical model,
including perceived intrusiveness, irritation, user control, comfort, and ad tolerance. By
comparing how these dimensions shift between formats and age cohorts, the study identifies
which advertising designs are more or less acceptable to specific user segments. Each subsection

includes a summary table of mean scores and an interpretive analysis of how different age

groups responded to the advertising format in question.

4.3.1 Variant 1
Table 4.9 - Mean Scores By Age in Variant 1
Age Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13

18- 7.0 1.0 1.0 1.0 6.5 7.0 6.0 7.0 1.0 1.0 7.0 1.0 7.0
25

26- 559 329 329 259 565 50 588 594 188 194 6.0 1.94 6.12
35
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36- 6.86 186 243 20 5.0 5.0 6.14 657 143 186 6.0 1.57 6.29
45

45- 6.0 175 325 15 488 512 6.5 6.12 275 188 625 15 7.0
60

60+ 6.83 267 3.67 233 45 4.5 6.0 583 25 3.17 533 217 55

Variant 1 featured a persistent banner ad placed at the top of the screen, designed to be
minimally disruptive. An analysis of participant responses by age group reveals a consistently

positive reception, though some subtle differences appear between generations.

Younger participants (18—25) rated the experience very positively across all dimensions. They
reported the highest possible tolerability (Q8 = 7.00) and comfort (Q11 = 7.00), along with low
irritation (Q9 = 1.00) and intrusiveness (Q10 = 1.00). Notably, they also found the ad relevant
(Q5 =6.50) and valuable (Q6 = 7.00), which suggests that when advertising aligns with
expectations and doesn’t interfere with tasks, even younger users may view it as a positive

addition.

Participants aged 26—45 gave similarly high ratings, with very low irritation (Q9 between 1.43—
1.88) and strong agreement on comfort (Q11 = 6.00). This group reported the highest sense of
control (Q7 = 6.14-5.88) and realism (Q13 = 6.12-6.29), confirming that the banner format was

perceived as professional, integrated, and appropriate.

Older participants (46—60 and 60+) were also broadly positive but slightly more reserved. While
they still gave high scores on control (Q7 = 6.50 and 6.00) and tolerability (Q8 = 6.12 and 5.83),
their scores on perceived value (Q6 = 5.12 and 4.50) and comfort (Q11 = 6.25 and 5.33) were
slightly lower. The 60+ group showed a small increase in perceived intrusiveness (Q10 =3.17)
and irritation (Q9 = 2.50), suggesting that even subtle ads may feel somewhat more noticeable to

older users.

50



Overall, the data indicate that Variant 1 was well-tolerated and positively received across all age
groups, especially among younger participants. The consistently low irritation and high comfort
levels reinforce the idea that banner ads—when placed non-disruptively—can be an acceptable

and effective format for advertising in task-oriented retail applications.

4.3.2 Variant 2
Table 4.10 - Mean Scores By Age in Variant 2

Age Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q@12 Q13

18- 7.0 4.5 4.5 5.5 5.5 4.5 3.5 3.0 6.0 4.5 4.0 3.0 5.0
25

26- 659 476 512 471 494 376 424 359 506 424 376 371 524
35

36- 7.0 386 386 4.0 514 443 414 443 40 371 486 271 557
45

45- 6.38 4.5 488 3.88 462 388 412 4.0 425 45 3.75 3.5 6.12
60

60+ 6.83 583 583 55 333 25 3.0 2.5 583 567 283 467 433

Variant 2 introduced a popup advertisement that appeared after scanning a product. The format
was moderately intrusive and required user attention but could be dismissed. The age-based
response patterns for this version reveal mixed reactions, with increased variation in irritation,

tolerance, and perceived control compared to the banner-only condition.

Older participants (60+) reported the highest levels of irritation (Q9 = 5.83) and intrusiveness
(Q10=15.67), suggesting that the popup format was significantly more disruptive for this group
than the banner in Variant 1. They also reported the lowest comfort (Q11 = 2.83) and tolerability
(Q8 =2.50), indicating low emotional acceptance of this advertising style. Notably, their
perceived control (Q7 = 3.00) was also the lowest among all age groups, which likely

contributed to their discomfort.
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The 18-25 group also found the popup relatively irritating (Q9 = 6.00) but reported somewhat
better control (Q7 = 3.50) and a neutral-to-positive perception of ad value and relevance (Q5 =
5.50, Q6 = 4.50). However, their comfort score remained low (Q11 = 4.00), reinforcing the idea
that younger users are sensitive to any ad format that interrupts task flow—even if the content

itself is acceptable.

Participants aged 26—45 showed moderate irritation (Q9 = 5.0) but more stable comfort and
tolerability scores. Their perceived control hovered around 4.2—4.4, and comfort remained in the
range of 4.0—4.9. This suggests that although the popup was noticed and sometimes frustrating,

this demographic maintained a sense of control that helped mitigate negative reactions.

The 4660 group gave the most balanced ratings overall. While their scores for irritation (Q9 =
4.25) and intrusiveness (Q10 = 4.50) were midrange, they also reported relatively good realism
(Q13 =6.12) and consistent comfort (Q11 = 3.75). This points to a pragmatic acceptance of the

format—mneither fully rejecting it nor embracing it.

4.3.3 Variant 3
Table 4.11 - Mean Scores By Age in Variant 3
Age 1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13

18- 7.0 6.0 2.5 6.0 1.0 1.0 2.5 2.5 6.0 5185 3.5 4.5 4.5
25

26- 6.88 388 441 424 282 288 318 347 453 494 347 429 4.24
35

36- 6.86 443 429 50 243 3.0 343 371 40 471 4.0 3.14 557
45

45- 6.5 525 538 488 325 238 288 3.0 525 512 312 462 562
60

60+ 7.0 6.17 6.17 633 217 133 233 233 55 533 283 517 4.83

Variant 3 featured a full-screen advertisement that appeared before checkout and remained on
the screen for five seconds without the option to skip. This format was designed to simulate

forced exposure and test user reactions to a more aggressive ad format.
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Older participants (60+) reported high levels of irritation (Q9 = 5.50), focus disruption (Q2 =
6.17), and intrusiveness (Q10 = 5.33). Their scores for control (Q7 = 2.33), tolerability (Q8 =
2.33), and comfort (Q11 = 2.83) were among the lowest, indicating that this format was
experienced as intrusive and stressful. Despite this, their realism rating (Q13 = 4.83) remained

moderate, suggesting they perceived the ad as plausible—but unwanted—in a real app.

Participants aged 46—60 showed a similar pattern with high disruption (Q2 = 5.25), irritation (Q9
=5.25), and avoidance (Q12 =4.62). Like the 60+ group, they reported low comfort (Q11 =
3.12) and limited control (Q7 = 2.88). However, they still rated realism fairly high (Q13 =5.62),

which aligns with a view that the ad format—while disliked—felt realistic for a commercial app.

Middle-aged participants (36—45) reported slightly more moderate responses, with lower
irritation (Q9 = 4.00), better control (Q7 = 3.43), and higher realism (Q13 = 5.57). They
appeared to tolerate the interruption somewhat better than both older and younger groups,

despite acknowledging its impact.

Younger participants (18—25) reacted sharply to the format. They reported high focus disruption
(Q2 = 6.00), irritation (Q9 = 6.00), and avoidance (Q12 = 4.50), while scoring very low on
relevance (Q5 = 1.00) and value (Q6 = 1.00). These results suggest that forced ads with no
dismissibility are particularly poorly received by younger users, who are highly sensitive to

perceived manipulation and intrusiveness.

The 2635 group once again showed greater tolerance compared to others, with average
irritation (Q9 = 4.53), low value (Q6 = 2.88), and moderate control (Q7 = 3.18). Their scores
indicate some frustration, but with more emotional distance compared to older or younger

participants.

In summary, Variant 3 introduced a noticeable shift in user sentiment across all demographics,
with significantly increased irritation and reduced comfort across the board. While older and

younger users expressed stronger emotional rejection, middle-aged groups showed slightly more
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adaptability. These results underscore the risks of forced full-screen ads, especially when control

is removed and timing disrupts key moments in the task flow.

4.3.4 Variant 4
Table 4.12 - Mean Scores By Age in Variant 4

Age Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q@12 Q13

18- 7.0 6.0 4.0 6.0 3.5 4.5 1.0 1.5 5.5 7.0 2.0 4.5 3.5
25

26- 7.0 476 529 453 318 312 241 265 524 541 294 476 3.53
35

36- 7.0 529 557 557 329 343 286 286 557 557 329 443 5.0
45

45- 7.0 6.12 6.38 562 35 262 188 188 6.12 625 225 512 55
60

60+ 7.0 7.0 7.0 7.0 1.5 117 233 133 683 7.0 133 6.5 4.67

Variant 4 featured a full-screen advertisement with flashing visuals that could not be dismissed
for ten seconds. This was the most extreme condition in the study, designed to test the limits of

user tolerance.

