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Chapter 1: Introduction 

1.1 Background 

Do loud, bright, and dynamic interfaces excite engagement or push users to close the tab 

(Norman, 2004; Nowakowski, 2021)? Since the late 1990s, “emotional design” has leveraged bold 

animation, autoplay media, and saturated colour to capture attention (Leiner et al., 2009; Norman, 

2004; Sapega, 2020). By the 2010s, however, evidence showed that overstimulation can elevate 

cognitive load and erode trust, prompting a shift toward “calm” design even as high-intensity 

patterns persisted in entertainment, e-commerce, and travel (Cyr et al., 2007; Ortiz-Escobar et al., 

2023; Stead et al., 2022; Wörfel et al., 2022). Relatedly, research on deceptive patterns highlights 

how sensory intensity can be used coercively, further undermining trust (Gray et al., 2018; 

Narayanan et al., 2020). 

Crucially, accessibility compliance does not guarantee comfort. The European Accessibility Act and 

WCAG 2.1 AA emphasise perceivability and operability but do not limit sensory intensity; a site 

may conform yet still overwhelm via rapid motion, intrusive autoplay, or harsh contrast (European 

Parliament & Council of the EU, 2019; World Wide Web Consortium, 2018; Motti, 2019; Rodicio, 

2024). This compliance–comfort gap matters because sensory sensitivity reflects measurable 

differences in perception and arousal regulation, not mere preference (Alzahrani et al., 2021; 

Dixon et al., 2016). For autistic and other neurodivergent users, a single uncontrolled stimulus 

(e.g., abrupt autoplay) can trigger avoidance and disrupt decision processes; even non-clinical 

users report lower perceived usability under excessive motion or audio (Lionetti et al., 2019; 

Nowakowski, 2021; Ortiz-Escobar et al., 2023). 

Two frameworks motivate a practical response. The Sensory Hypersensitivity Scale (SHS) provides 

a validated, non-clinical measure across sensory domains (Dixon et al., 2016), while 

Self-Determination Theory (SDT) argues that supporting autonomy and environmental regulation 

fosters well-being and trust (Alberts et al., 2024; Hutmacher & Appel, 2023). Taken together, they 

position perceptual controls as tools of emotional accessibility. Historically, personalisation has 

targeted what content to show rather than how it is perceived; this study tests whether simple, 

discoverable controls-mute, reduced motion, and a darker theme-measurably improve comfort, 

trust, engagement, and commercial outcomes. 

1.2 Research Problem 

The research problem is twofold:  

(1)​ Default high-stimulation interfaces produce avoidable distress and disengagement for a 

sizeable subset of users, especially those high in sensory sensitivity 

(2)​ Even when sites meet formal accessibility requirements, the absence of perceptual controls 

depresses comfort, trust, engagement, and purchase intention.  



 

In practice, a travel site may be fully navigable yet still overwhelm via autoplay media, rapid 

motion, or harsh brightness; without a way to tone these down, perceived autonomy is low (Deci & 

Ryan, 2000), which undermines trust (Cyr et al., 2007; McKnight et al., 2002) and can be 

perceived as manipulative or “dark” design (Mathur et al., 2019; Gray et al., 2018). Current 

frameworks mandate access but not intensity-compliance, which can coexist with overload 

(European Parliament & Council of the EU, 2019; World Wide Web Consortium, 2018; Rodicio, 

2024). 

A pragmatic response is user-adjustable sensory controls (e.g., mute, reduced motion, darker 

theme) to let individuals calibrate presentation without sacrificing stimulation for those who prefer 

it. What remains uncertain-and thus motivates this study-is whether such controls measurably 

improve user evaluations, and which users are most likely to use them. 

1.3 Research Questions and Hypotheses 

Research focus. This study tests whether letting users adjust a website’s sensory settings 

(brightness, motion, sound) changes their evaluations (comfort, trust, engagement, 

purchase intention, word of mouth). It also examines who uses these controls (sensory 

sensitivity, age, gender, neurotype) and whether highly sensitive users rate the default 

high-intensity site lower at baseline. Perceived control was measured once, immediately after the 

toggle screen, and reported descriptively only. Primary outcomes (1–5) are analysed as 

within-person change scores (post-baseline). Each hypothesis is tested independently (no 

combined path mode will be introduced). 

Research questions. 

●​ RQ1: Do post-adjustment ratings improve versus baseline within the same participants?​

 

●​ RQ2: Do individual differences (sensory sensitivity, age, gender, neurotype) predict the 

number of changes selected?​

 

●​ RQ3: Do baseline ratings of the default site differ across sensory-sensitivity tertiles?​

 

Hypotheses. 

●​ H1 (within-subjects improvement): Mean change > 0 for​

 H1a comfort; H1b trust; H1c engagement; H1d purchase intention; H1e word of mouth.​

 Rationale: Autonomy over sensory input should raise comfort and downstream appraisals.​

 

●​ H2 (predictors of number of changes):​

 H2a higher SHS → more changes; H2b older age → more changes; H2c gender groups 

differ; H2d neurotype groups differ.​

 



 

●​ H3 (baseline by sensitivity): Higher-sensitivity users evaluate the default site less 

favourably at baseline (gradient: high < mid < low). 

1.4 Theoretical Framework and Research Design 

1.4.1 Theoretical framework 

Several theoretical lenses inform this research: 

●​ Self-Determination Theory (SDT). Autonomy, competence, and relatedness increase 

motivation and trust; perceptual controls (mute, reduce motion, darker theme) 

operationalise autonomy in web contexts (Deci & Ryan, 2000; Hutmacher & Appel, 2023; 

Alberts et al., 2024).​

 

●​ Sensory marketing / S-O-R. Stimuli shape internal states (arousal, stress, perceived 

control) and responses; effects often follow an inverted-U (Too little stimulation = bored. 

A calibrated, medium level = engaged/comfortable (sweet spot). Too much = 

overwhelmed/irritated.), so calibrated maximal stimulation is optimal (Krishna et al., 

2016; Antunes & Veríssimo, 2024; Wang et al., 2024).​

 

●​ Digital trust and UX. Comfort and credible presentation underpin trust; poorly designed 

or opaque toggles can backfire by lowering perceived control (McKnight et al., 2002; Cyr et 

al., 2007).​

 

●​ Accessibility and ethics. Standards ensure access but not intensity options; emotional 

accessibility argues for user-led regulation of sensory load (W3C, 2018; European 

Parliament & Council of the EU, 2019).​

 

●​ Integration. Sensory personalisation is framed as emotional accessibility: simple, 

intelligible controls align SDT’s autonomy with optimal stimulation to improve experience 

across diverse users. 

1.4.2 Research design 

Design. Quasi-experimental within-subjects pre–post. All participants first used Website A 

(high-intensity default). They then saw a “Customise Your Experience” screen with three binary 

options: Mute background music, Reduce motion, and Darker theme. Any combination (0–3) could 

be applied. Second exposure was either A again (no changes) or one of seven variants B1–B7 

reflecting the chosen combination. Content and layout were held constant; only sensory intensity 

changed.​

 



 

Prototype conditions.​

B1 darker; B2 reduced motion; B3 muted audio; B4 darker+motion; B5 darker+audio; B6 

motion+audio; B7 all three.​

 

Measures. Baseline and post outcomes (comfort, trust, engagement, purchase intention, word of 

mouth). Single-item perceived control was collected immediately after applying toggles 

(descriptive only). SHS (25-item) and demographics at the end.​

 

Flow. Consent → baseline exposure (A) → baseline survey → toggle screen (record CHG_N = 0–3) 

→ perceived-control item → second exposure (A or B1–B7 with on-page confirmation) → post 

survey → SHS + demographics → optional feedback + debrief.​

 

Rationale for self-selection. Allowing participants to choose mirrors real-world autonomy and 

addresses who opts in to adjustments (H2). Within-person change addresses H1; baseline group 

differences across SHS tertiles address H3. 

Chapter 2: Literature Review 

2.1 Theoretical background 

2.1.1 Sensory Sensitivity and Human–Computer Interaction (HCI) 

Definition and scope. Sensory processing sensitivity (SPS) is a stable, non-pathological trait in 

which stimuli are experienced as unusually intense or overwhelming (Aron, 1997). Qualitative 

accounts describe frequent overstimulation and compensatory strategies such as lowering 

brightness or muting sound. Although not synonymous with disability, atypical sensitivity is 

common across neurodivergent conditions, including autism and ADHD (Alzahrani et al., 2021; Bas 

et al., 2021). In digital contexts, high-stimulation interfaces may deter or exhaust such users long 

before classic usability issues arise (Nowakowski, 2021). 

Prevalence and measurement. SPS is estimated at roughly one-fifth to one-third of the 

population; gender differences are small, and age effects are mixed (Aron, 1997; Greven et al., 

2019). The 25-item Sensory Hypersensitivity Scale (SHS) shows good internal reliability and 

enables segmentation without clinical labels, supporting analyses of how interface design affects 

users across sensitivity levels (Dixon et al., 2016). 

Implications for digital design. Sensitivity becomes salient when animated, bright, or noisy 

interfaces provoke discomfort or fatigue (Nowakowski, 2021). Standard accessibility features often 

focus on assistive-technology compatibility rather than sensory comfort. Accounting for SPS 

reframes accessibility as not only operability but also emotional safety (Alzahrani et al., 2021; Bas 

et al., 2021). 



 

2.1.2 Autonomy, self‑determination and personalisation 

Autonomy support in HCI. Self-Determination Theory (SDT) holds that autonomy, competence, 

and relatedness are basic psychological needs; designs that support these needs enhance 

motivation and well-being (Deci & Ryan, 2000). Recent HCI scholarship positions SDT as a basis 

for responsible, needs-supportive technology (Peters & Calvo, 2024; Hutmacher & Appel, 2023). 

On the web, autonomy translates into meaningful control over presentation and interaction-e.g., 

muting sound, reducing motion, or switching colour schemes-so users co-create the experience 

rather than endure it. 

Choice without overload. Adding options can backfire if they are confusing or excessive. 

Limiting controls to a few intelligible, discoverable toggles reduces decision friction while still 

conveying respect for user agency (Hutmacher & Appel, 2023). Per SDT, any momentary effort of 

choosing can be offset by the downstream benefit of a better-fitting experience; this study, 

therefore, captures perceived control immediately after the choice and evaluates outcomes after 

exposure. 

Relatedness and trust signals. Personalisation also communicates care-“we see you; your 

comfort matters”-which can strengthen trust alongside social presence cues (Cyr et al., 2007). In 

an era of AI-generated content, authenticity cues (e.g., human authorship and provenance) may 

be necessary complements to low-stimulation modes to avoid scepticism (Brauner et al., 2023; 

Rae, 2024). 

2.1.3 The evolution of sensory marketing 

Historical roots. Sensory appeals long predate “sensory marketing.” Historical analyses trace a 

shift from disciplining to engaging the senses, as early department stores invited seeing and 

touching merchandise-an enduring “race to embrace the senses” (Howes, 2017). 

Current research and limits. Multisensory campaigns can lift recall, attitudes, and purchase 

intentions (Krishna et al., 2016; Stead et al., 2022). Online, however, experiences are mostly 

visual–aural; haptics, smell, and taste remain hard to simulate (Li et al., 2022; Kaushik & Gokhale, 

2021). This creates an “intangibility gap” for categories where nonvisual senses matter. 

Inverted-U stimulation. The stimulus–organism–response (S-O-R) model predicts that stimuli 

(e.g., brightness, music) shape internal states and behaviours (Wang et al., 2024). Evidence often 

follows an inverted-U: moderate arousal engages; excessive arousal triggers withdrawal 

(Reynolds-McIlnay et al., 2017). For highly sensitive users, the tipping point occurs at a lower 

intensity. Calibration-not accumulation-of cues is therefore essential (Kaushik & Gokhale, 2021). 

User-adjustable controls operationalise this calibration, letting individuals dial brightness, motion, 

or sound to their personal optimum. 

 



 

2.1.4 Related concepts in HCI 

Digital trust and dark patterns. Trust rests not only on function but on how users feel treated 

(McKnight et al., 2002; Cyr et al., 2007). High-intensity, unsolicited stimuli (e.g., autoplay, flashing 

urgency) can feel coercive. Research on deceptive design documents short-term manipulation but 

long-term distrust and avoidance (Gray et al., 2018; Narayanan et al., 2020). Sensory overload 

can thus be understood as a consent problem, not just an aesthetics problem. 

Authenticity and AI. Minimalist interfaces may inadvertently read as templated or AI-made, 

reducing credibility (Brauner et al., 2023; Rae, 2024). Calm modes should be paired with 

humanising content and provenance to sustain trust. 

Inclusive personalisation. Personalisation is increasingly framed as inclusion. Giving 

neurodiverse users control over animation and colour intensity improves comfort and engagement 

(Motti, 2019; Çorlu et al., 2017). Older adults similarly benefit from adjustable layouts and text 

(Hanson & Crayne, 2005). Features designed for the margins (e.g., dark mode, reduce-motion) 

often benefit the mainstream (Lazar et al., 2015; Wood et al., 2024). 

2.2 Sensory sensitivity in digital experience design 

2.2.1 Prevalence and demographics 

A sizeable minority-across genders, ages, and cultures-scores high on SPS, including many 

neurodivergent individuals (Aron, 1997; Greven et al., 2019; Alzahrani et al., 2021; 

Lopez-Herrejon et al., 2018). Because sensitive users often avoid overstimulating sites rather than 

complain, usage data and feedback loops can underrepresent their needs. Treating sensitivity as 

mainstream variability-not niche pathology-aligns design with actual audience diversity. 

2.2.2 Barrier and opportunity 

For sensitive users, autoplay video, rapid animation, and high-contrast visuals can function like 

barriers, prompting immediate bounce. The absence of feedback hides the problem. Conversely, 

simple chill options (dark mode, reduce motion, persistent mute) can unlock participation and are 

widely adopted beyond target groups (Lazar et al., 2015; Wood et al., 2024). 

2.2.3 Commercial digital platforms and sensory load 

Digital marketing often escalates stimulation-music, parallax, countdowns-to win attention. This 

may lift clicks but can degrade long-term trust and retention among sensitive users (Cyr et al., 

2007; Nowakowski, 2021). Given the web’s visual–auditory bias (Kaushik & Gokhale, 2021; Li et 

al., 2022), designers may overcompensate by “maxing out” those channels. User-side controls 

provide a practical safety valve, balancing reach with respect for comfort. 

2.2.4 Emotional safety, trust, and authenticity 



 

Emotional safety-the expectation of no unpleasant sensory surprises-underpins digital trust. 

Overuse of attention-grabbing effects, especially with coercive calls-to-action, erodes that safety 

(McKnight et al., 2002; Cyr et al., 2007). Visible, effective controls signal respect and can bolster 

trust, provided calm modes also retain authenticity cues (Brauner et al., 2023; Rae, 2024). 

2.2.5 Deceptive patterns and sensory coercion 

Deceptive patterns frequently leverage intensity-pulsing icons, confirmshaming, countdowns-to 

compress deliberation (Gray et al., 2018; Mathur et al., 2019; Narayanan et al., 2020; Knyzelis, 

2024). For sensitive users, the combination of cognitive pressure and sensory assault can trigger 

flight rather than informed choice. Ethical UX avoids such tactics and favours user-led controls. 

2.2.6 AI provenance and authenticity 

Because calm UIs can be mistaken for AI-generated or low-effort, transparency about authorship 

and human curation should accompany sensory personalisation (Brauner et al., 2023; Rae, 2024). 

In our study context, several participants voiced precisely this concern, underscoring the need to 

pair “calm” with credibility. 

2.3 Ethical and legal considerations 

2.3.1 Evolution of digital accessibility 

Policy frameworks have progressively codified digital accessibility (U.S. Department of Justice, 

2022; European Parliament & Council of the EU, 2016, 2019; World Wide Web Consortium, 2018; 

European Telecommunications Standards Institute, 2021; W3C Web Accessibility Initiative, n.d.). 

WCAG and related standards emphasise perceivability and operability (e.g., text alternatives, 

contrast, keyboard access) but do not constrain sensory intensity. Consequently, a site can comply 

yet still overwhelm. This compliance comfort gap motivates extending practice toward emotional 

accessibility. 

2.3.2 Emotional accessibility and dark patterns 

Emotional accessibility calls for interfaces that avoid distress, manipulation, and 

overload-protecting users’ “emotional sovereignty” (Sapega, 2020; Rafijevas & Razbadauskaite 

Venske, 2024). Sensory controls operationalise this principle by enabling self-regulation of 

affective impact. Such measures complement existing safety criteria (e.g., flash thresholds in 

WCAG) and point to future guidelines that also address intensity and surprise. 

2.3.3 Cultural and contextual dimensions 

Sensory norms vary by culture and context: exuberant colour and music can read as prestige in 

one market and as garish in another. People also differ in desire for control; some relish 

customisation, others prefer strong defaults (Lazar et al., 2015). A “calm-by-default, 



 

adjustable-by-choice” strategy balances these differences. Neurodiversity research further 

suggests targeted options (e.g., motion types, colour combinations) can mitigate discomfort for 

some groups (Fialkowski & Schofield, 2024; Motti, 2019). 

 

2.4 Integrative framework and research gap 

2.4.1 Synthesising autonomy and sensory marketing 

Sensory marketing optimises stimulation for persuasion, while personalisation/SDT emphasises 

user agency. Integrating these streams reframes personalisation as perceptual as well as 

content-based: give users control of brightness, motion, and sound to meet heterogeneous optima 

(Deci & Ryan, 2000; Hutmacher & Appel, 2023; Kaushik & Gokhale, 2021; Krishna et al., 2016). 

The goal is not a single “best” intensity but a choice that yields net benefits across a diverse 

audience. 

2.4.2 Unanswered questions and rationale 

Three empirical questions follow. First, do simple sensory controls measurably improve outcomes 

(comfort, trust, engagement, purchase, word-of-mouth) within users compared to their baseline 

experience? Second, who uses these controls-do SPS, age, gender, or neurotype predict uptake? 

Third, do highly sensitive users start at a disadvantage under high-stimulation defaults 

(Nowakowski, 2021; Dixon et al., 2016; Greven et al., 2019)? A within-subject design with 

self-selected adjustments directly addresses these gaps. 

2.4.3 Contributions of this framework 

1.​ Choice architecture matters. The effectiveness of autonomy support depends on how 

and when options are offered, not merely on their existence (Hutmacher & Appel, 2023).​

 

2.​ Sensory ease ≠ automatic persuasion. Comfort may not translate into trust or 

purchase without credibility scaffolding (Cyr et al., 2007; Rae, 2024).​

 

3.​ Universal design with targeted benefits. Features born for sensitivity (dark mode, 

reduce-motion) generalise broadly (Lazar et al., 2015; Wood et al., 2024).​

 

4.​ Integrating S-O-R and SDT. Calibrated stimuli (S-O-R) and needs-support (SDT) jointly 

shape outcomes; without competence and relatedness cues, sensory tuning alone may 

underperform (Deci & Ryan, 2000; Wang et al., 2024).​

 



 

These propositions set up the methodology (Chapter 3), results (Chapter 4), and discussion 

(Chapter 5), where this study tests whether user-adjustable sensory controls improve experience 

on average and for whom. 

Chapter 3: Methodology 

3.1 Introduction 

This chapter describes the design, sampling, and analytic procedures used to investigate whether 

user-adjustable sensory controls improve comfort, trust, and engagement on a high-stimulation 

travel website. Consistent with the theoretical framework outlined in Chapters 1 and 2, the study 

employed a quasi-experimental pre–post design in which all participants first experienced a default 

high-intensity site (Version A) and then, after baseline measurements, were offered simple 

perceptual controls to mute background audio, reduce motion effects, and/or switch to a darker 

theme. Participants could apply any combination of these controls or none at all, according to their 

preference. They then explored either the same high-stimulation site again (if no changes were 

selected) or one of seven modified versions (B1–B7) reflecting their chosen adjustments. This 

within-subjects design isolates the effect of presentation intensity while holding content and layout 

constant, allowing examination of perceptual autonomy without confounding content 

personalisation. 

The decision to allow self-selection of adjustments rather than random assignment reflects the 

study’s interest in who chooses to customise their experience. A true randomised controlled trial 

was considered but deemed not feasible or ethical because forcing sensory changes on unwilling 

participants would violate the autonomy focus derived from Self-Determination Theory (SDT). 

Instead, every participant had the opportunity to tailor the site to their liking, which also mirrors 

real-world scenarios where users can often choose preferences. Nevertheless, by measuring the 

same outcomes before and after the adjustments within individuals, the design permits strong 

inferences about within-subject changes (Hypothesis 1). Meanwhile, between-subjects analyses 

(Hypotheses 2 and 3) examine how individual traits such as sensory sensitivity, age, gender, and 

neurotype predict adjustment behaviour and baseline evaluations when given the choice. The 

single-item perceived control measure (taken immediately after the toggle screen) serves as a 

manipulation check; it is reported descriptively in results but, as planned, was not used in 

hypothesis testing or included in the causal models. 

3.2 Participants and Sampling 

3.2.1 Recruitment and inclusion criteria 

Participants were recruited through a combination of convenience and snowball sampling methods. 

Channels included internal university communications at Hasselt University, personal networks 

(friends, classmates), professional networking posts (e.g., on LinkedIn), targeted community 

forums (e.g., Reddit threads related to academic surveys, UX, or neurodiversity), WhatsApp 



 

groups, and the SurveySwap.io platform. SurveySwap operates on a reciprocity model where 

researchers earn responses by completing others’ surveys, rather than providing monetary 

incentives. This approach is common in digital research and can yield relatively diverse samples in 

terms of geographical and background reach (Thornton et al., 2016).  

This study followed snowball sampling guidelines to ensure clarity and inclusivity in the 

recruitment process (Ting et al., 2025), encouraging participants to pass along the survey link 

voluntarily to anyone who might be interested within their radius. No strict quotas were set for 

demographics; instead, this study aimed for at least 100 completed responses to provide adequate 

power for within-subject comparisons (paired statistical tests). Ultimately, 146 individuals provided 

complete usable data (see below). 

Inclusion criteria were implemented to ensure data quality and consistent exposure to the 

experimental stimuli: (a) use of a desktop or laptop computer (no mobile phones or tablets), (b) 

using Google Chrome as the web browser, (c) audio enabled on the device (so that background 

music would be audible), and (d) agreement to maximise the browser window during the site 

experiences. These criteria were necessary because the presence and effect of motion, colour 

rendering, and audio playback can differ markedly across devices and browsers; this study needed 

a uniform technical context so that every participant experienced the site as intended. The 

Qualtrics survey automatically blocked mobile devices and unsupported browsers to enforce 

consistency of the sensory presentation. Participants were informed of the requirements at the 

start of the survey and could opt out or exit if they did not meet them. As a result of these checks, 

out of 270 survey starts, 146 cases passed all inclusion and quality checks and provided complete 

baseline, post, and demographic data. 

This final sample of 146 is relatively large for an academic user study of this nature and was 

achieved through the broad online recruitment approach. The sample was international (responses 

came from multiple countries, given the open online recruitment) and demographically varied, 

though it leaned toward younger adults (reflecting the channels like university and SurveySwap, 

which tend to have many student-aged users). There was a roughly balanced gender distribution 

(with participants identifying as female making up slightly over half), and approximately one-third 

of participants self-identified as neurodivergent (including autism, ADHD, or other forms of 

neurodiversity). In terms of age, participants ranged roughly from their late teens to their late 

50s, with a median in the mid-20s. While not a probability sample, this group provided a useful 

cross-section of individuals likely to use a travel website and encompassed both people who might 

especially benefit from sensory adjustments and those who might not think to use them. 

3.2.2 Demographic and neurotype measures 

Demographic questions at the end of the survey collected age (as a numerical open response, in 

years), gender (with options: female, male, non-binary/other, prefer not to say), country of 

residence, and neurotype identification. Neurotype was self-reported with inclusive, user-centric 

options: Autistic, ADHD, Other neurodivergent condition, Neurotypical, and Prefer not to say, with 



 

the ability to select multiple options if applicable (acknowledging that neurodivergent conditions 

can co-occur). For analysis, a binary variable was created to indicate whether a participant was 

neurodivergent (any selection of autistic, ADHD, or other neurodivergent was coded as 

neurodivergent = 1, versus neurotypical = 0). This approach to measuring neurotype is inclusive 

and avoids imposing a single clinical label when someone might identify with multiple categories 

(e.g., both autistic and ADHD). It recognises that neurodiversity often co-occurs and that identity 

can be nuanced. 

All participants also completed the Sensory Hypersensitivity Scale (SHS) as described in Chapter 2. 

The SHS is a 25-item instrument covering auditory, visual, tactile, vestibular, and proprioceptive 

domains of sensitivity. Each item is a statement (e.g., “I find bright lights overwhelming”) rated on 

a 5-point Likert scale from “Strongly Disagree” (1) to “Strongly Agree” (5). Eight items are 

reverse-worded (indicating insensitivity) and thus were reverse-scored so that higher scores 

consistently indicate greater sensitivity.  

Reverse scoring on a 1 to 5 scale: 

 𝑥
𝑟𝑒𝑣

= 6 − 𝑥

An overall sensitivity score (SHS_TOTAL) was computed for each participant as the average of all 

25 item ratings (after reverse-scoring where appropriate). Higher SHS_TOTAL values indicate 

greater sensitivity to sensory stimuli.  

Total SHS score: 
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For some analyses (Hypothesis 3), participants were divided into tertiles based on SHS_TOTAL: 

roughly the lowest one-third of scores labelled “low sensitivity,” the middle third “medium,” and the 

top third “high sensitivity.” Using tertile groups provides a simple way to compare extremes (high 

vs. low) while still observing any gradient across three levels. This grouping is somewhat arbitrary 

but was guided by the distribution of scores and aligns with common practice in HSP research to 

talk about the highly sensitive versus the rest (Lionetti et al., 2019). This study acknowledges that 

any cutoff is imperfect, but it serves the purpose of testing H3 (which specifically posited 

differences among high, medium, and low sensitivity users). 

​

Tertile cut points (define by empirical quantiles) 
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3.2.3 Data quality and screening 

Data quality procedures followed best practices for online experiments and surveys (Galesic & 

Bosnjak, 2009; DeCamp & Manierre, 2016). The Qualtrics survey flow itself enforced the 

device/browser criteria noted above (it automatically terminated the survey with a polite message 

if someone attempted it on a phone, for example). This study also included instructed-response 

items (attention checks) such as “Please select ‘Strongly Agree’ for this statement” embedded in 

the questionnaires to detect inattentive or random responding. Automatic logic checks in Qualtrics 

flagged any duplicate entries from the same browser (cookies) or IP, and implausibly fast 

completion times suggested the survey was not read carefully. 

Responses failing attention checks, showing straight-lined answers on entire multi-item scales 

(choosing the exact same option for every item, a potential sign of disengagement), or exhibiting 

extremely short page viewing times were excluded from analysis. These criteria were implemented 

to ensure that participants engaged meaningfully with both the website and the survey. Data from 

participants who did not appear to take the task seriously would distort results, especially given 

the subtlety of some expected effects. The final sample of 146 mentioned above is after excluding 

those who failed such checks or quit early. 

It should be noted that the use of SurveySwap might bias the sample toward younger, more 

educated participants (Frandsen et al., 2016). Indeed, many respondents were university students 

or young professionals. This limitation is acknowledged when interpreting the generalisability of 

results. While our sample included a variety of people, it was not a random cross-section of all 

internet users. Additionally, given the recruitment methods, participants may have had some 

interest in UX or marketing (those were the communities tapped in some cases), which could also 

influence responses. This study did not find evidence of extreme skew in the data due to these 

factors, but the context should be kept in mind. 

In terms of missing data, all 146 included participants provided complete baseline and 

post-exposure outcome data by design (this study only kept complete cases for paired 

comparisons). A small number of participants (around 5 out of the initial 151 who had baseline 

data) missed the post-exposure block due to a Qualtrics routing error; those cases were dropped 

from the within-subject analyses but their baseline responses were retained for any analyses not 

requiring the post measures (for example, baseline group comparisons in H3, which ended up with 

n slightly larger around 151). Importantly, comparing participants with complete data vs. those 



 

who missed post data on key baseline variables (comfort, trust, etc.) showed no significant 

differences, suggesting the missingness was random with respect to our main constructs. 