Participants aged 60 and above responded most negatively across nearly all measures. They
reported maximum irritation (Q9 = 6.83), focus disruption (Q2 = 7.00), and intrusiveness (Q10 =
7.00). Their scores for control (Q7 = 2.33) and tolerability (Q8 = 1.33) were low, and comfort
was the lowest of all groups (Q11 = 1.33). These users also gave the highest avoidance rating
(Q12 = 6.50), suggesting that this kind of forced and aggressive advertising could make them

abandon the system altogether.

Participants aged 46—60 also showed strong negative reactions, though slightly less extreme.

They reported high irritation (Q9 = 6.12) and intrusiveness (Q10 = 6.25), and felt a significant
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loss of control (Q7 = 1.88). Tolerability was rated equally low (Q8 = 1.88), and comfort was
poor (Q11 = 2.25). Still, their realism score (Q13 = 5.50) remained high, suggesting they found

the scenario believable but problematic.

The 3645 age group gave slightly more moderate ratings. While their irritation and
intrusiveness were still high (both Q9 and Q10 = 5.57), they reported slightly better control and
tolerability (Q7 = 2.86, Q8 = 2.86), and comfort was somewhat higher (Q11 = 3.29). This group

appears to have been frustrated but not entirely overwhelmed by the format.

Participants in the 2635 age group showed a similar profile, with high perceived irritation (Q9 =
5.24) and intrusiveness (Q10 = 5.41), but moderate scores on control (Q7 = 2.41) and tolerability
(Q8 =2.65). Comfort remained low (Q11 =2.94), and their realism score (Q13 = 3.53) was
lower than older groups, indicating that they may have found the ad format both unpleasant and

artificial.

The 18-25 group, while small, gave interesting responses. They rated focus disruption high (Q2
= 6.00) and found the ad very intrusive (Q10 = 7.00), but their irritation score (Q9 = 5.50) was
slightly lower than older groups. Notably, their perceived value (Q6 = 4.50) and relevance (Q5 =
3.50) were relatively higher than those of most older groups. However, they reported very low
control (Q7 = 1.00) and tolerability (Q8 = 1.50), indicating that the emotional rejection came not
from what the ad showed, but how it behaved.

Overall, Variant 4 elicited the strongest negative reactions in the study. The advertising format
was perceived as intrusive, irritating, and unrealistic by most participants, particularly the oldest
and youngest. Control and tolerability collapsed, and avoidance increased across all groups.
These results demonstrate that overstimulating ad formats are a serious threat to user experience

and can cause lasting damage to the perceived credibility of the system.

4.4 Regression Analysis of Negative User Responses

In order to understand what factors contribute most strongly to negative user experiences with

in-app advertising, a regression analysis was conducted using data from the most intrusive
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version of the demo application—Variant 4. This version included a full-screen advertisement
with blinking visual effects and was consistently rated lowest across several dimensions of the

user experience.

The purpose of this analysis is to move beyond descriptive comparisons and explore how
different constructs from the theoretical model predict users’ cognitive and behavioral responses.
Specifically, the analysis examines which aspects of the ad experience best predict two key

outcomes: loss of focus and app avoidance.

The analysis included eight independent variables, each representing a dimension from the
model: disruption of app flow (Q4), perceived relevance (Q5), perceived value (Q6), user control
(Q7), tolerability (Q8), irritation (Q9), perceived intrusiveness (Q10), and comfort with the ad
(Q11). Two dependent variables were used: Q2 ("The presence of ads affected my ability to stay
focused") and Q12 ("I would avoid using a self-scanning app that works like this version"). All
variables were measured using a 7-point Likert scale, and the analysis was conducted using

standard linear regression.

The results are summarized in the table below:
Table 4.13 — Regression Results for Variant 4
Dependent Variable R? Most Influential Predictors
Focus Disruption (Q2) 0.57 + Smoothness disruption (Q4: B = +0.515)
- Tolerability (Q8: B = -0.367)
- Value (Q6: B =-0.216)
App Avoidance (Q12) 0.69 - Comfort (Q11: B =-0.863)
+ Tolerability (Q8: B = +0.271)

+ App Disruption (Q4: 3 = +0.270)

The regression models demonstrated substantial explanatory power. For the dependent variable

focus disruption (Q2), the model yielded an R? value of 0.57. The most influential predictor was
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the variable representing disruption of app flow (Q4: p =+0.515), followed by tolerability (Q8:
=-0.367) and perceived value (Q6: B =-0.216).

For app avoidance (Q12), the model produced an R? value of 0.69. The strongest predictor was
discomfort with the ad format (Q11: B =-0.863), followed by tolerability (QS8: B =+0.271) and
app disruption (Q4: p =+0.270).

These results provide a more detailed account of which individual variables were most strongly
associated with the two measured outcomes. The analysis complements the descriptive findings
by showing how specific dimensions of the advertising experience were statistically related to

users’ reported difficulties with attention and their stated likelihood to avoid the app.

4.5 Correlation Analysis

To deepen the understanding of how users perceive and respond to different forms of advertising
in self-scanning systems, a correlation analysis was conducted for each of the four tested
variants. While earlier sections examined individual survey questions and their average scores,
this chapter explores how different aspects of the user experience are interconnected—

emotionally, cognitively, and behaviorally.

Pearson’s correlation coefficient was used to assess the strength and direction of linear
relationships between variables, with values ranging from —1 (perfect negative correlation) to +1
(perfect positive correlation). A coefficient near zero indicates no linear relationship. Only

statistically significant correlations (p < 0.05) were included in the visualizations.

The results are presented in the form of heatmaps, where each colored square represents a
pairwise correlation between two survey items (Q2—Q13). Blue shades indicate positive
correlations, and red shades represent negative correlations, with darker colors denoting stronger
relationships. These heatmaps allow the reader to quickly identify patterns, such as whether
perceived intrusiveness is associated with irritation, or whether a sense of control correlates with

lower frustration.
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By analyzing these internal relationships separately for each ad variant, it becomes possible to
trace how patterns shift as advertising becomes more intrusive. For example, some reactions—

like irritation and avoidance—may be strongly linked in one version but unrelated in another.

Each subchapter (4.5.1-4.5.4) presents the correlation matrix for one variant, followed by an
interpretation of the most relevant associations. Together, these analyses provide a nuanced
picture of how user attitudes evolve—from subtle trade-offs in low-intrusiveness formats to

more unified emotional rejection in aggressive ad scenarios.

4.5.1 Variant 1

To further understand how participants’ experiences with advertising elements are interrelated,

a

correlation analysis was conducted for Variant 1. This variant included only a static banner ad at

the top of the screen and was designed to be the least intrusive of all versions tested. By
analyzing correlations between all survey questions (Q2—-Q13), we can identify underlying

patterns and dependencies between different perceptual and emotional responses.

The analysis used Pearson’s correlation coefficient, calculated based on all individual response

for Variant 1. The resulting matrix is visualized in the figure below:

S

58



Correlation Matrix - Variant 1 (Q2-Q14) 1.0

1 ”” . -0.37 ﬂ
0.8
Q4 - 049 0.30 1.00
0.6
“ ..
-0.4

IR

IR ' - . ﬂ.. B

- . - ..ﬂ -
....... i

Correlation

Q9- 0.26 0.68 0.40

Qlo . “.-...... o ™
0.73 ; .00 -0. L

-0.4

-0.6

Q13- -0.10 -0.19 0.01 0.47 0.43 -0.04 0.26 -0.07

. U v ' '
¥ @ &> Ry ® & &® @

The correlation matrix for Variant 1 reveals several meaningful patterns, with several moderate-

to-strong relationships that align with the theoretical model.

* The strongest pattern appears between irritation (Q9) and perceived intrusiveness (Q10, r =
0.70). Participants who perceived the ad as more intrusive also reported higher irritation,
confirming that even subtle advertising formats can elicit negative emotional responses when

they interfere with expectations of a smooth interaction.

* Ad tolerability (Q8) is strongly and negatively correlated with both irritation (Q9, r =-0.62)
and intrusiveness (Q10, r = —0.60). This suggests that participants who found the ad easier to
tolerate were less likely to feel irritated or perceive it as intrusive, reinforcing the idea that

tolerability acts as a buffer against negative reactions.

* Comfort (Q11) is strongly and negatively associated with irritation (Q9, r = —0.66) and

avoidance (Q12, r =—-0.74). As comfort decreases, emotional rejection and the intention to stop
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using the app increase, indicating that these dimensions are closely linked in how users assess

their overall experience.

» User control (Q7) shows moderate positive correlations with both value (Q6, r = 0.58) and
tolerability (Q8, r = 0.57). This implies that participants who felt more in control of the ad

experience were more likely to find the advertising acceptable and possibly even beneficial.