 

3.3 Materials and Instruments 

3.3.1 Experimental websites 

Eight interactive prototype websites were built in Framer, a web-based prototyping tool. All 

versions shared identical layout, text content, navigation structure, and task flow; only sensory 

intensity differed among them. Version A served as the high-stimulation default: it featured 

bright colours (a light theme with vivid accent colours), several motion animations (e.g., parallax 

scrolling effects, slide-in transitions), and background media with audio (a gentle music track that 

autoplayed on the homepage). Versions B1–B7 each applied one or more adjustments 

corresponding to the three toggle options introduced in Chapter 1, specifically: 

1.​ B1: Reduced brightness – a darker theme version of A (e.g., light backgrounds turned to 

dark grey/black, text to light grey/white, meeting WCAG contrast).​

 

2.​ B2: Reduced motion – animations were slowed or removed relative to A (for instance, 

parallax effects disabled, content appearing instantly rather than sliding in).​

 

3.​ B3: Muted audio – background music was turned off by default (no sound plays unless a 

user manually starts a video with sound).​

 

4.​ B4: Reduced brightness + Reduced motion – both of the above adjustments applied.​

 

5.​ B5: Reduced brightness + Muted audio – dark theme plus no background music.​

 

6.​ B6: Reduced motion + Muted audio – animations off/slow plus no music.​

 

7.​ B7: All three adjustments (Reduced brightness + Reduced motion + Muted audio) – 

essentially a “calmest” mode with dark theme, no motion effects, and silent background.​

 

Each participant who made changes was automatically routed to the appropriate B-version based 

on their selections (as described in Procedure). If, for example, someone toggled on “Darker 

mode” and “Mute background music” but left motion unchanged, they would see B5. Someone 

who toggled all three saw B7, etc. Participants who made no changes simply experienced Version A 

again. All versions were hosted and accessible via unique URLs, and Qualtrics logic handled the 

redirection seamlessly. 



 

Design and validation of differences: The colour choices for the default and dark modes were 

checked using tools like SuperColorPalette and Accessible Web’s contrast checker to ensure they 

met WCAG 2.1 AA contrast ratios for text/background (at least 4.5:1 for normal text, etc.). This 

was not a formal WCAG compliance audit (that wasn’t the focus), but this study wanted to ensure 

that the darker theme was legitimately easier on the eyes and still fully legible. The prototypes 

were also manually tested to confirm that navigation, animations, and toggles functioned as 

intended. All interactive elements (links, buttons) were consistent across versions. The key 

difference was simply that in the reduced-motion versions, those elements didn’t animate, and in 

muted versions, they had no sound. 

It’s worth noting that while the prototypes were designed with basic accessibility in mind (e.g., alt 

text on images, keyboard navigability was checked), the study’s primary focus was the incremental 

effect of sensory controls, not achieving full accessibility certification (e.g., compliance with every 

criterion of EN 301 549 or WCAG for all disabilities). Participants were expected to be sighted and 

hearing (given the nature of tasks), so visual/auditory impairments were not specifically accounted 

for in this experiment’s design. However, nothing in the design intentionally excluded those users 

either, aside from needing audio to hear the music (which wouldn’t affect answers if unheard, 

aside from perceived control possibly). 

Overall, the materials provided a controlled way to test the impact of toggles: Version A was 

intentionally a bit too stimulating (for some) to create room for improvement, but not so 

outrageous as to be unusable (this study wanted ecological validity – it looked like a modern travel 

site, not a crazy spam site). The B versions provided plausible “accessible” alternatives. The study 

website content itself was carefully written to be neutral and not bias users toward a particular 

reaction (e.g., it had pleasant travel info, not extremely exciting or extremely boring content, to 

avoid content sentiment overshadowing sensory factors). 

3.3.2 Sensory Hypersensitivity Scale 

The SHS was administered at the end of the survey (after the second exposure and post-test 

questions). As noted above, it comprises 25 items rated on a 5-point scale; eight items are 

reverse-scored so that higher aggregate scores indicate greater sensitivity. The SHS has high 

internal reliability (Cronbach’s α ≈ 0.81 in the original development study; Dixon et al., 2016) and 

serves as a self-report tool for assessing an individual’s sensitivity across multiple sensory 

domains. In our sample, this study will report the observed reliability as well. The SHS allowed us 

to capture individual differences in sensory sensitivity without requiring any clinical diagnoses or 

labels. It provided a continuous variable (and group categorisations as tertiles) to test hypotheses 

about moderation (H2 and H3). Given that sensitivity might vary by modality, it’s noted that the 

SHS total score is a coarse measure; however, it was adequate for our main planned analyses. 

(Future work might look at subscale scores for visual vs. auditory sensitivity, for instance, but that 

was outside this study’s scope.) Participants typically took only a few minutes to fill out the SHS, 

and it was presented simply as “Sensory Preferences Questionnaire” to not prime them about 

being “highly sensitive” or anything of that sort during the main tasks. 



 

3.3.3 Outcome Measures 

Response format and scoring: 

​
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Change score definition used later​
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All outcomes used 5-point Likert-type items (1 = Strongly disagree to 5 = Strongly agree) and 

were scored so that higher values indicate a more favorable evaluation. Unless noted, each 

construct was a two-item composite (mean of its items). Internal consistency for all composites is 

reported in §4.4 (all α ≥ .80 at baseline and post). 

Trust. Two items adapted from McKnight et al. (2002) and Cyr et al. (2007) captured confidence 

in the site’s integrity and competence (e.g., “I feel confident about the information on this 

website”; “This website seems trustworthy”). Items were averaged to form the Trust score. 

Comfort. Two items captured sensory comfort and ease (e.g., “Using this website is comfortable 

for me”; “The sensory aspects-brightness, motion, sound-feel right for me”). Items were averaged 

to index perceived sensory comfort during use. 

Engagement. Two items reflected attentional absorption and interest (e.g., “I was absorbed in 

browsing this site”; “This website held my interest”). Wording followed common HCI/marketing 

practice for concise engagement assessment (e.g., Kaushik & Gokhale, 2021), adapted for 

brevity. 

Purchase intention. Two scenario-based items assessed the likelihood of transacting on the site 

(e.g., “I would be likely to book something on this site”; “I would consider buying a travel product 

here”). Items were averaged to form Purchase Intention. 



 

Word-of-mouth (WOM) intention. Two items assessed advocacy (e.g., “I would recommend 

this website to others”; “I think others would benefit from this site”). Items were averaged to form 

WOM intention. 

Overall impression. A global item captured the overall evaluation (baseline A_IMP, post 

B_IMP). 

Perceived control (CTRL). Immediately after the toggle screen and before the second site visit, 

participants rated: “Right now, I feel I have control over how this website looks and behaves.” 

CTRL was reported descriptively as an autonomy manipulation check; thus, it was not included in 

hypothesis tests. 

Administration details. Within each block, multi-item scales were shown with a randomized 

order to reduce order effects. Overall impression appeared first in each block to capture a global 

evaluation before specific judgments. Composite scores were computed as the item mean at each 

time point; change scores used in Chapter 4 were calculated as post minus baseline for the same 

participant. Full item wording appears in Appendix A; reliability statistics are reported in §4.4 

(e.g., Trust α ≈ 0.91/0.93; Purchase Intention α ≈ 0.95/0.94). 

Scale composition and reliability details appear in Appendix C, Table C0.2. Computation of change 

scores (D_X = B − A) and all SPSS COMPUTE statements are documented in Table C0.3. 

3.3.4 Tools and Software 

The following employed several tools and software packages in designing and executing the study: 

●​ Prototyping: Framer (free tier) was used to build and host the interactive websites. 

Framer allowed for quick development of different versions and provided the ability to 

incorporate toggles and animations without extensive coding. The prototypes were 

essentially web pages accessible via unique URLs, which this study integrated with 

Qualtrics.​

 

●​ Survey platform: Qualtrics was used to host the survey and to embed or redirect 

participants to the site exposures at the appropriate times. Qualtrics’ flow logic managed 

the random assignment to prototypes (based on toggle choices) and recorded responses. 

It also implemented the inclusion criteria checks.​

 

●​ Data analysis: IBM SPSS Statistics (Version 29) was the primary software for quantitative 

analyses, as the main analyses were straightforward GLMs and t-tests. This study also 

made use of SPSS’s general linear model procedure and non-parametric tests as needed. 

Data from Qualtrics was cleaned and processed in SPSS, and graphs were created using 

either SPSS or Excel for visualization.​

 



 

●​ Reference management: Zotero was used to manage references and ensure adherence 

to APA 7th edition format throughout the writing process. All literature cited in this thesis 

was stored and organized in Zotero, which helped insert citations and generate the 

reference list.​

 

Other general productivity tools included Excel (for quick data checks) and basic web tools for 

color contrast, etc. The combination of these tools ensured that the study ran smoothly 

(Qualtrics/Framer for data collection) and that the analysis was robust (SPSS for statistics). No 

custom software was needed beyond what is mentioned, and all analysis steps were documented 

(e.g., SPSS outputs archived, see Appendix C for key outputs and figures supporting the results). 

3.4 Procedure 

3.4.1 Pre‑visit notice and checklist 

After clicking the survey link, participants first saw an introductory page describing the study in 

general terms. It was framed as “a survey about a travel website experience” without initially 

revealing the focus on sensory toggles (to avoid priming expectations). On this page, participants 

had to confirm the technical requirements: that they were on a desktop/laptop, using Chrome with 

sound on, and that they would maximize their browser window. They indicated this by checking a 

box (e.g., “✔ I confirm that I am using Chrome on a computer with sound, and will maximize my 

window”). This acted as both consent to those conditions and a subtle reminder to follow them. 

Only after checking this could they proceed to the next page. This checklist approach was intended 

to maximize compliance with inclusion criteria in practice (since someone could, in theory, use 

Chrome on a laptop but not have their sound on until reminded). 

After confirming the technical setup, participants proceeded to the actual start of the study. There 

was also a brief set of instructions telling them that they would visit a website and then answer 

some questions about it, and to imagine they were casually exploring a travel site for information. 

No mention was made of sensory sensitivity or toggles at this stage. 

3.4.2 Initial exposure to Version A 

Participants were then automatically directed to Version A, the high-stimulation version of the 

travel website, via an embedded iframe or a new browser tab (depending on what worked best for 

their setup; Qualtrics can do either-our implementation favored opening the site in a new tab to 

allow full-screen viewing, then instructing them to return to Qualtrics when done). They were free 

to explore the multi-page site at their own pace. The site included several pages (e.g., a 

homepage with an embedded scenic video and music, destination subpages with images and text, 

etc.), and participants could click around as they wished. There was no forced task (like “find 

information X”) and no enforced time limit; this was to simulate a naturalistic browsing session 

where a user might just be skimming a travel site out of interest. Most participants spent a few 

minutes on this. A timer in Qualtrics was running to capture how long they spent on the site before 



 

coming back, primarily to identify any extremely short exposures (which might indicate they didn’t 

really look at it). 

This initial exposure established a common baseline for everyone: they all saw the “intense” 

version first, which this study intentionally kept constant. (This study acknowledges that always 

showing the intense version first could introduce order effects like habituation or contrast, but this 

was inherent in our design for H1; future work could counterbalance order, see Chapter 5 

discussion.) 

3.4.3 Baseline measurement 

After participants finished browsing Version A, they returned to the survey (either by clicking a 

prominent “Next” button that was positioned in Qualtrics below the embedded site, or by manually 

going back to the Qualtrics tab if they opened the site separately – in either case, Qualtrics 

advanced once the site was closed or ‘Next’ clicked). They then completed the baseline 

questionnaire about their experience on Website A. First, they gave an overall impression rating 

of the site (A_IMP). Next, they answered a series of Likert-scale questions for comfort, 

engagement, trust, purchase intention, and word-of-mouth intent, all explicitly referring to “the 

website you just used.” Each construct’s items were grouped together on a page, but the order of 

constructs was randomised to avoid any systematic bias (for each participant, the block order 

might vary). At this baseline stage, participants were essentially giving their first-impression 

evaluations without having had any control over the site’s default starting sensory settings. 

3.4.4 Personalisation Toggle Selection 

After completing the baseline questions, participants were introduced to customisation adjustment 

buttons to select from via the survey screen. This page explained that they could now adjust the 

website’s settings to their liking before continuing. It described the three available sensory toggles 

in plain language: 

●​ Mute background music: “Turn off the background music if you don’t want to hear audio.”​

 

●​ Reduce motion effects: “Slow down or remove animations if you prefer a more static 

experience.”​

 

●​ Darker mode: “Switch to a darker color scheme if you find the current one too bright.”​

 

Each option had a toggle button next to it, which by default was set to “No change” (meaning keep 

it as it was in Version A). If clicked, it would switch to “Adjust.” Participants could leave each as-is 

or change any combination. This design ensured that doing nothing would result in no changes (so 

nobody was forced to change anything, preserving user autonomy fully). 



 

Participants made their selections and then were led to their routed website variant after 

submission. The survey recorded exactly which of the three options were adjusted and computed 

CHG_N, the number of changes (0, 1, 2, or 3) for each participant. Qualtrics logic then branched 

to the appropriate follow-up. A brief loading message appeared as this study redirected them to 

the appropriate version of the site for their second exposure. 

It’s worth noting that this stage was presented neutrally, as a standard part of the site experience 

(this study framed it like “Customize your browsing”). This study did not explicitly tell them “this is 

the experiment’s key manipulation,” of course. This study wanted them to treat it as they would if 

a website provided optional settings (like YouTube offering a theatre mode or dark mode toggle). 

The interface was designed to be straightforward so they could understand each option without 

needing further instruction. This study avoided using the word “accessibility” in the 

participant-facing text to prevent any bias or social desirability effect (some might think it’s only 

for people with disabilities if phrased that way, or might use it out of a sense of doing the right 

thing rather than personal comfort). 