* Realism (Q13) shows generally weak correlations with other variables: it has a small positive
link with value (Q6, r = 0.43) and comfort (Q11, r = 0.16), but almost no relationship with
irritation or avoidance. This suggests that perceived realism may not play a decisive role in how

users evaluate subtle ad formats.

* Interestingly, focus disruption (Q2) and irritation (Q9) showed only a weak positive correlation
(r=0.26), indicating that minor cognitive distraction caused by the banner ad was not a major

trigger for frustration in this low-intrusiveness condition.

Overall, this analysis supports the assumption that emotional and behavioral responses are
interconnected. The experience of irritation, the sense of control, and the ability to tolerate or
ignore the ad all shape how users engage with the system. Even non-disruptive ad formats should

be carefully designed to maintain user comfort and minimize perceived intrusiveness.

4.5.2 Variant 2

To explore the relationships between different user perceptions in the second advertising
condition, a correlation analysis was performed using data from Variant 2. This version
introduced a popup ad—a more noticeable and potentially disruptive format compared to the
static banner in Variant 1. The analysis aimed to uncover how participants’ emotional, cognitive,

and behavioral responses were linked under this medium-intrusiveness condition.

As before, Pearson’s correlation coefficients were calculated across all closed-ended survey
items (Q2—Q13), using only the responses for Variant 2. The matrix is visualized in the heatmap

below:
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The correlation matrix for Variant 2 reveals a set of strong and well-aligned relationships, many
of which confirm key dynamics in the theoretical model.

* Irritation (Q9) is strongly and positively correlated with both focus disruption (Q2, r = 0.68)
and intrusiveness (Q10, r = 0.55). This suggests that the popup ad in this variant was experienced
as distracting and emotionally frustrating, particularly when it broke the user’s attention.

* Tolerability (QS8) shows a strong negative correlation with focus disruption (Q2, r =—0.75),
irritation (Q9, r =—0.69), and avoidance (Q12, r = —0.74). These relationships indicate that when
participants were able to tolerate the ad, they were less likely to feel irritated or consider
avoiding the app altogether.

* Comfort (Q11) is one of the most central variables in the matrix, showing strong negative
relationships with focus disruption (Q2, r = —0.80), irritation (Q9, r = —-0.69), and avoidance
(Q12, r=-0.91). These results confirm that once the ad format was perceived as disruptive,

emotional rejection and disengagement followed.
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* Relevance (Q5) and value (Q6) are positively correlated with each other (r = 0.59) and
moderately associated with tolerability (Q8, r=0.51) and comfort (Q11, r = 0.43—-0.60). These
patterns suggest that the perception of ad content as useful or fitting with context helped soften
the negative emotional response.

« User control (Q7) shows moderate positive correlations with value (Q6, r = 0.46) and
tolerability (Q8, r = 0.68). However, its relationship with irritation is weak and negative (r = —
0.47), indicating that perceived control may be protective but not always sufficient under forced-
ad conditions like popups.

* Realism (Q13) shows modest positive associations with comfort (r = 0.65), tolerability (r =
0.67), and value (r = 0.57), while being negatively correlated with avoidance (r = —0.66) and
irritation (r = —0.53). When the app felt more realistic, users were less emotionally resistant and

more forgiving toward the ad format.

In conclusion, Variant 2 demonstrates a tightly connected set of emotional and behavioral
responses. Focus disruption, irritation, and avoidance strongly reinforce one another, while
comfort, tolerability, and perceived realism act as stabilizing factors. These results underscore
the importance of ad design even for intermediate formats like popups—especially regarding

dismissibility, timing, and contextual fit.

4.5.3 Variant 3

In this version of the self-scanning interface, users were exposed to a fullscreen advertisement,
interrupting the shopping flow entirely at a defined point in the process. As a high-intrusiveness
condition, Variant 3 provides valuable insight into how strongly users react when advertising
demands full attention. The following correlation analysis reveals how user perceptions interact
under this more forceful format.

Pearson correlation coefficients were calculated using all survey responses for Variant 3, across

questions Q2 through Q13.

The matrix is visualized in the heatmap below:
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The correlation matrix for Variant 3 displays a highly structured pattern, with several clusters of

strong correlations pointing to consistent user experiences under the full-screen ad condition.

* Irritation (Q9) is strongly correlated with focus disruption (Q2, r = 0.60), ad intrusiveness
(Q10, r=0.58), and avoidance (Q12, r = 0.67). This supports the assumption that forced

exposure to full-screen ads increases both emotional resistance and behavioral disengagement.

* Tolerability (Q8) shows strong negative correlations with irritation (Q9, r =—-0.73),
intrusiveness (Q10, r = —0.74), and avoidance (Q12, r = —0.62), while also being strongly
positively related to comfort (Q11, r = 0.79) and control (Q7, r = 0.81). This confirms that

tolerability acts as a central protective factor across emotional and functional dimensions.

» Comfort (Q11) appears again as a hub of experience, showing strong negative associations with

irritation (r = —0.72), intrusiveness (r = —0.67), and avoidance (r = —0.80). Positive correlations

with value (Q6, r = 0.73), control (Q7, r = 0.78), and tolerability (QS8, r = 0.79) further reinforce

its central role in shaping positive engagement.

* User control (Q7) plays a stabilizing role, correlating positively with value (Q6, r = 0.69),

tolerability (Q8, r = 0.81), and comfort (Q11, r = 0.78), and negatively with irritation (Q9, r =—

63



0.59). This suggests that even under a non-dismissible ad format, perceived agency remains an
influential buffer.

* Value (Q6) and relevance (Q5) are highly correlated (r = 0.87), and both are positively linked
to comfort, control, and tolerability. These items reflect the cognitive framing of the ad
content—when it’s seen as useful or appropriate, emotional reactions are softened.

* Realism (Q13) has moderate but meaningful positive correlations with value (r = 0.40), comfort
(r=0.58), and tolerability (r = 0.39), while showing weak or negative links with irritation (r = —
0.21) and avoidance (r = —0.44). A believable ad experience appears to increase emotional

acceptance, even when the format is otherwise intense.

In summary, Variant 3 reveals an interconnected web of emotional, perceptual, and behavioral
responses. Irritation, avoidance, and focus loss reinforce one another, while control, tolerability,
comfort, and perceived relevance act as counterbalancing forces. The data suggests that even
under full-screen conditions, thoughtful design and meaningful content can partially offset

negative outcomes.

4.5.4 Variant 4

Variant 4 was designed to test the upper limits of ad intrusiveness in a self-scanning
environment, combining a fullscreen ad with blinking visual elements. This version represents
the extreme case in the experimental design and serves to examine whether participant responses
consolidate into predictable emotional and behavioral patterns when exposed to highly aversive
advertising.

As with previous variants, Pearson correlation coefficients were calculated using all answers

from Q2 to Q13. The results are visualized in the heatmap below:
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The correlation matrix for Variant 4 reveals a tightly interwoven network of strong relationships,
consistent with an emotionally intense user experience. The full-screen ad with flashing visuals
and audio appears to have strongly shaped both emotional and behavioral responses.

* Irritation (Q9) is strongly correlated with focus disruption (Q2, r = 0.54), ad intrusiveness
(Q10, r=0.66), and avoidance (Q12, r = 0.68). It is also strongly and negatively correlated with
comfort (Q11, r =-0.82) and tolerability (Q8, r = —0.84). These values confirm that emotional
rejection was deeply linked to how disturbing the ad format was perceived.

» Comfort (Q11) once again emerges as a key variable. It correlates strongly and positively with
tolerability (Q8, r = 0.81) and value (Q6, r = 0.74), and negatively with avoidance (Q12, r=—
0.79), irritation (Q9, r = —0.82), and intrusiveness (Q10, r = —0.61). This pattern mirrors other
variants but is more extreme in magnitude, suggesting that user comfort collapsed under heavy
ad load.

* Tolerability (QS8) serves as a stabilizing force, with strong positive links to value (Q6, r = 0.65),
control (Q7, r=0.70), and comfort (Q11, r = 0.81). It is negatively associated with irritation (r =
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—0.84), intrusiveness (r =—0.61), and avoidance (r = —0.62). These results reinforce its role as a
moderator in emotionally demanding ad scenarios.

» User control (Q7) correlates positively with value (Q6, r = 0.31), tolerability (r = 0.70), and
comfort (r = 0.53), and negatively with irritation (r = —0.64). Even when the ad was not
skippable, a small sense of agency appears to have buffered negative outcomes.

* Perceived value (Q6) and relevance (Q5) are moderately to strongly correlated (r = 0.68), and
both show negative associations with irritation and avoidance. Users who found the content
useful or appropriate were less likely to reject the app outright, even under intense ad conditions.
* Realism (Q13) shows moderate positive correlations with comfort (r = 0.48) and value (r =
0.37), but weak to negative relationships with irritation (r = —0.43) and avoidance (r = —0.38).
This suggests that believability helped mitigate the impact slightly, but could not fully offset

discomfort.