3.4.5 Perceived control 

Immediately after applying the toggles (literally on the next Qualtrics screen, which appeared 

while the site was loading), participants rated their perceived control over the website’s 

appearance and behavior at that moment. This item (“Right now, I feel I have control over how 

this website looks and behaves”) was answered on a 1–5 agreement scale. The purpose, as 

mentioned, was to see if using the toggles made people feel more empowered (this study 

expected that those who toggled something might report a higher sense of control than those who 

left all as “no change”). Regardless, this was purely a manipulation check and an insight into user 

psychology, not tied to hypothesis tests. 

Participants have not yet been given any results of their toggles (aside from the actual effect when 

they saw the site). This study measured perceived control at this juncture, before they navigate 

the adjusted site, to capture the immediate psychological effect of making a choice (distinct from 

whatever effect the adjusted site might have). This separation helps interpret results in cases, for 

example, giving choices paradoxically decreases perceived control due to decision effort (a 

possibility this study considered from SDT theory). 

3.4.6 Second exposure 

Participants were automatically routed to the version of the site corresponding to their selections 

(as described in Materials). Those making no changes effectively repeated Version A; those who 

made one or more changes saw the appropriate Version B1–B7. They were again free to browse as 

long as they wanted, with the same site content but now presented differently. On each B-version, 

this study included subtle indicators confirming the active settings. For example, if the background 

music was muted, a small mute icon on the page header was shown (or text “Audio: Off” in a 

corner), and if dark mode was on, obviously the colors changed (plus a text toggle showing “Dark 



 

Mode: On”), etc. This was to ensure participants noticed that their choices took effect (without 

them having to hunt or assume). A few participants might not have immediately realized 

something (especially if they toggled only audio and happened to move to a page without music 

anyway) – thus the indicators. 

After they finished exploring the site with their applied settings, they returned to Qualtrics (via the 

Next button on that page or by switching back to the survey tab). To confirm the integrity of the 

manipulation, the survey asked a verification question: “Which of the following adjustments were 

active during your second visit to the site? (Check all that apply: Adjust Brightness, Reduced 

motion, Muted audio, None of the above).” This acted as an attention check and data validation – 

essentially ensuring that participants were aware of what version they saw (and indirectly 

confirming no technical routing error occurred). All participants answered in line with their toggles 

(those who toggled none usually checked “None of the above,” those who toggled specific ones 

checked those), so this study was confident that the intended experiences were delivered. 

Pass–fail counts for the manipulation verification (user-check vs recorded toggles) appear in 

Appendix C, Table C13.1. 

3.4.7 Post‑exposure outcomes, SHS, and demographics 

After the second browsing session, participants completed the post-exposure survey, which 

mirrored the baseline survey. They first rated their overall impression of the site they just used 

(B_IMP). Then they answered the same sets of items for comfort, engagement, trust, purchase 

intention, and word-of-mouth, this time explicitly referencing “the site you just used after applying 

your preferences” (wording was adjusted to make it clear these were about the second 

experience). Because this study asked the same questions twice (baseline and post), it could later 

compute within-person change scores (post minus pre) for each measure. 

Following the outcomes, participants proceeded to the SHS questionnaire (25 items as 

described). This was placed here to avoid any bias it might introduce if done earlier (e.g., if 

someone answered 25 questions about being sensitive to lights and noise before using the site, 

they might realize the study is about that and behave differently). By putting it at the end, this 

study ensured it didn’t prime their experience of the site or their ratings. 

After the SHS, standard demographic questions were asked in detail in 3.2.2 (age, gender, 

country, neurotype). Placing demographics last is a common practice to avoid stereotype priming 

effects, and because these questions can sometimes feel intrusive or boring, it is best to put them 

after the main tasks. 

An open text box was used to invite any feedback participants had about the website or the 

study. This was optional, but many provided comments (as discussed in the results, these 

comments provided valuable qualitative insights into their experience and perceptions, explaining 

some of the quantitative patterns). 



 

Finally, there was a separate link to enter an email for the prize draw (a small incentive offered, 

such as a chance to win a gift card). The link opened a new form unconnected to their survey 

responses, ensuring response anonymity was maintained. Participants were debriefed on the final 

page, which explained the study’s true purpose (examining the effects of sensory customization on 

UX outcomes), and they were thanked for their participation. This study also provided contact 

information for the researchers and a note that if they felt any discomfort during the study (e.g., 

from animations or something), they could contact us or take a break (though no one reported 

serious issues). 

Throughout, participants could withdraw at any time by closing the browser; partial data from 

withdrawn participants were not analysed (only complete cases as noted). The debrief also assured 

them that no deception was used (aside from not telling upfront that sensory settings were the 

focus, which this study considered mild concealment rather than active deception and is standard 

to avoid demand characteristics). 

3.4.8 Design notes 

The study typically took participants around 10–20 minutes to complete in total, depending on 

how long they browsed the site. This relatively short duration was intentional to minimize fatigue. 

No explicit deception was employed; however, as noted, this study did not mention sensory 

sensitivity or the true focus in recruitment or initial instructions to avoid priming effects. The 

customization screen was framed as a normal preference step on a travel site rather than an 

“experimental treatment,” again to minimize demand characteristics. 

This study took measures to make the experience feel realistic and respectful: the site content was 

professionally presented with original or licensed images to avoid the perception of a low-effort or 

“scammy” site (though, as shown in the results, some still felt it looked somewhat generic or 

AI-like). Nonetheless, some participants did comment on its template-like appearance; this 

feedback is addressed in Chapter 5. 

Open-ended feedback fields allowed participants to express any concerns or guesses about the 

study’s purpose. Notably, no participant indicated suspicion that the study was specifically about 

sensory overload or their sensitivity; most comments were about the site itself (likes/dislikes) or 

general study design compliments. This suggests that our cover story and procedure succeeded in 

not overtly revealing our hypotheses, meaning demand bias was likely low. 

In summary, the procedure ensured that each participant: (1) experienced a high-stimulation 

website, (2) provided baseline reactions, (3) had the chance to tailor the site’s sensory settings, 

(4) experienced the adjusted site (or the same site again if they chose nothing), and (5) provided 

post-adjustment reactions, along with trait and demographic data. The flow was carefully managed 

so that comparisons could be made within-person (pre vs post) and between-person (differences 

by those who did vs didn’t change, and by trait sensitivity, etc.). The following section outlines how 

this study planned to analyse these data to test our hypotheses. 



 

3.5 Data analysis plan 

All data were analyzed using IBM SPSS (v29). This study used two-tailed tests for all hypotheses, 

with α = .05 as the threshold for statistical significance (unless otherwise noted for specific 

post-hoc adjustments). Effect sizes are reported to aid interpretation (e.g., Cohen’s d for t-tests 

and partial η² for ANOVA/GLM results).  

Assumptions and robustness checks are anchored to Appendix C as follows:  

C0.2–C0.3 (scale recipe and compute audit), C1–Figure C1 (normality for change scores), C2 

(Levene and Welch for H3), C3–Figure C3 (GLM diagnostics and VIFs for H2), C4 (Poisson 

robustness), C5–Figure C5 (outliers and influence), C6 (reliability), C7 (descriptives and stability), 

C8–Figure C8 (H1 paired tests and effects), C9 (H2 summary table), C10–Figure C10 (H3 ANOVA 

and post-hocs), C11 (non-parametric corroboration), C12 (sensitivity analyses), C13 (data quality 

and timing). 

Assumptions and diagnostics cross-walk  

Assumption and robustness checks are documented in Appendix C as follows: normality of 

within-subject change scores for H1 (Table C1) with Q–Q plots (Figure C1); homogeneity tests and 

Welch adjustments for H3 (Table C2); GLM residual diagnostics and variance inflation factors for 

H2 (Table C3); Poisson robustness for the CHG_N outcome (Table C4); and outlier screening via 

studentized residuals for all models (Table C5). These appendix anchors are cited in the relevant 

Results subsections. 

Below is an overview of how each hypothesis was tested 

3.5.1 Samples for each hypothesis 

All hypothesis tests are two-tailed with alpha = .05. Effect sizes and 95 percent confidence 

intervals are reported to aid interpretation. 

H1 Within-subject improvement 

For each outcome, this study defined the individual change score as 
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The primary test for H1 is a paired samples t test, implemented as a one sample test on 

 with degrees of freedom df=n−1.​𝑑
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 The 95 percent confidence interval for the mean change is:​
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To communicate magnitude, this study reports Cohen’s d for paired designs​
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and the Hedges small sample correction​
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The corresponding effect size is   𝑟 = 𝑍
𝑛

Interpretation is straightforward. A positive  with its confidence interval entirely above zero 𝑑

supports H1 for that outcome. A near-zero or negative  value indicates no improvement or a 𝑑

small deterioration, and small  values signal limited practical change. |𝑑
𝑧
|

Appendix C: C1 (Shapiro–Wilk), Figure C1 (Q–Q), C8 (paired t), Figure C8 (mean Δ with 95% CI), 

C11.1 (Wilcoxon corroboration), C12.1 (fastest 5 percent trimmed).”  

H2 Predictors of number of changes 



 

The behavioral outcome for H2 is the count of adjustments a participant made, CHG_   𝑁
𝑖

∈

{0,1,2,3}. The primary specification is a general linear model that treats CHG_N as approximately 

continuous over this short range: 
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Gender is coded with Female as the reference category. Neurodiv is 1 for any self reported 

neurodivergence and 0 for neurotypical. Model fit is summarized by:​

  𝑅2 = 1 −
𝑠𝑠

𝑟𝑒𝑠

𝑆𝑆
𝑡𝑜𝑡

 and the corresponding local effect size:​
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Predictor specific tests are reported as omnibus F tests within the GLM. To monitor redundancy 

among predictors, this study reports variance inflation factors​
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 where ​ is from regressing the predictor  on the remaining predictors. 𝑅
𝑙
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Because CHG_N is a count, a Poisson robustness check is also estimated: 
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Support for H2 would be indicated by a significant positive coefficient for SHS_TOTAL (more 

sensitive equals more changes) and by significant terms for age, gender, or neurotype where 

hypothesized. Non significant predictors and low  values indicate that adjustment behavior is 𝑅2

largely idiosyncratic in this setting. 

Appendix C: C3.1 (GLM), C3.2 (VIFs), Figure C3 (residuals), C4 (Poisson), C5 (influence). 

H3 Baseline differences by sensitivity 

For H3, participants are grouped into Low, Medium, and High sensitivity by tertiles of SHS_TOTAL. 

Baseline outcomes are compared across these three groups using one way ANOVA. With group 

means ​ , group sizes , total sample , and grand mean , the sums of squares are 𝑌
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Effect sizes for group differences are reported as​
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Where the assumption of equal variances is doubtful, Welch ANOVA is used with software provided 

Satterthwaite degrees of freedom, followed by Games Howell post hoc comparisons. If 

distributional concerns arise, a Kruskal Wallis check is added with 
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and the associated effect size​
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H3 is supported when baseline means differ across sensitivity groups in the hypothesized direction, 

for example High less than Low on comfort at baseline, with meaningful  or  values and η
𝑝
2 ω2

confidence intervals that exclude trivially small effects. 

Appendix C: C2.1 (Levene), C2.2 (Welch + Games-Howell where needed), C10.1 (ANOVA), C10.2 

(post hoc), Figure C10 (means with 95% CI), C11.2 (Kruskal–Wallis corroboration). 

 

3.5.2 Assumptions, outliers, and robustness checks 

This study carried out various assumption checks to ensure the validity of our tests: 

●​ Normality: For the within-subject change scores and residuals in the GLM/ANOVAs, this 

study used Shapiro–Wilk tests and Q–Q plots to assess normality. Given our sample size 

(~146), slight deviations from normality are not too problematic, but this study was on the 

lookout for major skewness or kurtosis that could affect t-test/ANOVA validity. In the event 

of non-normal distributions for change scores (especially if outcomes like trust or purchase 



 

intentions had ceiling/floor effects), this study planned to report complementary Wilcoxon 

signed-rank test results for H1 as mentioned, and Kruskal–Wallis for H3. This study also 

considered using bootstrap confidence intervals for means if needed. (see C1, Figure C1)​

 

●​ Homogeneity of variances: For ANOVAs in H3, this study checked Levene’s test. If p < 

.05 in Levene’s test, this study reported Welch’s ANOVA results instead, which do not 

assume equal variances. For the GLM (H2), this study inspected residual plots to ensure 

roughly equal variance of residuals across predictor values. If any one predictor with 

multiple levels (gender) had heteroscedasticity, a robust regression or non-parametric test 

(like a Kruskal–Wallis on CHG_N by gender) could supplement, but in practice, this study 

expected CHG_N variances to be similar across groups. (see C2) 

 

●​ Linearity: For the continuous predictors (SHS and age) in the GLM for H2, this study 

assumed a linear relationship with CHG_N. This study plotted CHG_N vs SHS and vs age to 

see if perhaps it was non-linear. Given the limited range of CHG_N, a linear fit is probably 

fine. If there were concerns, categorizing age or using a quadratic term was an option (not 

ultimately needed)(see Figure C3)​

 

●​ Multicollinearity: This study computed variance inflation factors (VIF) for the regression 

model in H2. All predictors being fairly distinct constructs (and since this study 

effect-coded gender, etc.), this study anticipated VIFs < 2, indicating low multicollinearity. 

If this study had found any issues (eg, age correlating with SHS strongly), it might have 

separated those analyses or used sequential models. (see C3.2)​

 

●​ Outliers: This study identified potential outliers via studentized residuals for the GLM and 

ANOVAs. Any case with a studentized residual magnitude > 3 might be considered an 

outlier. This study checked if results changed meaningfully when excluding any extreme 

cases. In practice, removing one or two outliers (if found) and re-running analyses was 

planned as a robustness check. This study reports whether including/excluding them 

changed conclusions (it did not in our actual analysis; differences were negligible).(see C5, 

Figure C5)​

 

●​ Fast completion times: As mentioned, this study already removed those who blew 

through the study implausibly fast (e.g., someone finishing in under 4 minutes clearly 

didn’t read much). As an extra check, this study did a sensitivity analysis excluding the top 

5% fastest completers to see if effect patterns remained.(see C12.1)​

 

Additionally, this study planned a more advanced robustness check: an ANCOVA for H1 if 

needed, where this study includes baseline scores as a covariate and compares groups by whether 



 

they used adjustments or not, to see if improvements held, controlling for baseline differences. ​

(see C12.2) 

However, since this study did a within-subject analysis, this was not necessary for H1. However, it 

could be for exploring the H1 results by subgroups (like did people who changed three things have 

bigger improvements than those who changed 1?) – This study could do an ANCOVA with number 

of changes as a factor and baseline as covariate to check interaction, etc.  

In summary, this study approached data analysis with rigor, where parametric tests for planned 

hypotheses were supplemented by non-parametric tests where suitable, and thorough checks were 

performed for any violations that might affect interpretation. All significance tests were two-tailed, 

given that even though our hypotheses were directional, this study wanted to be conservative (and 

indeed, if effects went opposite, this study wanted to capture that). 

3.5.3 Missing data 

As noted, an early routing error in Qualtrics caused some participants to miss the post-exposure 

questions (about 5 out of 151 baseline completers). These cases contributed data to analyses of 

baseline (and thus to parts of H2 and H3 if they had baseline & traits) but not to H1 or any paired 

comparisons. For each outcome, this study reports the sample size at baseline and post (they are 

mostly 151 baseline vs 146 post for each measure). This study examined whether participants 

with complete vs. incomplete data differed on key baseline variables (comfort, trust, etc., and 

SHS). There were no significant differences (all p > .1), suggesting that the missingness was 

essentially random with respect to our constructs of interest (likely technical, not because those 

people had a particular experience). Therefore, this study treated the missing data as ignorable 

and proceeded with listwise deletion for paired analyses (using n = 146 complete cases). 

No other missing data occurred on individual items because Qualtrics was set to force responses 

for all key items (or provide a “prefer not to say” where appropriate), which this study treats as a 

valid category for gender but didn’t include in the analysis. Thus, the data were quite complete. 

With the methodology and analysis plan established, this study proceeded to conduct the study 

and analyze the results. The findings are presented in the next chapter, including descriptive 

statistics, hypothesis test outcomes, and additional exploratory analyses to illuminate the effects 

of sensory personalisation. 

Exclusion reasons and counts are summarized in Appendix C, Table C13.1.​

​

3.5.4 Design Sensitivity and Bias Mitigations 

All participants experienced A then B, and adoption of adjustments was self-selected. Fixed order 

may induce contrast/habituation; self-selection limits causal attribution. We therefore interpret 

within-person changes conservatively and report standardized effect sizes with CIs alongside 

p-values. (See Appendix C for full diagnostic tables.) 



 

3.5.5 Effect-Size Reporting Plan 

For H1 (paired comparisons), we report Cohen’s d for paired designs (Hedges’ correction where 

available) with 95% CIs. For H2/H3, we report partial η² (predictors) and η²/ω² (one-way). Model 

R² and Cohen’s f² are provided where applicable. Effect sizes are interpreted with conventional 

benchmarks and practical meaning.  

3.6 Expectancy and bias controls 

Several measures were implemented to minimise expectancy effects and biases that could 

threaten the internal validity of the study: 

●​ Hypothesis masking: Recruitment materials and instructions deliberately did not mention 

sensory sensitivity, neurodiversity, or the specific focus on toggling sensory settings, in 

order to avoid priming participants or creating demand characteristics. The customisation 

screen was presented as if it were a normal preference feature of the website, rather than 

highlighting it as an “intervention.” This way, participants would ideally behave naturally, 

without trying to conform to what they thought this study was testing.​

 

●​ Free exploration vs. task performance: Participants could browse freely without timed 

tasks or pressure to achieve something specific. This was intended to reduce any 

performance anxiety or bias. If this study had given them a task (“find a hotel deal”), 

some might rush or feel competitive, which could overshadow their sensory experience. By 

keeping it casual, this study hoped their feedback would be more about genuine 

comfort/engagement rather than task success.​

 

●​ Realistic site content: The website was populated with reasonably high-quality content 

and design (e.g., real destination info, attractive images) to avoid users dismissing it as a 

fake or trivial site. Our intention was to have them react to the sensory aspects in a 

context that felt plausible. Nonetheless, some did perceive it as somewhat template-like, 

which this study addresses in the discussion as a limitation. Importantly, this study 

avoided any extremely polarizing content that could skew results (no very exciting or very 

boring information, kept it moderate).​

 

●​ Post-experiment inquiry: Through the open-ended feedback at the end, this study 

effectively conducted a funneled debriefing by giving participants space to write anything 

unusual they noted or any guesses about the purpose. No participant explicitly guessed 

our hypotheses (e.g., “I think you wanted to see if sensitive people do X”). This suggests 

expectancy bias was low. If many had guessed, say, “This is about people’s sensitivity,” 

we’d be concerned they might have altered their answers to fit what they think this study 

wants.​

 



 

●​ Attention checks and participant engagement: By including the attention check 

questions and interactive toggling, this study aimed to keep participants engaged and to 

screen out those who weren’t paying attention. Engaged participants are less likely to 

produce random or biased responses. The fact that this study removed some inattentive 

cases contributes to the credibility of the data from those remaining.​

 

●​ No feedback on performance: This study didn’t give participants any feedback or 

indications of how they were doing because there was really no right or wrong in this 

scenario. This avoids any social desirability or “please the experimenter” effect beyond the 

inherent design.​

 

●​ Anonymity and confidentiality: Participants knew their responses were anonymous 

(especially since prize draw emails were collected separately). This likely made them more 

comfortable giving honest feedback about discomfort or trust, etc., without fear of 

judgment. If someone found the site annoying, they could say so freely. This reduces bias 

like the Hawthorne effect, as they weren’t interacting with an experimenter in person at 

all.​

 

Taken together, these controls mean that the results can be interpreted with reasonable confidence 

that they reflect genuine participant experiences rather than artifacts of the experimental 

procedure or participant guessing. In the results, this study will note if any unexpected pattern 

might indicate bias (for example, if everyone rated everything high, perhaps due to politeness This 

study actually sees mixed and nuanced responses, which is a good sign. 

3.7 Ethical considerations 

The study adhered to Hasselt University’s ethical guidelines and GDPR requirements throughout. 

Participants provided informed consent electronically at the start of the survey (the first page after 

the info had a consent checkbox). All data were collected anonymously; This study did not ask for 

names or any identifying information in the survey itself. Those who entered the prize draw did so 

via a separate form, which was not linked to their survey responses, ensuring that survey data 

remained non-identifiable. The prize draw data was only used to contact winners and then deleted. 

Participants were informed that they could withdraw at any time by simply closing the browser 

window; if they did so, their partial data would not be used. In practice, a few did leave early (This 

study saw some drop-offs during the site loading, perhaps), and as stated, those cases were not 

included in the analysis. 

After completing the survey, a debrief page explained the study’s purpose more transparently: 

This study disclosed that the research was examining whether giving users some control over 

sensory elements of a website would affect their comfort, trust, etc. This study explained the 

rationale (that current web design might overwhelm some users, and we’re testing a potential 



 

solution). This study provided contact details for the research supervisor and ethics committee in 

case of questions or concerns. This study also reminded them that their data was anonymous, and 

they were thanked for their participation. 

Throughout the study design, this study incorporated inclusive language and respectful 

phrasing. For instance, this study used the term “neurodivergent” rather than deficit-focused 

language when asking about neurotype, and made that question optional. This study framed the 

preference toggles as something anyone might use for comfort, rather than implying it’s only for 

the “hypersensitive” (to avoid stigmatizing that trait or making those individuals feel singled out). 

This study also took care that the sensory adjustments themselves would not cause harm or 

discomfort. For example, this study did not include any rapid flashing content at all (which could 

trigger seizures in photosensitive individuals); even Version A was intense but not in violation of 

known safety thresholds (no strobe effects, etc.). The presence of a mute toggle meant 

participants had agency to turn off the music if it bothered them; likewise for animations and 

brightness. In essence, participants could choose not to adjust settings if they found the baseline 

tolerable, or adjust them if needed, which respects their well-being. This study did not force 

anyone to endure something extremely uncomfortable (and if the baseline was too much for a 

participant, presumably they would use the toggles, which is part of the design). 

These measures align with ethical principles of respect, beneficence, and justice in research. 

Respect was shown by acknowledging diverse needs (the toggles themselves are a form of respect 

for participant comfort, and allowing withdrawal without penalty). Beneficence was addressed by 

minimizing potential harm (the site wasn’t harmful, and the study was relatively short and 

low-risk, with accommodations as described). Justice in terms of not excluding any group unfairly: 

aside from needing a computer and Chrome, this study didn’t exclude on any other grounds; and 

in interpretation, this study aims to highlight benefits that could help those often marginalized (like 

neurodivergent users) while also benefiting all. 

In summary, the study was designed and conducted with careful attention to participants’ rights 

and comfort. Ethics approval was obtained prior to recruitment. No adverse events or complaints 

were reported during the study. With ethical and methodological foundations laid out, this study 

now proceeds to the results in the next chapter, which detail what this study found when 

participants engaged with sensory personalisation on the travel website. 

Chapter 4: Results 

4.1 Overview 

This chapter presents the analytical results of the quasi-experimental study described in Chapter 

3. We begin with data screening and coding checks, proceed to reliability and descriptive statistics, 

and then test each hypothesis using the planned inferential procedures. Quantitative results are 



 

complemented by thematic insights from open-ended comments, which illuminate why several 

quantitative effects were small or absent. 

All questionnaire items were placed on common 1–5 Likert scales so that higher values 

consistently indicate more positive evaluations (e.g., for comfort, 5 = “very comfortable”). 

Two-item constructs (comfort, engagement, trust, purchase intention, word of mouth) were 

computed as composite means; single-item variables (overall impression, perceived control) 

were analyzed as observed. Internal consistency was assessed via Cronbach’s alpha. For 

within-subject effects, this study reports Cohen’s d for paired designs (d_paired) with 95% 

CIs; for ANOVA/GLM, we report partial η² (and note model R² / f² where relevant). 

The analytic sample for within-subject tests comprises n = 146 participants with complete 

baseline and post measures. Each participant experienced the high-stimulation website (Version 

A), completed baseline ratings, optionally adjusted sensory settings, then experienced a modified 

site (Version B) and completed post-adjustment ratings. Below, we detail how these experiences 

translated into measurable outcomes. 

4.2 Data cleaning and screening 

Of 270 survey starts, 146 cases met all inclusion criteria and passed quality checks (Chapter 3). 

Exclusions arose from unsupported devices/browsers (≈15 mobile attempts auto-terminated), 

failed instructed-response items (~8), straight-lining (~5), extremely short completion times 

(bottom ~2%), or duplicate entries. A Qualtrics routing error caused a small number of 

participants to miss the post-exposure block; thus, paired analyses use n = 146, whereas 

baseline-only analyses use all available baseline cases (up to n ≈ 151). Baseline outcomes and 

SHS scores did not differ between completers and those missing post data, suggesting missingness 

was incidental and not outcome-related. 

Distributions were acceptable for planned tests. Most outcomes were roughly symmetric around 

the mid-point (≈3) with no severe skew; where appropriate, non-parametric corroborations 

(Wilcoxon/Kruskal–Wallis) are reported alongside parametric results. 

Appendix C, Table C13.1 lists attention-check fails, straight-lining, device violations, routing errors, 

and manipulation-check mismatches; Table C13.2 shows the duration distribution and trimming 

rule. 

4.3 Coding and composites 

COMFORT_A = MEAN(A_COMFORT, A_PLEASANT);  

COMFORT_B = MEAN(B_COMFORT, B_PLEASANT).  

TRUST_A = MEAN(A_TRUST_QUALITY, A_TRUST_CONFIDENCE); 



 

 TRUST_B = MEAN(B_TRUST_QUALITY, B_TRUST_CONFIDENCE). 

 ENGAGE_A = MEAN(A_ENGAGED, A_ATTENTION); 

 ENGAGE_B = MEAN(B_ENGAGED, B_ATTENTION).  

PI_A = MEAN(A_PURCHASE_INTENT_1, A_PURCHASE_INTENT_2);  

PI_B = MEAN(B_PURCHASE_INTENT_1, B_PURCHASE_INTENT_2).  

WOM_A = MEAN(A_WOM_SHARE, A_WOM_BENEFIT);  

WOM_B = MEAN(B_WOM_SHARE, B_WOM_BENEFIT).  

IMP_A = A_IMP; IMP_B = B_IMP. Change scores: D_X = X_B − X_A.  

See Appendix C, Table C0.3 for COMPUTE syntax. 

All items were coded 1–5, with reverse-worded items recoded as needed. Composite construction: 

●​ Comfort = mean of two comfort items.​

 

●​ Engagement = the mean of two engagement items.​

 

●​ Trust = mean of two trust items.​

 

●​ Purchase intention = the mean of two purchase items.​

 

●​ Word of mouth = the mean of two WOM items.​

 

Overall impression (A_IMP, B_IMP) and perceived control (CTRL) were single items. 

Within-person change scores were computed as Δ = B − A (positive = improvement). 

4.4 Reliability 

Internal consistency for each 2-item composite at baseline and post appears in Appendix C, Tables 

C6.1 and C6.2. 

Despite each scale using only two items, internal consistency was acceptable–excellent at both 

waves (Table 4.1). 

Table 4.1. Cronbach’s α for two-item outcome scales (baseline A; post B) 



 

Construct α (A) n=151 α (B) n=146 k 

Comfort .809 .916 2 

Engagement .874 .922 2 

Trust .909 .934 2 

Purchase intention .947 .941 2 

Word of mouth .883 .916 2 

​

Internal consistency. All 2-item composites showed good to excellent internal consistency at 

baseline and post. Baseline alphas ranged from .809 to .947 and post alphas from .916 to .941 

(see Tables C6.1–C6.2). For two-item scales, Cronbach’s alpha equals the Spearman-Brown 

corrected inter-item correlation, α = 2r/(1+r), so reporting both α and the inter-item r 

demonstrates consistency of the estimates (Field, 2018). Across constructs, inter-item correlations 

were strong (r = .680–.899 at baseline; r = .845–.889 post), supporting the use of these concise 

composites. 

4.5 Descriptive statistics 

Means on the 5-point scales clustered around ~3.0–3.5 with similar SDs at baseline and post, 

foreshadowing small average changes (Table 4.2). 