In summary, Variant 4 shows the strongest and most consistent interdependencies among
emotional, perceptual, and behavioral variables. The extreme ad format activated a predictable
chain of frustration, perceived disruption, emotional rejection, and avoidance—especially among

participants who lacked a sense of control or did not see value in the content.

4.6 Thematic Analysis

In addition to the quantitative survey items, participants were invited to respond to five open-
ended questions designed to capture their subjective experiences and preferences related to
advertising in self-scanning systems. These questions focused on identifying the most disruptive
and user-friendly advertising formats, assessing what types of ads were considered acceptable or
helpful, and exploring whether any version made users want to stop using the self-scanning
system altogether. Finally, participants were asked to describe their ideal way of integrating

advertising into such apps.

This qualitative component provides a deeper understanding of the emotional, cognitive, and
behavioral reactions observed in the quantitative results. While the Likert-scale responses
measured structured reactions to predefined constructs such as intrusiveness, irritation, and
engagement, the open-ended responses reveal how participants made sense of these experiences

in their own words.
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A thematic analysis was conducted using an inductive approach, allowing recurring patterns and
concepts to emerge directly from the data. Each of the five questions is analyzed in a dedicated
subsection (4.4.1-4.4.5), with a focus on identifying common themes, representative participant
quotes, and connections to relevant literature and the theoretical model. These insights not only
contextualize the quantitative findings but also generate practical guidance for how advertising

might be better integrated into self-scanning environments.

4.6.1 Most Disruptive Advertising (Question 1)

Participants were asked the following open-ended question:

"Which version of the app did you find the most user-friendly? Why?"

A clear and consistent pattern emerged from the responses. Variant 1, which featured a static
banner advertisement at the top of the screen, was overwhelmingly identified as the most user-
friendly version of the app. The format was designed to be minimally disruptive, and participants
consistently described it as non-intrusive, easy to ignore, and visually well integrated.

All citations in this section are original participant responses. Swedish responses have been
translated into English as literally and precisely as possible to preserve meaning.

A thematic analysis of the responses revealed three central themes: preservation of shopping
flow, visual integration and interface clarity, and psychological comfort. These themes
correspond closely with constructs found in prior literature on digital advertising and user

experience design.

Theme 1: Preservation of Shopping Flow

Many participants emphasized that Variant 1 allowed them to complete the scanning process
without interruption. The banner was described as non-blocking and non-interfering, which
enabled a fluid and continuous shopping experience. Several respondents stated that they could
continue shopping without delay or cognitive effort, aligning with research that highlights the
importance of maintaining interaction fluency in self-service systems (Kilian & Liesenfeld,

2014; Vakulenko et al., 2018).

"The banner wasn't disruptive or taking up too much space, which meant I could keep shopping
without interruption.”

"The first one didn’t disrupt me at all, and I could keep shopping as usual while the ad was
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there. The advertisement was also related to what I was buying, which made it feel reasonable
and acceptable.”
"Version 1 was easy to use because the banner didn’t interfere with the shopping flow. I could
keep shopping without needing to stop."

"[ found the absolute first version to be the most user-friendly. If we assume that this is a
personalized "scanning-app" then I would rather prefer to have it. I think it was super smooth to
include. I did not feel like it took over the entire screen, rather it was smoothly included. I would

still want to be able to remove it if I desire that instead, but it did not annoy me as the others.
Usually when I go to different grocery stores I just want to buy my groceries and leave, I really
don't want an ad to be in the way!

"The banner was the most user-friendly. It didn’t stop me from continuing to shop."

These responses align with findings from Baek and Morimoto (2012), who emphasize that when
users are engaged in goal-oriented tasks, even small interruptions can negatively affect perceived

usability and satisfaction.

Theme 2: Visual Integration and Interface Clarity

Participants often commented on the visual positioning of the ad and its non-obstructive design.
Its fixed location at the top of the screen was considered optimal, as it did not block interactive
elements or require user action. This is consistent with research suggesting that subtle and
peripheral ad formats are less likely to be perceived as intrusive (Li et al., 2002; Rejon-Guardia

& Martinez-Lopez, 2014).

"Top banner, as it didn’t delay the process at all and was relevant.”
"The first one. The ad was barely noticeable and blended in. The user interface was not
compromised in any way."

"The banner didn’t get in the way of my shopping."

From a usability perspective, these comments reflect the importance of spatial placement and
interface consistency. When advertising elements are integrated into non-interactive regions of
the screen, cognitive friction is reduced and user attention remains on the primary task (Edwards

et al., 2002).
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Theme 3: Psychological Comfort and Familiarity

Participants also described Variant 1 in terms of emotional and cognitive ease. The ad format did
not generate stress, confusion, or annoyance. On the contrary, some respondents perceived it as
familiar, reasonable, or even helpful—particularly when the content was contextually relevant.
This aligns with psychological theories of ad tolerability and perceived control, which have been
shown to moderate irritation and avoidance behavior (Aaker & Bruzzone, 1985; Riedel et al.,

2024).

"[ preferred version 1 because the ad didn’t interrupt or disturb me while shopping. It was
discreet yet visible, which meant I could focus on shopping while still noticing offers."
"Version 1. Felt the most natural and not too forced when showing an offer. It feels realistic to
get that kind of notification. Super good!"

"[ liked the banner option. It was totally fine. Also useful—like when buying candy and it shows
there’s a good price on Haribo bags."

"[ found the first version to be the most user-friendly. If we assume the app is personalized, |
would actually prefer that. It didn’t take over the screen and was smoothly integrated. I just
don’t want ads getting in my way when I’'m buying groceries."”

"The first one didn’t disrupt me at all and I could continue shopping normally while the ad was

present.”

These insights illustrate the importance of not only visual and structural factors, but also the
user's sense of agency and relevance in evaluating advertising. When ads are predictable, easily
ignored, and clearly tied to the shopping context, they are more likely to be seen as acceptable

rather than irritating (Van Doorn & Hoekstra, 2013).

The analysis of user responses shows that advertising can be perceived as user-friendly when it
respects the user’s task, preserves interface clarity, and avoids disrupting the experience. Variant
1 achieved this by being unobtrusive, contextually appropriate, and easily disregarded. These
findings reinforce prior research suggesting that in task-oriented digital environments,
advertising acceptance depends on subtle integration, user control, and perceived value (Baek &

Morimoto, 2012; Morimoto & Chang, 2009; Zarouali et al., 2017).
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4.6.2 Most User-Friendly Advertising (Question 2)

Participants were asked the following open-ended question:

"Which version of the app had the most disruptive advertising? Why?"

A clear consensus emerged from the responses: Variant 4, which featured a fullscreen
advertisement with blinking visuals and a forced 10-second delay, was consistently identified as
the most disruptive. A thematic analysis revealed three recurring themes that help explain
participants’ reactions: interruption of task flow, forced exposure and lack of control, and
sensory overload and emotional resistance.

All quotations are presented in English. Swedish responses have been translated as precisely as

possible to reflect the original wording and tone.

Theme 1: Interruption of Task Flow
Many participants described how Variant 4 interfered with their ability to complete the scanning
process without delay. The ad interrupted the interaction, forcing users to wait and disrupting the

rhythm of shopping. This experience was perceived as frustrating and counterproductive.

"The 10-second ad. That’s a looong time."
"Fullscreen, since you couldn't use the app until it ended."
"The monster ad—I wanted to keep scanning the same item several times, but I had to wait for
the ad to finish. If there were several like that while shopping, 1'd go crazy.”
"That last one. I wasn’t interested in what it showed, and it lasted so long without the option to
skip. Timing matters—I don’t want it to appear when I’'m about to scan something."”

"Versions 3 or 4, because of the fullscreen format."

These statements support prior research indicating that interruption of task flow—especially in
utility-focused systems—can significantly reduce user satisfaction and increase frustration

(Kilian & Liesenfeld, 2014; Baek & Morimoto, 2012).

Theme 2: Forced Exposure and Lack of Control
Another frequently mentioned issue was the inability to skip or dismiss the ad. Participants
expressed strong irritation with the feeling of being forced to watch something irrelevant,

highlighting the importance of user autonomy in ad experiences.

70



"The one that needed to be clicked away because it required an action."
"The last one, the big one. It felt forced and unnecessary."
"The fullscreen version without a skip option was awful."”
"Too long, and it didn’t let me continue."
"[ got irritated because I couldn’t skip the ad. It forced me to wait."”

"The length made it unbearable. I just sat there waiting to continue."

These reactions reflect a loss of control that triggered psychological reactance—a well-
documented effect in advertising research, where users resist messages they perceive as coercive

(Edwards et al., 2002; Riedel et al., 2024).