Table 4.2. Descriptives at baseline (A) and post-adjustment (B) 

Outcome N(A) Mean(A) SD(A) N(B) Mean(B) SD(B) 

Comfort 151 3.543 0.924 146 3.510 0.959 



 

Engagement 151 3.523 0.935 146 3.435 0.949 

Trust 151 2.974 1.053 146 3.014 1.120 

Purchase 

intention 

151 2.921 1.071 146 2.928 1.116 

Word of mouth 151 3.159 1.048 146 3.134 1.086 

Overall impression showed minimal shift (A: M = 3.33, SD = 0.97; B: M = 3.37, SD = 1.05). 

Perceived control (measured immediately after the toggle screen) was descriptively higher 

among non-adjusters (M = 3.95, SD = 0.65, n = 44) than adjusters (M = 3.59, SD = 0.87, n = 

105), suggesting a brief choice-friction effect for those who changed settings. We return to this in 

§4.12 and Chapter 5. 

See Appendix C: C7.1 (descriptives A and B), C7.2 (within-time correlation matrices), and C7.3 

(A–to–B stability correlations). 

4.6 Hypothesis 1: Within-subject change (B − A) 

Paired tests and effect sizes are reported in Appendix C, Table C8; 95% CI plots of Δ appear in 

Figure C8; Wilcoxon corroboration in Table C11.1. 

This study tested within-person change from A to B for the five outcomes, reporting Δ = B − A 

with d_paired and 95% CIs. Engagement decreased slightly; all other outcomes showed trivially 

small, non-significant changes (full SPSS tables: Appendix C). 

●​ Comfort: ΔM = −0.072, 95% CI [−0.197, 0.053]; t(145) = −1.135, p = .258; d_paired 

= −0.094, 95% CI [−0.256, 0.069].​

 

●​ Engagement: ΔM = −0.127, 95% CI [−0.224, −0.029]; t(145) = −2.571, p = .011; 

d_paired = −0.213, 95% CI [−0.376, −0.048].​

 

●​ Trust: ΔM = +0.021, 95% CI [−0.103, 0.144]; t(145) = +0.328, p = .743; d_paired = 

+0.027, 95% CI [−0.135, 0.189].​

 



 

●​ Purchase intention: ΔM = −0.014, 95% CI [−0.110, 0.082]; t(145) = −0.282, p = 

.778; d_paired = −0.023, 95% CI [−0.186, 0.139].​

 

●​ Word of mouth: ΔM = −0.038, 95% CI [−0.152, 0.077]; t(145) = −0.650, p = .517; 

d_paired = −0.054, 95% CI [−0.216, 0.109].​

 

Table 4.3. Within-subject changes (positive Δ = improvement) 

Outcome ΔM 

(B−A) 

95% CIΔ t(145) p d_paired 95% 

CI_d 

Comfort −0.072 [−0.197, 

0.053] 

−1.135 .258 −0.094 [−0.256, 

0.069] 

Engagement −0.127 [−0.224, 

−0.029] 

−2.571 .011 −0.213 [−0.376, 

−0.048] 

Trust +0.021 [−0.103, 

0.144] 

+0.328 .743 +0.027 [−0.135, 

0.189] 

Purchase 

intention 

−0.014 [−0.110, 

0.082] 

−0.282 .778 −0.023 [−0.186, 

0.139] 

Word of mouth −0.038 [−0.152, 

0.077] 

−0.650 .517 −0.054 [−0.216, 

0.109] 

Interpretation. Apart from a small drop in engagement (|d| ≈ .21), within-person changes were 

near zero (|d| < .10), indicating these simple sensory toggles did not improve comfort, trust, 

purchase, or WOM in this prototype. Pre–post correlations were strong (r = .66–.86, all p < .001; 

Appendix C), indicating stable individual rankings across exposures. Wilcoxon signed-rank tests 

mirrored the t-tests (engagement: Z ≈ −2.46, p = .014; others p > .20). 

4.7 Hypothesis 2: Predictors of the number of changes 



 

H2 posited that SHS, age, gender, and neurotype would predict how many sensory adjustments 

participants make (CHG_N ∈ {0,1,2,3}). Usage was common: 0 changes = 44 (29.1%); 1 = 59 

(39.1%); 2 = 32 (21.2%); 3 = 16 (10.6%). Thus, 70.9% adjusted at least one setting. 

A GLM (DV: CHG_N; predictors: SHS_TOTAL, age, gender, neurotype) showed weak fit and no 

significant predictors (overall R² = .084; adj. R² = .024).  

Effects: 

●​ SHS_TOTAL: F(1,139) = 0.000, p = .990​

 

●​ Age: F(1,139) = 0.348, p = .556​

 

●​ Gender: F(2,139) = 2.400, p = .095​

 

●​ Neurotype: F(1,139) = 0.156, p = .926​

 

A Poisson GLM (count robustness check) corroborated the null pattern. Hence, H2 is not 

supported: broad traits did not predict how many changes users made. The high overall uptake 

suggests universal appeal of the controls (beyond narrowly defined sensitivity groups), while 

fine-grained differences (0 vs 1 vs 2 vs 3 toggles) appear idiosyncratic or situational. 

Full GLM and parameter estimates: Appendix C, Table C3.1; multicollinearity diagnostics: Table 

C3.2; residual diagnostics: Figure C3; Poisson robustness: Table C4; outlier/influence: Table C5 

and Figure C5. The reporting summary table mirrored here is Appendix C, Table C9. 

4.8 Hypothesis 3: Baseline differences by sensory sensitivity 

H3 predicted that high-sensitivity users would rate the intense default site worse at baseline 

than lower-sensitivity users. Participants were split into SHS tertiles (Low/Medium/High; ~n ≈ 

49/group). One-way ANOVAs on baseline outcomes yielded no significant group differences 

(Table 4.6).  

Homogeneity tests are in Appendix C, Table C2.1; Welch adjustments and Games-Howell where 

required in Table C2.2; one-way ANOVAs in Table C10.1; post-hoc comparisons in Table C10.2; 

means with 95% CI by SHS tertile in Figure C10; Kruskal–Wallis corroboration in Table C11.2. 

Comfort and purchase intention were marginal but in the opposite direction (high-SHS slightly 

higher than low-SHS). 

Table 4.6. Baseline differences across SHS tertiles (Low/Medium/High) 



 

Outcome F(2,143) p partial η² 

Comfort 2.99 .054 .040 

Trust 1.08 .341 .015 

Engagement 1.28 .282 .018 

Purchase intention 2.93 .057 .039 

Word of mouth 1.41 .248 .019 

Kruskal–Wallis tests agreed (comfort: H = 5.48, p = .065; others p > .20). H3 is not supported. 

A plausible explanation is that the “intense” default was not extreme enough to depress baseline 

ratings among high-SHS participants in a brief, low-stakes session; coping strategies and modality 

mix (visual/auditory focus vs multi-modal SHS) may also have blunted group differences. We 

return to this in Chapter 5, including a differential susceptibility reading (high-SPS can fare better 

in benign contexts). 

4.9 Thematic insights from open-ended responses 

Open-ended comments (≈ half the sample) clarify why quantitative effects were modest: 

●​ AI/scammy appearance & credibility gaps. Several participants described the site as 

“AI-generated,” “template-y,” or low-effort, reducing trust regardless of sensory comfort. 

Missing contact details, testimonials, and “About us” content were noted. Without 

credibility scaffolding, trust could not rise even when sensory friction eased.​

 

●​ Polarized reactions to dark mode. Some welcomed darker palettes as relaxing; others 

found them gloomy. This heterogeneity fits inverted-U arousal logic-one person’s comfort 

is another’s dullness-underscoring the value of choice but warning against assuming a 

single “calm” optimum.​

 

●​ Desire for finer control & better discoverability. Participants asked for gradients 

(e.g., volume slider; degrees of motion reduction), and several missed the controls at first. 



 

Autonomy support requires intelligible, timely options; binary toggles and late 

discovery limit perceived control and benefits.​

 

●​ Content and polish shortfalls. Comments cited limited depth and a “class project” feel. 

With animations/audio reduced and novelty gone, engagement fell slightly; removing 

stimulation revealed content thinness. Autonomy features cannot compensate for sparse 

content or a lack of professional finish.​

 

●​ Preference persistence. Users expect preferences to persist across visits; the prototype 

did not store choices beyond the session, weakening ongoing autonomy benefits.​

 

Together, the themes explain flat trust (credibility deficits dominated) and the small 

engagement drop (less arousal + limited content). They also point to design upgrades: graded 

controls, onboarding visibility, credibility cues, preference persistence, and holistic 

accessibility. 

4.10 Sensitivity and robustness checks 

Assumptions were acceptable for planned tests. Q–Q plots/Shapiro–Wilk showed only minor 

deviations for change scores; Wilcoxon confirmed the engagement decrease (Z ≈ −2.46, p = 

.014). For H3, Levene’s tests were largely non-significant; where borderline, we reported 

Welch’s F and Games–Howell post-hocs-substantive conclusions unchanged. In H2, VIFs < 2 

indicated no multicollinearity; studentized residuals had no |3|+ outliers; model fit remained low 

(unadj. R² ≈ .084; adj. ≈ .024). Missingness stemmed from routing; completers vs baseline-only 

did not differ on key baselines/SHS. Two-item alphas (Table 4.1) were high; inter-item rs (.68–.90 

baseline; .84–.89 post) supported composite use. 

Trimmed H1 results (fastest 5 percent removed) are in Appendix C, Table C12.1. Exploratory 

ANCOVAs for D_X by CHG_N with baseline covariates are in Table C12.2. 

4.11 Summary of findings (linked to hypotheses) 

●​ H1 (within-subject improvement): Not supported overall. Comfort, trust, purchase, 

and WOM showed near-zero mean changes; engagement decreased slightly (Δ ≈ 

−0.13, t(145) = −2.57, p = .011, d_paired ≈ −0.21). Pre–post correlations were strong 

(r = .66–.86).​

 

●​ H2 (predictors of number of changes): Not supported. SHS, age, gender, and 

neurotype did not predict CHG_N; model fit was small (Adj. R² ≈ .024).​

 



 

●​ H3 (baseline by SHS tertiles): Not supported at omnibus level; two outcomes 

marginal (comfort, purchase) but opposite the hypothesized gradient.​

 

●​ Context: Baseline/post means ~3.0–3.5 with similar SDs; two-item alphas were .81–.95 

at A and .92–.94 at B.​

 

4.12 Integrative interpretation of quantitative & qualitative evidence 

The small or null mean changes with a slight engagement dip align with (a) order/novelty loss on 

second exposure and (b) an arousal–comfort trade-off when motion/audio is reduced. Qualitative 

themes explain flat trust: participants questioned authenticity/credibility (template/“AI” look; 

sparse “About us”; embedded player chrome), so autonomy over sensory load could not by itself 

raise trust. Further, a non-trivial share did not notice controls initially, and immediate post-choice 

perceived control was lower among adjusters than non-adjusters, consistent with decision friction 

blunting short-term autonomy benefits. Overall, the evidence suggests sensory personalization 

must be paired with credibility cues, content depth, and preference persistence to move outcomes 

like trust or purchase intention. We elaborate on the theoretical and design implications in Chapter 

5. 

Chapter 5: Discussion and Conclusion 

5.1 Framing the Results: Personalisation as Emotional Accessibility (Revisited) 

This study evaluated whether simple sensory controls (mute, reduce motion, darker mode) 

improve user outcomes over a high-stimulation default, and whether individual differences (SHS, 

neurotype, age, gender) predict uptake. In line with the pre–post data, comfort, trust, purchase 

intention, and word-of-mouth did not change significantly; engagement declined slightly on second 

exposure. SHS, age, gender, and neurotype did not predict how many controls users activated; 

baseline evaluations of the intense default did not differ reliably across SHS tertiles (Tables 

4.2–4.6). 

Rather than contradicting the theoretical case for perceptual autonomy, the results clarify its 

boundary conditions: options ≠ autonomy unless choice architecture is intelligible, low-effort, and 

paired with credibility scaffolding. In SDT terms, autonomy support is effective only when 

competence and relatedness are co-supported; otherwise, adding choices can feel like extra work 

(Deci & Ryan, 2000; Hutmacher & Appel, 2023; Alberts et al., 2024). Similarly, the digital-trust 

literature implies that distal, consequential outcomes (purchase intention, advocacy) are 

credibility-gated; they tend not to move until users see signals of integrity, competence, and 

benevolent intent (McKnight et al., 2002; Cyr et al., 2007). The pattern here-little average change 

despite accessible controls-fits this integrated view: without visible provenance and 

professionalism, perceptual comfort alone does not unlock trust-based behavior. 



 

A second framing point is the compliance–comfort gap highlighted earlier. The prototype leaned 

toward WCAG 2.1 AA for contrast/operability, yet standards do not limit sensory intensity (W3C, 

2018). A site can be technically accessible and still feel “too much” or, conversely, feel bland once 

arousal is reduced. The present results illustrate both sides of that coin: a high-stimulation default 

that was still navigable, and a calmer variant that, without richer content and credibility cues, felt 

less absorbing for some users. 

5.2 What Changed (and Why) - A Data-First Interpretation 

5.2.1 Within-Person Outcomes 

The pre–post pattern shows no average gains on comfort, trust, purchase intention, or WOM, and 

a small decrease in engagement. With n ≈ 146 and narrow CIs straddling zero, moderate effects 

are unlikely under this implementation. Two mechanisms are consistent with the data and the 

literature. 

First, novelty decay between first and second exposures: the first visit carries inherent curiosity 

value, while the second visit-now without animation/audio peaks-can feel less lively, especially 

when content depth is limited. Short, low-stakes lab sessions are particularly prone to this 

attenuation (cf. A/B test transients; Kohavi et al., 2009). 

Second, the arousal trade-off: the S-O-R tradition and sensory marketing often find inverted-U 

relationships, where under- and over-stimulation both depress approach responses (Krishna et al., 

2016). Reducing motion and audio without compensating for task relevance or narrative richness 

can shift some users past their optimal arousal into a “too calm” zone-comfortable but a bit less 

captivated. In SDT terms, autonomy support that is not accompanied by competence cues (clear 

goals, strong information scent) can fail to translate into energized engagement (Deci & Ryan, 

2000; Hutmacher & Appel, 2023). 

5.2.2 Perceived Control as a Momentary Friction Point 

Descriptively, participants who made no changes reported higher perceived control immediately 

after the choice step than those who did. This single measure was captured at the peak effort 

moment (choosing, waiting for the site to reload), which SDT would predict as a temporary dip in 

autonomy feelings before potential gains appear with use and persistence (Deci & Ryan, 2000). 

Because the study measured only this “dip” and not a later “recovery,” the autonomy→outcome 

pathway is likely underestimated. Future protocols should measure perceived control twice 

(post-choice and post-use) and persistent settings between visits to detect delayed benefits 

(Hutmacher & Appel, 2023; Kohavi et al., 2009). 

5.2.3 Individual Differences and the Coarseness Problem 

H2’s nulls likely reflect measurement alignment more than the absence of trait effects. 

SHS_TOTAL aggregates across modalities (Dixon et al., 2016), whereas the manipulation targeted 



 

primarily visual (brightness/motion) and auditory (music) channels. A total score can dilute 

modality-specific sensitivity (e.g., an auditory-sensitive participant who is visually robust). 

Likewise, CHG_N compresses behavior into a 0–3 count, masking intensity (e.g., turning two 

strong controls on could be equivalent in comfort to three minor ones for another person). The 

next iteration should (a) analyze modality-matched relations (auditory SHS ↔ mute/volume; 

visual SHS ↔ motion/brightness), and (b) upgrade controls from binary to graded 

(off/low/med/high; multiple motion profiles), which will increase behavioral variance and statistical 

power to detect trait × feature alignment (Dixon et al., 2016). 

5.2.4 Why No Baseline Gradient by SHS? 

H3 expected high-SHS participants to evaluate the intense default worse at baseline. Several 

contextual features can explain the absence of such a gradient. First, the default was stimulating 

yet navigable and approached AA contrast/operability; WCAG sets floors on 

perceivability/operability, and the design avoided flashing thresholds (W3C, 2018). High-SPS 

individuals often cope well in “merely busy” environments and struggle chiefly when intensity 

crosses particular thresholds or when surprise is high (Greven et al., 2019). Second, the exposure 

was brief and low-stakes; distal judgments such as trust and purchase intention are known to be 

credibility-gated and to evolve with time and risk (McKnight et al., 2002). Third, differential 

susceptibility implies that high-SPS individuals can fare better than others in benign contexts, 

not only worse in aversive ones (Greven et al., 2019). The site’s moderate quality may thus have 

kept baseline comfort acceptable even for high-SHS users. 

5.3 How the Qualitative Evidence Explains the Nulls 

Open-ended responses triangulate the quantitative picture on three fronts. 

Credibility headroom was low. Participants repeatedly pointed to an “AI/template” look, visible 

player chrome, and sparse “About us”/contact details. Trust rarely moves without provenance 

(who made this?), competence (do they seem capable?), and benevolence (are they on my 

side?) cues (McKnight et al., 2002; Cyr et al., 2007). Calm visuals cannot compensate for missing 

credibility scaffolding. Recent work on AI authorship ambiguity similarly warns that minimalistic 

or generic phrasing/layouts are sometimes read as “machine-made,” prompting skepticism unless 

human oversight and source transparency are surfaced (Brauner et al., 2023; Rae, 2024). 

This aligns closely with the comments and explains flat trust. 

Preference heterogeneity flattened means. Dark mode and motion reduction elicited 

polarized reactions: relief for some, dullness for others. The inverted-U perspective predicts such 

splits (Krishna et al., 2016). When effects point in opposite directions across subgroups, the 

grand mean moves little even if the feature truly helps a subset-a classic aggregation issue. 

Control discoverability and cost. Several non-adjusters didn’t notice the controls until 

prompted; some adjusters reported uncertainty. Autonomy must be intelligible, timely, and 



 

low-effort to deliver benefits (Hutmacher & Appel, 2023). If the first experience surprises with 

audio/motion and the choice arrives later (or feels like extra configuration work), users can 

experience decision friction. That friction is visible in the immediate perceived-control dip among 

adjusters. In addition, a few comments framed animation and color intensity as bordering on 

coercive persuasion. This resonates with the dark-patterns literature: intensity and urgency 

cues can compress deliberation and undermine trust (Gray et al., 2018; Mathur et al., 2019; 

Narayanan et al., 2020). Autonomy features must therefore be paired with explicit non-coercion 

design cues. 

 

5.4 Practical Implications: From Binary Toggles to Autonomy-First UX 

Taken together, the evidence suggests a systemic rather than point-solution change. 

1.​ Lead with calm defaults and OS alignment. Respect prefers-reduced-motion and 

system dark mode on first load; never re-enable stimuli without clear consent (W3C, 

2018; ETSI, 2021). This meets users where they are and removes decision friction.​

 

2.​ Make control intelligible and graded. Replace coarse toggles with previews and 

granular sliders (e.g., volume, motion easing, luminance presets), plus a one-click Calm 

Mode that bundles best-practice settings. Choice should feel reversible, safe, and instantly 

legible (Hutmacher & Appel, 2023).​

 

3.​ Surface credibility up-front. Clear authorship, team/contact, and policy pages are 

prerequisites for movement in trust/intent (Cyr et al., 2007; McKnight et al., 2002). If 

calm design is mistaken for automation, add provenance and human-in-the-loop cues 

(Brauner et al., 2023; Rae, 2024).​

 

4.​ Reduce choice friction. Place controls before any audio/motion plays; offer succinct 

inline explanations; persist preferences across sessions; and provide search-first 

orientation and visible exits to support competence (W3C, 2018; Hutmacher & Appel, 

2023).​

 

5.​ Measure control twice and at scale. Collect perceived control at decision time and after 

use; in field A/Bs, track bounce, return, and conversion trends pre/post autonomy-first 

changes to detect delayed benefits (Kohavi et al., 2009). 

5.5 Theoretical Contributions 

●​ Choice architecture > choice count. SDT predicts that autonomy’s benefits depend on 

how choice is offered (clarity, timing, reversibility), not simply that choices exist (Deci & 



 

Ryan, 2000; Hutmacher & Appel, 2023). This study’s nulls under coarse, mid-flow toggles 

reinforce that insight. 

●​ Decoupling sensory ease from distal outcomes. The data show that lowering sensory 

strain does not automatically raise trust or purchase intent without credibility scaffolds 

and social presence (Cyr et al., 2007; McKnight et al., 2002). This refines S-O-R 

predictions: organismic states shaped by stimuli still cascade through trust gates before 

behavior. 

●​ Temporal dynamics of perceived control. Autonomy measured only at the decision 

moment can understate benefits. SDT-informed models should incorporate time 

(immediate effort vs. later comfort/fluency), especially when preferences persist (Deci & 

Ryan, 2000; Hutmacher & Appel, 2023). 

●​ Universal-design uptake with targeted benefit. That ~71% of users made ≥1 change 

supports mainstream placement of autonomy features (Lazar et al., 2015; Wood et al., 

2024). Realizing trait-aligned benefits, however, requires modality matching between 

user sensitivities and available controls (Dixon et al., 2016). 

●​ Integrating SDT with S-O-R. The present pattern is coherent with S-O-R’s arousal 

calibration (Krishna et al., 2016; Wang et al., 2024) and SDT’s needs support: calibrated 

stimuli plus clear competence cues are jointly necessary for positive downstream 

appraisals. 

5.6 Limitations  

Sampling and recruitment. As noted, convenience/reciprocity recruitment (SurveySwap.io) 

likely skews toward younger, educated, research-savvy participants, with strong English proficiency 

and above-average digital literacy (Frandsen et al., 2016). Such panels can under-represent users 

with lower digital confidence and non-Western browsing norms, which are precisely groups for 

whom sensory autonomy might be most consequential. The desktop-only Chrome requirement 

further narrows external validity in a mobile-first ecosystem; on handhelds, motion, brightness, 

and audio are entangled with OS-level affordances (e.g., system dark mode, media volume 

rockers), so effects may differ when platform controls and site controls cooperate (W3C, 2018; 

ETSI, 2021). Together, these choices bias the sample and constrain generalizability to real-world 

audiences and devices.   

Diagnostics supporting conservative interpretation: C1 (normality), C2 (homogeneity/Welch), 

C3–C4 (model fit and count robustness), C5 (influence), and C8/C12.1 (paired effects and trimmed 

re-runs).​

​

Fixed A then B order, by design. The fixed order was intentional to mirror how most users first 

meet a site at its default intensity and only later discover preferences; this ecological choice makes 

the baseline realistic and lets the study ask the SDT question it cares about most: after a default, 

does giving simple control change the next experience (Deci & Ryan, 2000; Hutmacher & Appel, 

2023; Alberts, Lyngs, & Lukoff, 2024). The trade off is familiar in quasi experimental work, where 

internal validity can be threatened by order and selection effects (Reichardt, 2002). Novelty loss 



 

and contrast between first and second exposures cannot be fully separated from any effect of the 

controls in a fixed sequence, and adoption of changes was self selected, which further cautions 

against strong causal claims in this design frame (Kohavi, Longbotham, Sommerfield, & Henne, 

2009; Reichardt, 2002; Wood et al., 2024). To keep claims conservative, the analysis relied on 

within person change with confidence intervals, high A to B stability correlations, non parametric 

corroboration where relevant, and transparent effect size reporting, which are standard 

recommendations for robust inference with behavioral data (Field, 2018; Cohen, 1977; Ghasemi & 

Zahediasl, 2012). Taken together, those diagnostics support a limited conclusion that under this 

implementation there was no detectable average improvement in comfort, trust, purchase, or word 

of mouth in the immediate next visit, with a small decrease in engagement. The study does not 

claim that sensory controls never help, only that under a default first, choice second flow like 

common practice, measurable gains did not emerge in this short window (Tam & Ho, 2006; Wood 

et al., 2024). 

Ecological validity and stakes. The task was a single, brief, low-stakes session with no real 

purchase risk. Trust and purchase intention are credibility-gated constructs that often change 

slowly and in response to provenance, guarantees, and accumulated interactions (McKnight et al., 

2002; Cyr et al., 2007). Short lab-style exposures can therefore underestimate downstream gains 

that only emerge with preference persistence or repeated visits. Industrial A/B programs 

commonly find that effects evolve over days/weeks as novelty and learning equilibrate (Kohavi et 

al., 2009); by design, we captured only an acute snapshot. 

Design threats to causal inference. The fixed A→B order introduces novelty loss/contrast: first 

exposure may inflate arousal/interest, and the second-especially if calmer-can look less engaging 

simply because the “newness” has faded. Without counterbalancing or parallel arms, this is 

indistinguishable from an effect of the controls per se (Kohavi et al., 2009). In addition, adoption 

of adjustments was self-selected; users who changed settings may differ systematically from those 

who did not (e.g., in trait curiosity or tolerance for configuration effort). Although within-person 

comparisons attenuate between-subject bias, complier vs. non-complier differences limit causal 

claims about “using controls.” 

Manipulation strength and fidelity. The intervention comprised three binary toggles delivered 

after baseline. Binary settings risk over- or under-dosing relative to individual comfort ranges, 

whereas graded controls (e.g., volume sliders, motion easing, luminance presets) would allow 

closer alignment to personal optima (Dixon et al., 2016). Late presentations also embed a decision 

cost at the very moment we measure perceived control, likely capturing a temporary autonomy dip 

rather than a stabilized benefit (Deci & Ryan, 2000; Hutmacher & Appel, 2023). Finally, the 

prototype necessarily included third-party UI elements (e.g., player chrome) and a deliberately 

generic aesthetic to isolate sensory factors; these choices inadvertently signaled low provenance, 

which plausibly capped trust even when sensory friction eased (Cyr et al., 2007; McKnight et al., 

2002). 



 

Credibility ambiguity and AI-provenance concerns. Multiple comments described the site as 

“AI/template-like.” Contemporary work shows that ambiguous authorship and generic 

phrasing/layouts are frequently interpreted as machine-made, prompting heightened skepticism 

unless human oversight and source transparency are explicit (Brauner et al., 2023; Rae, 2024). In 

other words, the same minimalism used to isolate sensory variables may have primed distrust, 

creating a ceiling on trust and intent measures independent of sensory comfort. This context 

strengthens, rather than weakens, the interpretation that sensory autonomy must be paired with 

credibility scaffolding to influence distal outcomes (Cyr et al., 2007; McKnight et al., 2002). 

Measurement alignment and sensitivity. We employed SHS total as the trait predictor, while 

the manipulation targeted primarily visual and auditory channels. Aggregating modalities can 

dilute modality-specific sensitivity (e.g., high auditory sensitivity with average visual sensitivity) 

and thus attenuate trait–behavior links (Dixon et al., 2016). The behavioral DV CHG_N (0–3) is a 

coarse count; it compresses nuance (which controls were selected, how strong, in what sequence), 

limiting variance and model fit. Additionally, perceived control was measured once at the 

post-choice moment; SDT predicts a time-varying profile in which feelings of autonomy may 

recover after users experience effective, persistent settings (Deci & Ryan, 2000; Hutmacher & 

Appel, 2023). Finally, although two-item composites showed high alphas, two-item scales 

inherently sample a narrow slice of each construct, and self-report in short sessions is vulnerable 

to common-method and range constraints (Cyr et al., 2007). 

Mobile/assistive technology interactions have not been tested. Respecting OS preferences 

(e.g., prefers-reduced-motion, dark mode) and interactions with assistive technologies (screen 

readers, high-contrast modes) may amplify or alter the experiential impact of site-level controls. 

Because we are restricted to desktop Chrome and do not auto-ingest OS settings, the present 

design cannot speak to zero-click autonomy, which is a promising pathway for reducing 

configuration friction (W3C, 2018; ETSI, 2021). 

Potential dark-pattern spillovers. High-stimulation defaults can border on persuasive 

saturation; if intensity is perceived as urgency or obstruction, users may infer manipulative intent, 

which erodes trust (Gray et al., 2018; Mathur et al., 2019; Narayanan et al., 2020). While our 

design avoided explicit deceptive patterns, the signal of “pushiness” may have persisted for some 

participants and blunted any positive effect of later autonomy. 