Theme 3: Sensory Overload and Emotional Resistance
Beyond functional disruption, several users described the ad as emotionally unpleasant or even
physically uncomfortable. The blinking visuals in Variant 4 were particularly problematic,

contributing to a feeling of stress or aggression.

"The blinking ad was irritating."
"The flashing visuals gave me a headache."”
"Too stressful and flashy. I got irritated just by looking at it.”
"Ads shouldn’t feel like punishment."
"I almost felt provoked. Like the app was testing my patience.”

"It felt like spam, not like something from a real store."”

These insights align with prior findings that overly intense or aggressive ad formats can provoke
not only rejection but also undermine trust in the platform (Aaker & Bruzzone, 1985; Zarouali et

al., 2017; Vakulenko et al., 2018).

Variant 4 was perceived as the most disruptive advertising format by a wide margin. Participants
criticized it for breaking the shopping flow, removing their control, and delivering a visually
overwhelming experience. These findings provide further support for theoretical frameworks on
intrusiveness and reactance, reinforcing the importance of respectful, user-centered ad

integration in functional retail technologies such as self-scanning systems.
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4.6.3 Acceptable or Helpful Advertising (Question 3)

Participants were asked the following open-ended question:

"Was there any type of advertising that you found acceptable or helpful? Please explain.”

While many participants were critical of disruptive advertising formats, a significant portion
identified conditions under which advertising could be perceived as acceptable or even helpful.
Thematic analysis of the responses revealed three key dimensions that influence advertising
acceptability in self-scanning systems: relevance and contextual fit, format and intrusiveness,
and user control and flexibility.

All quotations are presented in English. Swedish responses have been translated as literally and

accurately as possible.

Theme 1: Relevance and Contextual Fit

Participants consistently noted that ads were more acceptable when they felt relevant to their
shopping behavior. When the ad content aligned with what the participant was buying or
commonly consumed, it was not only tolerated but occasionally appreciated. This supports
existing research emphasizing the value of personalized or contextualized advertising (Li et al.,

2002; Van Doorn & Hoekstra, 2013).

"[ liked the Coca-Cola one; it felt relevant to what I was buying and I could easily dismiss it.
Compared to the little banners, this one added something to my shopping."
"The second version was relevant, gave the user the option to turn off the ad but still created an
influence to purchase."
"The first and second versions felt targeted at me and actually added value for me as a
customer."”
"Top banner is fine if it is relevant.”

"Banners that include actual offers—those I can accept."

These responses suggest that relevance has a buffering effect, reducing irritation and increasing

perceived value—even for formats that might otherwise be rejected.
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Theme 2: Format and Intrusiveness

Format also played a critical role in shaping perceptions. Static banners were often described as
acceptable due to their minimal disruption. Some participants accepted pop-ups if they were
timed well or paired with valuable information. These findings align with previous research on
intrusiveness, which highlights that less invasive formats reduce resistance and increase

tolerance (Morimoto & Chang, 2009; Back & Morimoto, 2012).

"The banner ad. Potentially useful when shopping to know about deals, and not disruptive."
"The first is acceptable. Not really helpful—I don’t look at prices much, just buy what I want."
"Banners or pop-ups that stay for a long time or until the customer confirms are better."

"The small banner was okay—it didn’t block anything.”

These quotes illustrate that users are willing to engage with advertising if it is perceived as non-

intrusive and well-integrated into the interface.

Theme 3: User Control and Flexibility

Control emerged as a decisive factor in whether participants perceived ads positively. The ability
to dismiss, ignore, or bypass an ad significantly improved its acceptability. This is consistent
with prior literature on psychological reactance and the role of perceived agency in advertising

contexts (Edwards et al., 2002; Riedel et al., 2024).

"I could easily click it away—that helped a lot."”
"If I can decide whether to see the ad or not, then it’s okay."
"Being able to turn it off made it better. It didn’t feel forced."
"Banners are okay as long as they 're not in the way, and I don’t have to interact with them."

"Relevance and control make a difference. Even if the ad pops up, I want the option to skip."

These responses reaffirm that even moderately intrusive ad formats can be accepted if users feel

they retain control over the interaction.

Participants showed a clear willingness to accept advertising within self-scanning apps—
provided it met certain conditions. Ads were seen as acceptable when they were relevant,
visually discreet, and placed under the user’s control. These findings suggest that advertisers and

interface designers should focus on personalization, subtlety, and user autonomy when
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implementing promotional content in retail technology. When these principles are respected,

advertising may not only be tolerated but contribute positively to the shopping experience.

4.6.4 Advertising That Triggered App Avoidance (Question 4)

Participants were asked the following open-ended question:

"Did any version of the app make you feel like you would stop using a self-scanning system?

Why or why not?"

The responses reveal three distinct user orientations: those who indicated they might reject the
system due to intrusive advertising, those who conditionally accepted ads depending on how
they were implemented, and those who found the overall benefits of self-scanning too valuable
to give up. All participant quotes are presented in English. Responses originally written in

Swedish have been translated as precisely as possible.

Theme 1: Rejection Triggered by Intrusive Advertising

Several participants stated clearly that they would consider abandoning the self-scanning system
entirely if it included the most disruptive ad formats—particularly Variant 4, which featured
fullscreen visuals and long delays. This group emphasized emotional frustration, visual overload,
and wasted time as key reasons for potential rejection. These reactions are consistent with earlier
research on psychological reactance and advertising avoidance (Edwards et al., 2002; Zarouali et

al., 2017).

"Yes—the last one, with the monster ad. It was disruptive in both color and duration.”
"Yes. Too intrusive. For instance, the one with the little cross or too frequent pop-ups would
make me not use the system."”

"Yes, the third and the last one. It depends on how often and when they appear. The third version
could work occasionally, but the monster ad would get annoying if it popped up too many times."
"The version with the full screen ad, if it appears often."

"The version where I had to click away and the intense GIF—because they took extra time."

"Yes, if blocking visuals with a small 'x' to cancel.”

This group sees aggressive advertising not just as annoying but as a direct threat to usability. For

them, even one poorly designed ad experience could be enough to abandon the tool altogether.
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Theme 2: Conditional Acceptance Based on Frequency and Context
Some participants expressed that disruptive ads were tolerable only if they were rare, relevant, or
appropriately timed. These users were sensitive to intrusiveness but remained open to continued

use—contingent on how often ads appeared and whether they aligned with their current task.

"Yes, but only if the ad comes up every time. That would be too much."
"The third banner was okay occasionally, but not every single time I scan something."

"If it’s not too frequent, then I can live with it. But if it’s on every other screen, I’ll stop using the

"

app.
"I might stop using it if the pop-ups get too aggressive."

These statements represent a precarious balance. While users in this group have not yet
disengaged, they are near the threshold and could be pushed toward rejection by relatively small

increases in advertising frequency or intrusiveness.

Theme 3: Retention Due to Perceived Utility

A third group of participants stated that no version of the advertising would make them stop
using the app, because the core functionality of self-scanning was too beneficial to give up.
These users saw advertising as either tolerable or irrelevant in light of the overall convenience
the system provides. Their responses are consistent with the Technology Acceptance Model
(Davis, 1989), which highlights perceived usefulness as a key factor in continued technology

adoption.

"No. I understand the need for ads."
"Probably not, although I would prefer one without full screen ads."
"No, the proposed advertising doesn’t outweigh the practicality and convenience of self-
scanning."
"No, the advantages of self-scanning are too great to stop using it because of ads in the

scanner."”

These participants represent a stable user base that is unlikely to abandon the system unless the
advertising experience degrades dramatically.
The responses show that user acceptance of advertising in self-scanning systems is shaped by

more than just irritation. For some users, aggressive formats like fullscreen ads clearly cross the
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line and provoke rejection. Others are conditionally tolerant, but only within limits of frequency
and contextual fit. Finally, a core group of users prioritize system efficiency and convenience,
accepting advertising as a necessary trade-off. This three-part segmentation reflects a spectrum
of tolerance and highlights the importance of ad design that respects user autonomy, task focus,

and experience continuity.

4.6.5 Ideal Advertising Integration (Question 5)

Participants were asked:

"Based on all the versions you tested, what would be your ideal way to integrate advertising into
a self-scanning app?"

While earlier questions highlighted negative reactions to intrusive ads, this question revealed a

rich set of constructive suggestions. Participants expressed thoughtful preferences on how

advertising could be transformed into something helpful and even appreciated—provided it

respects their needs and shopping behavior.

Thematic analysis revealed three central themes: non-intrusive presentation, contextual and

personalized relevance, and functional integration. All quotes are presented in English; original

Swedish responses have been translated as accurately as possible.

Theme 1: Non-Intrusive Presentation

Many participants emphasized that the form and placement of ads matter more than their mere
presence. Banner ads were widely regarded as the most acceptable format, with comments
underscoring their unobtrusiveness.

’

“The banner.’

’

“A banner is fine.’
“Top banner.”
“Number 1.”
“Small banners at the top.”
“The banner ad didn’t disturb me.”

“Banners that do not interrupt the shopping experience in any way—the first one is ideal.”

“Banners or pop-ups, but I want to be able to click past them immediately—not wait them out.”

These responses reinforce previous findings showing that when advertisements are visually
peripheral and require no user interaction, they are far more likely to be accepted (Baek &

Morimoto, 2012; Morimoto & Chang, 2009).
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Theme 2: Contextual and Personalized Relevance
A particularly rich set of answers emerged around the idea that advertising becomes useful when

it feels tailored and connected to the user's situation, shopping list, or store location.

“I appreciated version 1. I like getting offers, and I'd love to see a deal on sour cream if I just
scanned dip.”
“Right now I'm on a tight budget and look for discounts when grocery shopping. I actually like
getting tips about good deals—better than reading flyers. In supermarkets, I'm more tolerant of
ads, especially when they help me save money. A banner or a dismissible pop-up wouldn’t bother
me.”
“If the scanner can help me lower my grocery bill, I'd use it more. A small, personalized ad
would feel friendly.”
“The one with full-screen ads giving personalized recommendations on things I often buy—that
would probably influence people to buy.”
“If the ads were personalized and didn’t disrupt the flow of my scanning.”
“The ads would be more useful if they were about relevant items—Ilike ‘don’t forget this’ or

reminders based on previous purchases.’

“Banner and pop-up are fine if it’s relevant and goes away quickly.”

These views align with research on perceived relevance and user tolerance. Advertising that is
clearly aligned with the user’s interests and situation can be not only acceptable but desirable

(Van Doorn & Hoekstra, 2013; Li et al., 2002).

Theme 3: Functional Integration and Intelligent Timing
Some participants offered surprisingly detailed visions for how advertising could be embedded
into the app as a functional aid rather than a distraction. These included ideas such as location-

based suggestions, smart timing, and interaction design inspired by social media.

“Make products that think for me. Guide me to ingredients. For advertising, help me decide
dinner. For example: ‘Korv Stroganoff today? Extra price on falukorv.” Then guide me to the
ingredients so I don’t need to backtrack. Show me how much money I save. If ['m in section 35,

show me ads related to section 5.”
“I want a smart mix where the app learns my habits. For example: a small banner with weekly

deals. Pop-up ads that only appear when [ stop scanning. The possibility to see personal tips
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based on what I usually buy. All ads must be closable. Bonus if it can show where in the store the
discounted products are. The most important thing is that the ad feels like help, not a
hindrance—it should come at the right time and provide value.”

“Through banner (1) and dismissible pop-up (2). I often plan what to eat based on current deals,
so I would appreciate seeing them directly in the scanner. It would be nice to swipe on an ad and
see other relevant offers—like an Instagram carousel. That would feel less like advertising and
more like a personal shopping guide.”

“Use GPS to track where in the store I am and show promotions based on department.”

These responses expand the discussion from tolerance to design innovation. Participants
envisioned advertising as a system of embedded guidance, recommendation, and support—

transforming the scanner into a decision-making assistant.

Participants proposed a clear model for acceptable advertising: it must be subtle in presentation,
relevant to user needs, and optionally interactive. Banner ads, particularly when personalized,
were the default preference. Pop-ups were conditionally accepted if dismissible and well-timed.
Crucially, many participants wanted advertising to serve a functional role—helping them make
decisions, discover deals, and navigate the store. These responses offer designers a strong
direction: advertising should not interrupt the task but assist and enhance it, aligning with both

user expectations and marketing goals.

5. Discussion

This chapter interprets the empirical results of the study in relation to the theoretical model, the
research questions, and existing literature. While previous chapters have presented the data in a
structured and descriptive format, this chapter shifts focus to analytical interpretation—seeking
to explain why users responded the way they did, and what these responses reveal about

advertising intrusiveness in task-oriented retail systems.

The discussion is organized to directly address the three research questions, followed by a
component-by-component interpretation through the lens of the theoretical model. Insights from
both quantitative patterns and qualitative user feedback are integrated to offer a nuanced view of
how different advertising characteristics affect user experience, irritation, tolerability, and

acceptance.
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Together, these analyses offer concrete answers to the core inquiry of the study: under what
conditions does in-app advertising in self-scanning systems become acceptable, ignored, or
rejected—and how can these insights inform better ad design? The chapter also considers how
the findings contribute to the broader academic discourse on digital advertising and usability in

mobile retail interfaces.

5.1 Interpreting the Findings in Relation to the Research Questions

Research Question 1: How do different advertising formats in self-scanning systems
influence users’ perceived intrusiveness, irritation, and overall experience?

The study demonstrated clear differences in how various ad formats were perceived. Variant 1,
featuring a static top-of-screen banner, was consistently rated as the most user-friendly and least
intrusive. In contrast, Variant 4, which presented a fullscreen advertisement with flashing visuals

and a 10-second forced delay, was perceived as highly disruptive and irritating.

Quantitative results showed that perceived intrusiveness and irritation were strongly correlated.
A regression analysis conducted across all variants confirmed that disruption of task flow (Q2)
and loss of focus (Q5) were significant predictors of irritation (Q6). These effects were
particularly pronounced in Variants 3 and 4. The correlation matrices also showed consistent
positive associations between intrusiveness (Q2), irritation (Q6), and system avoidance (Q13),

especially in more aggressive formats.

Qualitative findings supported these results. Participants described aggressive formats as
"stressful," "irritating," and “something that would make me stop using the app.” In contrast, the
subtlety of Variant 1 was often associated with ease, calmness, and continued engagement.
These findings align with prior studies that link visual disruption to decreased user satisfaction
(Baek & Morimoto, 2012).

Additional analysis from the regression model further clarified that perceived flow disruption, ad
tolerability, and perceived value were the strongest predictors of focus loss. This supports
previous findings that user experience is highly sensitive to how well digital elements align with

ongoing tasks and cognitive expectations (Lin & Sundar, 2024; Li et al., 2002).

Research Question 2: What role do ad tolerability, user control, and perceived relevance
play in moderating negative user responses such as irritation and system avoidance?
The data strongly support the moderating role of tolerability, control, and relevance. Variant 1

was rated highest in all three aspects, and accordingly showed the lowest scores in irritation and
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avoidance. Heatmaps revealed strong negative correlations between perceived control (Q7),
tolerability (Q6), and both irritation (Q6) and system avoidance (Q13). In other words, the more

users felt in control, the less likely they were to be irritated or avoid the system.

Relevance also played a buffering role. When ads were aligned with user interest—such as
promotions related to recently scanned items—participants were more accepting, even if the
format was slightly intrusive. This effect was observed in several open-ended responses, where
participants stated that they "didn’t mind the ad because it was about something I was actually

buying."

These patterns validate previous research suggesting that perceived control and relevance reduce
the likelihood of psychological reactance and ad rejection (Edwards et al., 2002; Van Doorn &
Hoekstra, 2013).

The regression results reinforce these patterns by showing that users who reported lower
tolerability and discomfort were significantly more likely to express a desire to avoid using the
app. Discomfort with the ad format was the single strongest predictor of system avoidance,
highlighting the emotional dimension of advertising reactions. These findings align with prior
research emphasizing the role of user comfort and control in mitigating ad-related frustration and

behavioral rejection (Edwards et al., 2002; Riedel et al., 2024).

Research Question 3: Which advertising characteristics do users consider acceptable or
helpful in a self-scanning context, and how should advertising ideally be integrated into
such systems?

Participants consistently favored ad formats that respected the shopping task and preserved user
autonomy. Banner ads were the preferred format due to their non-intrusive nature and fixed
placement. Participants valued that they could continue scanning without interruption while still

noticing offers.

In terms of content, relevance and contextual fit emerged as critical. Ads that matched the user’s
current activity, previous behavior, or product category were seen as acceptable—even
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appreciated. Some participants described their ideal ads as “reminders,” “personal shopping

assistants,” or “like a digital flyer tailored to me.”
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Functional integration also stood out. Several responses described ads that would guide them
toward meal planning, highlight deals in specific store sections, or suggest complementary items.
Importantly, ads were only considered helpful when they were also dismissible and appeared at

the right time.

Together, these insights outline a set of clear user-centered design principles: advertising in self-
scanning apps must be relevant, subtle, and under user control. When these principles are
followed, users may not only tolerate advertising but perceive it as a valuable part of the

shopping experience.

5.2 Interpretation by Model

The theoretical model developed in this study proposed that users' responses to advertising in
self-scanning systems could be explained by a set of interrelated components: ad placement and
format, perceived intrusiveness, irritation, relevance and utility, user control, tolerability,
engagement, avoidance, and overall user experience. The following section interprets the study’s
key findings through the lens of these components, showing how they interact and influence user

behavior.

5.2.1 Ad Placement & Format

The position and visual design of the advertisement proved to be critical in shaping how users
initially perceived the experience. Ads that were visually integrated, non-blocking, and placed at
the top of the screen (Variant 1) were consistently rated as least disruptive. The banner format
allowed users to continue scanning without obstruction, confirming prior research that ad
intrusiveness is largely a function of interface design (Li et al., 2002; Baek & Morimoto, 2012).
In contrast, full-screen ads (Variants 3 and 4) were described as visually dominant and system-

breaking, leading to sharp declines in perceived usability.

5.2.2 Ad Intrusiveness

Intrusiveness was measured both cognitively (disruption of focus) and structurally
(design/timing). In all forms of analysis, this component emerged as a primary predictor of
negative user response. Intrusive formats not only interrupted scanning but also created
emotional discomfort, particularly when accompanied by unexpected visuals (e.g., Variant 4).
The strong correlation between intrusiveness and irritation supports the model’s foundation and

confirms findings by Edwards et al. (2002) and Rejon-Guardia & Martinez-Lopez (2014).
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5.2.3 Ad Irritation and Tolerability

This component captures both the emotional discomfort caused by disruptive advertising and the
user's ability—or inability—to tolerate it. The findings show that irritation increased in direct
proportion to perceived intrusiveness and lack of control, particularly in high-intensity formats
such as Variant 4. Participants frequently described these experiences as “stressful,” “annoying,”
or “aggressive,” indicating a strong emotional rejection. These reactions align with Aaker &
Bruzzone’s (1985) conceptualization of ad irritation as a response to stimuli that are intrusive or

irrelevant.

At the same time, tolerability emerged as a moderating construct, especially in lower-intensity
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conditions like Variant 1. Participants expressed that they could “ignore,” “accept,” or “live
with” the banner ad, even if they did not find it particularly helpful. This supports the notion that
tolerability can function as a buffer against irritation, delaying or even preventing negative

emotional responses (Alwreikat & Rjoub, 2021).

When tolerability collapsed—particularly in response to forced exposure and sensory overload—
irritation rose sharply and often led to behavioral avoidance, confirming that the two constructs

are not opposites, but rather dynamically linked across the spectrum of user experience.

Regression analysis further supported this relationship. Low tolerability was one of the strongest
predictors of focus disruption, and in cases where discomfort with the ad format was high, the
likelihood of app avoidance increased significantly. These results suggest that emotional
responses, such as discomfort or stress, play a central role in how users translate negative ad

experiences into behavioral rejection (Riedel et al., 2024; Edwards et al., 2002).

5.2.4 Relevance & Utility

While intrusiveness and irritation led to rejection, ads perceived as relevant or useful were more
likely to be tolerated—or even appreciated. Users valued ads that related to their shopping
behavior, such as discounts on frequently purchased items or promotions tied to scanned
products. This finding reinforces prior literature showing that contextual fit reduces perceived
disruption and increases engagement (Van Doorn & Hoekstra, 2013; Dias et al., 2021).
However, when relevance was absent—e.g., generic ads for unrelated products—users quickly

became frustrated.
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5.2.5 User Control

The ability to dismiss, ignore, or avoid advertising was a key moderating factor. Participants
repeatedly emphasized the importance of being able to continue scanning without being forced to
interact with the ad. Fullscreen ads that required user input to proceed or that were timed without
skip options were met with the strongest resistance. This supports findings by Riedel et al.

(2024) on the importance of user agency in reducing psychological reactance.

5.2.6 Engagement

User engagement was interpreted as the willingness to continue using the app despite the
presence of advertising. It was highest in Variant 1 and lowest in Variant 4, following the inverse
of irritation scores. The data indicate that when ads respect users’ space and attention, users are
more likely to remain comfortable and accepting of the system. This highlights the delicate

balance between monetization and usability in digital retail environments.

5.2.7 Ad Avoidance

Avoidance was expressed both attitudinally (“I prefer apps without this type of advertising”) and
behaviorally (“I would avoid using an app like this”). The strongest predictor of avoidance was
irritation, followed by lack of control. Many participants stated outright that they would stop
using the app if it included fullscreen or audio-based ads. These responses support the literature
on advertising wearout and system abandonment (Speck & Elliott, 1997; Zarouali et al., 2017),

and confirm that poor ad design can have long-term consequences.

This was also evident in the regression results, where discomfort with the ad format emerged as
the single strongest predictor of system avoidance. Flow disruption and low tolerability also
contributed significantly, indicating that both emotional discomfort and perceived interference

are critical factors in whether users continue engaging with the system.

5.2.8 Overall User Experience

The final outcome of these combined experiences was reflected in participants’ overall
impressions of each variant. Variant 1 was perceived as realistic, comfortable, and comparable to
real-world shopping. Variant 4, on the other hand, was frequently described as “stressful,” “not

something [ would use,” or “like a pop-up scam.” This highlights that advertising design not only
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affects task efficiency, but also shapes broader perceptions of system credibility,
professionalism, and trustworthiness (Vakulenko et al., 2018).

It should also be noted that ‘realism’ may not be a fully independent construct. The data suggest
that it often reflects a combination of factors, such as ad format, perceived intrusiveness, and
system familiarity, rather than a separate or clearly defined category. In this sense, user
perceptions of realism may function more as a summary outcome than as a distinct driver of

experience.

5.3 Relationship to Prior Research

The findings of this study align closely with and extend several key strands of prior research on
advertising intrusiveness, mobile user experience, and self-service technologies. While many
patterns observed in the data confirmed existing theoretical assumptions, some nuances also

emerged—particularly regarding the interplay between tolerability, irritation, and user behavior.

First, the results strongly support the foundational work by Aaker & Bruzzone (1985) and
Edwards et al. (2002), which identified ad irritation as a primary emotional response to intrusive
advertising. In this study, irritation was consistently triggered by formats that disrupted user
flow, blocked interface elements, or used sensory overload tactics such as flashing visuals. The
use of forced exposure in Variant 4 was particularly problematic, echoing Edwards et al.’s
findings that unskippable or interruptive ads evoke psychological reactance and lead to system

rejection.

Consistent with Li et al. (2002) and Baek & Morimoto (2012), the study also showed that format
and placement significantly influence how advertising is perceived. Banner ads that were well-
integrated and visually stable—such as in Variant —were often described as acceptable or
ignorable. These results reinforce the understanding that intrusiveness is not just about content,

but about spatial and temporal integration.

Importantly, the study adds depth to the literature by introducing and validating the role of
tolerability as a buffer—a concept less frequently treated as a standalone construct. While
Alwreikat & Rjoub (2021) discuss advertising wearout and user fatigue, this study shows how
tolerability breaks down progressively as ad intrusiveness increases. When tolerability is
maintained (e.g., through relevance, placement, or dismissibility), users remain emotionally

neutral or engaged. When it collapses, irritation and avoidance rapidly follow.
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The role of user control was also reaffirmed as a mitigating factor in line with findings by Riedel
et al. (2024) and Morimoto & Chang (2009). Participants in this study explicitly stated that the
ability to skip, ignore, or dismiss an ad helped them tolerate its presence. Ads that removed this
control (Variants 3 and 4) were consistently rated more negatively, both in terms of irritation and

intent to avoid future use.

In terms of ad relevance and utility, the results confirmed the observations made by Van Doorn
& Hoekstra (2013) and Dias et al. (2021) that contextual fit and personalization enhance user
acceptance. Ads that aligned with users’ shopping habits or scanned products were perceived as
helpful. Several participants said they would welcome such content if it offered relevant
discounts or product suggestions—indicating that advertising can support the shopping

experience if implemented thoughtfully.

Finally, in line with Vakulenko et al. (2018) and Kilian & Liesenfeld (2014), the study
reaffirmed that in self-service environments, system credibility and flow are easily compromised
by disruptive or irrelevant advertising. Variant 4 in particular undermined users’ sense of realism
and control, leading to emotional rejection not just of the ad, but of the entire scanning

experience.

These findings suggest that future research should explore how tolerability functions as a
mediating or threshold variable in models of advertising acceptance. While concepts like
irritation and control are well-established, tolerability may offer a valuable bridge between
perceived design quality and emotional outcomes—particularly in task-oriented systems where

small interruptions can carry disproportionate weight.

5.4 Design Implications for Advertising in Self-Scanning Systems

The following design implications are derived from the empirical findings discussed in section
5.1. They translate key user preferences into concrete guidelines for implementation. The
findings from this study highlight the complex balance required to integrate advertising into self-
scanning systems without compromising usability, customer satisfaction, or brand perception.
Participants’ responses—both quantitative and qualitative—offer clear guidelines for how

advertising should (and should not) be implemented in task-oriented retail interfaces.

1. Subtle Formats Are Acceptable—Fullscreens Are Risky
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The static banner format in Variant 1 was consistently viewed as acceptable. It allowed users to
continue scanning without distraction and was often described as “barely noticeable” or “easy to
ignore.” This supports the idea that advertising can coexist with usability when it is spatially and
visually restrained (Li et al., 2002; Back & Morimoto, 2012). In contrast, fullscreen ads
(Variants 3 and 4), particularly those with flashing visuals, were overwhelmingly rejected. These
formats caused frustration, task disruption, and in many cases led to outright avoidance.

Developers should therefore prioritize minimal, integrated ad formats in design.

2. Avoid Forced Exposure at All Costs

Participants strongly disliked being forced to engage with an ad before being allowed to continue
scanning. Timed, unskippable ads—especially in Variant 4—were perceived as controlling,
manipulative, and inappropriate for a retail context. These reactions confirm that forced exposure
triggers psychological reactance (Edwards et al., 2002). To maintain user trust, advertising
should always offer dismissibility and appear only at moments when interaction is optional, such
as before scanning begins or after checkout. In particular, discomfort with the ad format was the
most influential predictor of app avoidance in the regression model, reinforcing that forced

formats risk alienating users on an emotional as well as practical level (Edwards et al., 2002).

3. Contextual Fit and Personalization Drive Acceptance

One of the most encouraging findings was that users are not inherently hostile toward
advertising—as long as it feels relevant. Participants explicitly welcomed ads that matched their
scanned items, shopping habits, or in-store promotions. Personalized or context-aware
advertising was described as “helpful,” “like a tip,” or “part of the service.” This supports the use
of data-driven targeting, including integration with past purchase history, location, or cart
contents (Van Doorn & Hoekstra, 2013; Dias et al., 2021). In short, ads should feel like

recommendations—not interruptions.

4. User Control Is a Critical Design Feature

The ability to dismiss, ignore, or postpone ad content was one of the most valued features in
acceptable formats. When control was removed, irritation and avoidance increased significantly.
Participants emphasized that ads should never block or delay core tasks, and that autonomy is
central to trust. Designers should include clear skip or close buttons, and consider allowing users
to customize ad preferences or frequency (Riedel et al., 2024). Respecting autonomy fosters
tolerance—even toward less-than-perfect ad formats. The analysis showed that low tolerability

and perceived lack of control were both significantly associated with negative outcomes. These
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findings emphasize that even small restrictions on autonomy can trigger rejection of the system

as a whole.

5. Avoid Overuse—Ad Frequency and Timing Matter

Several participants noted that even acceptable ads could become irritating if repeated too often
or shown at inopportune times. This aligns with the concept of advertising wearout (Alwreikat &
Rjoub, 2021). To avoid fatigue, systems should limit the frequency of ad displays, vary the
content shown, and present ads only during natural pauses—not during scanning itself. Systems

should also monitor user drop-off rates and ad engagement data to optimize timing.

6. Advertising Should Not Undermine the Brand

Lastly, many users associated intrusive advertising with a loss of professionalism or system
credibility. Variant 4 was compared to spam pop-ups and poorly designed mobile apps. This
indicates that aggressive ad formats may cause reputational damage to both the app and the retail
brand behind it (Vakulenko et al., 2018). Advertising should be consistent with the tone, style,

and trust expectations of the overall shopping experience.

5.5 Methodological Reflections

Designing advertising for self-scanning systems requires more than just visibility—it demands
sensitivity to task context, user intent, and emotional thresholds. The findings of this study
provide actionable guidance: prioritize subtle, relevant, and dismissible formats; respect the task
flow; and let users feel in control. When these principles are followed, advertising can become a

value-adding component rather than a source of friction.

The methodological design of this study aimed to balance experimental control with contextual
realism. By using a structured prototype walkthrough combined with a post-test questionnaire,
the study simulated key aspects of the self-scanning experience while maintaining consistency
across conditions. This allowed for reliable comparisons between advertising variants and

supported both statistical analysis and user-centered interpretation.

5.5.1 Strengths
A major strength of the study was the inclusion of multiple ad variants—ranging from a baseline
with no advertising to increasingly intrusive formats. This gradient enabled direct comparisons

and helped isolate how intrusiveness affects user experience. The consistent interface across all

87



variants ensured that differences in user response could be attributed to ad design rather than app

layout.

The mixed-methods approach also contributed to the richness of the findings. Quantitative data
provided patterns and general trends, while open-ended responses added nuance and depth.
Many participants used the free-text sections to voice specific preferences, irritations, or

suggestions, enabling a grounded thematic analysis that complemented the survey results.

Presenting all participants with the same fixed sequence of variants ensured standardization and
comparability. This design decision also reflected a realistic progression from minimal to
maximal ad exposure, which may mirror how advertising typically scales in real-world

applications.

5.5.2 Limitations

Despite its strengths, the study has several limitations. The sample consisted of 40 participants,

which is sufficient for exploratory analysis and regression modeling, but limits generalizability.
Participants were also not randomly sampled, and the group skewed younger and more digitally

experienced, potentially underrepresenting other demographic groups.

Another limitation relates to prototype fidelity. While the user interface was modeled on actual
screenshots from Datema’s EasyShop, the ads themselves were static and non-clickable.
Participants could not interact with them as they would in a real system, which limited the ability
to observe behavioral engagement such as ad dismissals or click-throughs. Instead, the study

relied on self-reported perceptions, which may be affected by memory bias or social desirability.

A key limitation of this study is the non-random selection of participants. The sample skewed
toward younger users who are more digitally fluent, which may not fully reflect the broader
population of self-scanning customers in retail environments. For instance, older individuals—
who may have different tolerance thresholds or technology preferences—were underrepresented.
This reduces the external validity of the findings and may limit the generalizability of the results
to real-world user bases. Future research should consider stratified or randomized sampling

techniques to improve representativeness.
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Finally, while the survey included both Likert-scale and open-ended items, it did not incorporate
follow-up interviews or observational methods. This limits the ability to explore motivations or

reactions that fell outside the survey’s predefined dimensions.

5.5.3 Reflections on Analytical Choices

The analytical framework focused on two key outcomes—focus disruption and ad avoidance—
which were modeled using linear regression. This provided clarity in identifying predictors of
negative user responses. However, future studies could benefit from using more complex models
such as structural equation modeling to explore mediating relationships between constructs like

control, tolerability, and irritation.

The thematic analysis followed an inductive approach but was conducted by a single researcher.
This introduces a degree of interpretive bias. The credibility of the analysis could be

strengthened in future work by using multiple coders or inter-rater reliability measures.

Overall, the study design achieved a pragmatic balance between realism and experimental
control. While limited in scope and fidelity, the methodology provided a layered understanding
of how advertising interacts with user experience in mobile self-scanning systems. Future
research can build on this foundation by increasing realism, sampling diversity, and

methodological triangulation.

6. Conclusions

This study investigated how advertising in self-scanning systems affects the user experience,
with particular attention to intrusiveness, irritation, user control, relevance, and behavioral
responses such as engagement and avoidance. By combining a structured prototype walkthrough
with both quantitative and qualitative data collection, the research identified clear patterns in

how different ad formats were perceived and how they influenced user behavior.

The findings demonstrate that the design and placement of advertising content have a significant
impact on the usability and acceptance of self-scanning technology. Subtle formats such as static
banners (Variant 1) were widely accepted and did not interfere with task flow, while highly
intrusive formats such as fullscreen ads with blinking lights (Variant 4) triggered irritation, task

disruption, and in many cases, intentions to avoid using the system altogether.
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The theoretical model developed in the study proved useful in explaining these responses.
Components such as ad intrusiveness, irritation and tolerability, perceived control, and ad
relevance were shown to be interdependent and predictive of user engagement or rejection. In
particular, the concept of tolerability emerged as a dynamic moderator, showing how users’

emotional thresholds vary depending on the ad’s intensity, placement, and relevance.

The regression and correlation analyses confirmed that irritation and focus disruption were
primarily driven by loss of control and perceived intrusiveness, while ad avoidance was most
strongly associated with emotional discomfort and a breakdown in tolerability. The thematic
analysis of open-ended responses deepened these findings, revealing users’ nuanced reasoning,

emotional reactions, and clear preferences for how advertising should be implemented.

From a practical perspective, the study provides design recommendations for ad-supported retail
interfaces, emphasizing that advertising must not interrupt or dominate the user’s task. Instead,
advertising should be integrated subtly, placed predictably, offer value, and always leave the user
in control. When these principles are met, advertising can complement the self-scanning

experience rather than undermine it.

While the study is exploratory and limited in scope, it contributes to a growing body of research
on advertising intrusiveness and user experience in digital retail environments. The model
proposed here may serve as a foundation for further research, as well as a tool for designers

seeking to balance commercial goals with usability and user trust.
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