Construct boundaries and baseline ceiling. The default was stimulating yet navigable (toward 

WCAG 2.1 AA), and exposure was brief and risk-free; together, these factors likely bound 

discomfort at baseline and narrowed between-group differences (W3C, 2018). In line with 

differential susceptibility, high-SPS individuals do not necessarily fare worse in benign 

environments; trait differences often emerge only beyond intensity thresholds or over longer, 

consequential horizons (Greven et al., 2019). Hence, the null H3 is interpretable as a 

context-bound result rather than a refutation of SPS effects. 



 

Policy and generalizability scope. The European Accessibility Act pushes markets toward 

baseline accessibility but is agnostic on emotional accessibility and sensory calibration; firms vary 

widely in implementation maturity (European Parliament & Council of the EU, 2019; W3C, 2018). 

Our tourism-site context, generic brand, and short horizon mean results should be generalized 

cautiously to other verticals (e.g., finance, health) where credibility stakes and sensory norms 

differ. 

Statistical considerations. Although powered for small-to-moderate within-subject effects, the 

combination of coarse DVs, high pre–post correlations, and restricted ranges reduces detectable 

movement. The GLM for CHG_N produced low R²/adj. R², which is consistent with measurement 

coarseness and idiosyncratic behavior rather than strong trait drivers. A Poisson GLM corroborated 

the nulls but could not recover variance that was not present in the behavioral encoding (Kohavi et 

al., 2009; Dixon et al., 2016). 

In sum, these design, measurement, credibility, and context constraints counsel conservative 

causal claims and help explain the modest outcomes in Chapter 4. Importantly, each limitation 

maps cleanly to a remedy specified in §5.7 (counterbalancing/parallel arms; graded, 

modality-matched controls; zero-click OS alignment; two-timepoint autonomy measures; explicit 

provenance/oversight cues; field A/Bs with behavioral endpoints). Under those conditions, the 

autonomy–comfort–trust pathway posited by SDT and digital-trust theory is more fairly tested 

(Deci & Ryan, 2000; McKnight et al., 2002; Cyr et al., 2007; Hutmacher & Appel, 2023). 

 

5.7 Future Research 

Zero-click vs. toggle-first.​

A direct test of configuration friction is to compare auto-respect of OS preferences (zero-click) with 

explicit toggling. In the zero-click arm, the site reads prefers-reduced-motion and 

prefers-color-scheme and honors them on first paint; audio defaults to off unless the OS indicates 

media permission. In the toggle-first arm, users see an unobtrusive but explicit control panel 

before any motion/audio (W3C, 2018; ETSI, 2021). Randomly assign new visitors to arms; 

measure (a) perceived control twice (immediately after the panel/first render, and after content 

use), (b) time-to-task, bounce, scroll depth, and return rate, and (c) downstream trust and intent 

where appropriate. Hypothesis: Zero-click reduces early friction and preserves engagement while 

still improving comfort; toggle-first increases reported autonomy only when controls are intelligible 

and immediately effective (Deci & Ryan, 2000; Hutmacher & Appel, 2023). In field rollout, use an 

A/B framework with holdouts and run long enough to stabilize novelty and day-of-week effects 

(Kohavi et al., 2009). 

Modality-matched granularity.​

To address the coarseness problem, pair trait subscales with graded controls. Use auditory SHS to 

predict use/effect of volume sliders and music style/mute, and visual SHS to predict use/effect of 



 

motion easing profiles (e.g., full → reduced → off) and luminance presets (Dixon et al., 2016). 

Present a preview for each level to reduce regret.  

Outcomes: comfort, cognitive fluency, trust, engagement; behaviors: level chosen, time spent at 

level, reversion frequency.  

Hypothesis (interaction): trait–feature alignment (e.g., high auditory SHS × lower volume) yields 

larger improvements than misaligned changes or binary toggles. Model with mixed effects (person 

as random intercept), report simple slopes and partial η². This design also enables estimating 

optimal personalization curves (inverted-U calibration; Krishna et al., 2016). 

Counterbalanced/parallel designs.​

To unconfound novelty loss from sensory adjustment, employ (a) counterbalanced within-subjects 

sequences (A→B vs. B→A; Latin square for page order), and/or (b) parallel between-subjects arms 

where some users only ever see A or B (Kohavi et al., 2009). Include a third arm “B-at-first-paint 

(zero-click)” to isolate ordering from configuration effort. Primary contrasts: (i) second-exposure 

effects with identical content, (ii) first-exposure differences with identical sensory state.  

Hypotheses: if the engagement dip is mostly novelty loss, it appears in both A→B and B→A; if it is 

a sensory-calibration effect, it appears when moving from high to low arousal regardless of order 

(Krishna et al., 2016). Analyze with repeated-measures ANOVA (sequence × condition) and Welch 

corrections where needed; preregister contrasts. 

Field and longitudinal endpoints.​

Short, low-stakes sessions understate trust dynamics (McKnight et al., 2002; Cyr et al., 2007). 

Deploy autonomy-first changes on a live site and track behavioral endpoints for several weeks: 

bounce, return within 7/30 days, conversion, assist rate (e.g., newsletter sign-ups), and 

preference persistence (do users keep their settings?). Use difference-in-differences with a 

comparable control property, or an A/B platform with cuped baselines to reduce variance (Kohavi 

et al., 2009). Collect perceived control on day 1 and again on day 7 to capture SDT’s temporal 

dynamics (Deci & Ryan, 2000; Hutmacher & Appel, 2023). Hypothesis: autonomy benefits 

accumulate as preferences persist and credibility cues are encountered; early dips in engagement 

normalize as users learn where controls live. 

Trust × Sensory factorials.​

Cross credibility scaffolds with sensory autonomy in a factorial design. For example, a 2×2 or 3×2 

with authorship transparency (none vs. “team + contact” vs. “team + contact + policies”) × 

sensory regime (default high-stim vs. calm defaults with granular controls). Optionally add 

reviews/ratings as a third trust factor (McKnight et al., 2002; Cyr et al., 2007). Hypotheses: (i) 

credibility main effects on trust and intent; (ii) sensory main effects on comfort/fluency; (iii) 

interaction where credibility scaffolding unlocks the influence of comfort on trust/intent (i.e., 

comfort → trust only when provenance is clear). Analyze with MANCOVA (controlling for baseline 

affect) and report partial η² by factor and indirect effects (comfort → trust → intent) where 

justified. 



 

AI-provenance transparency.​

Qualitative feedback indicated an “AI/template look.” Test provenance statements experimentally 

to mitigate that signal without over-claiming. Conditions could include: no statement; “Drafted by 

our team, assisted by AI; human-reviewed.”; “Written by our editorial team.”; plus placement 

(hero, sidebar, footer) and tone (plain vs. friendly) (Brauner et al., 2023; Rae, 2024). Combine 

with human presence cues (team photos, named authors, dated updates) drawn from the trust 

literature (Cyr et al., 2007; McKnight et al., 2002). Outcomes: perceived authenticity, competence, 

benevolence, and overall trust; behavioral: dwell, scroll to policies, contact clicks. Hypothesis: 

Explicit, modest human-oversight language placed near decision points increases trust relative to 

silence, especially when paired with sensory autonomy (interaction with the factorial above). 

Design and analysis of hygiene across studies.​

Across the programs above, preregister primary endpoints, counterbalance when feasible, and plan 

a priori power for small effects (e.g., d ≈ .20) common in UX field work (Kohavi et al., 2009). Use 

two-time-point autonomy measures, modality-matched SHS predictors (Dixon et al., 2016), and 

graded controls to increase sensitivity. In reporting, accompany p-values with effect sizes and CIs, 

and discuss practical thresholds (Cyr et al., 2007; McKnight et al., 2002). Finally, when deploying 

calm defaults and provenance cues, align with WCAG/EN 301 549 requirements and OS 

preferences to reduce configuration burden and improve generalizability (W3C, 2018; ETSI, 2021). 

Implications for replications.  

Replications that aim for stronger causal identification can counterbalance or parallelize exposure 

order, randomize when controls appear, and measure perceived control twice to separate the 

decision dip from any benefit after use (Reichardt, 2002; Kohavi et al., 2009; Deci & Ryan, 2000; 

Alberts et al., 2024). A clean design would compare zero click respect of operating system 

preferences against toggle first discovery, since respecting system dark mode and reduced motion 

is recommended in accessibility guidance and standards (World Wide Web Consortium, 2018; 

European Telecommunications Standards Institute, 2021), while many users adopt personalization 

and accessibility settings only when friction is low (Wood et al., 2024). Modality matching should 

pair auditory sensitivity with volume or mute levels and visual sensitivity with motion or brightness 

presets to test whether trait-matched controls produce larger improvements (Dixon et al., 2016). 

Because trust and intent often move with credibility scaffolds, crossing sensory controls with 

visible authorship, reviews, and policy clarity can test interaction effects where comfort and 

provenance work together (McKnight et al, 2002; Cyr et al, 2007). Finally, field A/B tests can track 

bounce, return, conversion, and preference persistence over time to connect autonomy features to 

business metrics in real deployments (Kohavi et al., 2009; Montgomery, 2001). These adjustments 

do not change the substantive rationale for default first, choice later as a realistic flow, but they 

remove order as a confound while keeping the question squarely inside real marketing practice 

(Reichardt, 2002; Kohavi et al., 2009). 



 

5.8 Policy and Ethics: Emotional Sovereignty by Design 

The findings strengthen the case for embedding sensory autonomy into practice and policy: 

disclose intense stimuli; provide granular, persistent controls; align with OS preferences; avoid 

manipulative urgency/obstruction (dark-pattern tactics); and document preference storage with 

revocability. This trajectory extends WCAG/EN 301 549 beyond technical operability toward 

emotional accessibility, with particular relevance for neurodivergent and sensory-sensitive users 

(W3C, 2018; ETSI, 2021; European Parliament & Council of the EU, 2019). Enforcement contexts 

that already target deceptive patterns add further impetus to treat sensory coercion as a consent 

issue, not only an aesthetics issue (Gray et al., 2018; Mathur et al., 2019; Narayanan et al., 2020). 

5.9 Conclusion 

Circling back to the opening of this thesis, do loud, bright, and dynamic interfaces excite 

engagement or push users to close the tab? Under a high-stimulation default, simple, binary 

sensory controls did not raise comfort, trust, purchase intention, or word-of-mouth on average; 

engagement dipped slightly on second exposure. Qualitative feedback explains why: credibility 

constraints, choice friction, and heterogeneous preferences. Through an SDT lens, autonomy is not 

merely the presence of options; it is the experience of intelligible, low-effort, persistent control 

inside a credible interface. The design mandate is to upgrade personalisation: adopt calm defaults 

that respect system settings, provide graded controls with previews, persist preferences, and pair 

these with visible authorship and non-manipulative flows. Properly implemented, and measured on 

appropriate time horizons, sensory personalisation can act as a compass users set for themselves; 

but a compass moves people only when the map is trustworthy. 
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Appendix A: Survey Questions: 
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Appendix B: Website Screenshot: 

CONTROL WEBSITE SCREENSHOT 

 



 

ADJUST BRIGHTNESS SCREENSHOT 

 

 



 

 

Appendix C: SPSS Outputs​

 

C0.2–C0.3 scale and compute audit; C1–Figure C1 normality; C2 Levene/Welch; C3–Figure C3 

GLM diagnostics; C4 Poisson; C5–Figure C5 influence; C6 reliability; C7 

descriptives/correlations/stability; C8–Figure C8 paired tests and CIs; C9 H2 summary; 

C10–Figure C10 H3; C11 non-parametric; C12 sensitivity; C13 data quality and timing. 

​

How to read this appendix.  

Each item lists: label, caption, variables, and what to paste from SPSS. Labels C1–C5 satisfy the 

assumption and diagnostics cross-walk referenced in Chapter 3.5; subsequent items house the 

core results and supporting descriptives. The variable map below fixes the names used across 

outputs so captions match Chapter 4. ​

​

C0. Data audit and variable map 

Table C0.1. Variable map and derived fields (links §3.3, §3.5).​

 Variables. 

●​ Outcomes at baseline: COMFORT_A, TRUST_A, ENGAGE_A, PI_A, WOM_A, A_IMP​

 

●​ Outcomes post: COMFORT_B, TRUST_B, ENGAGE_B, PI_B, WOM_B, B_IMP​

 

●​ Change scores: D_COMFORT, D_TRUST, D_ENGAGE, D_PI, D_WOM, D_IMP = Post – Pre​

 

●​ Trait and covariates: SHS_TOTAL, AGE, GENDER(F,M,NB), NEUROTYPE(0,1)​

 

●​ Behavior: CHG_N in {0,1,2,3}​

 

Codebook 



 



 



 



 



 



 



 



 



 



 



 

 

 



 



 

 

 

Table C0.2. Scale composition and reliability plan (links §3.3.3, §4.4).​

Item lists for each 2-item composite, alpha formula reference, item-to-total notes. 



 

 

 

 

 

  



 

 

 

 

 

 

Table C6.1. Internal consistency of baseline composites (n=151) 



 

Construct Items (baseline) Inter

-item 

r 

Cronbach’s 

α 

Note 

Comfort A_COMFORT, A_PLEASANT .680 .809 α = 2r/(1+r) check: 

2*.680/(1+.680)=.809 

Engagement A_ENGAGED, A_ATTENTION .779 .874 2*.779/(1+.779)=.876 

(matches within 

rounding) 

Trust A_TRUST_QUALITY, 

A_TRUST_CONFIDENCE 

.834 .909 2*.834/(1+.834)=.910 

Purchase 

intention 

A_PURCHASE_INTENT_1, 

A_PURCHASE_INTENT_2 

.899 .947 2*.899/(1+.899)=.947 

Word-of-mouth 

intention 

A_WOM_SHARE, 

A_WOM_BENEFIT 

.792 .883 2*.792/(1+.792)=.884 

Case processing summary: Valid n=151 of 270 starts, listwise deletion across scale items. 

Table C6.2. Internal consistency of post composites (n=146) 

Construct Items (post) Inter-

item r 

Cronbach’s 

α 

Note 

Comfort B_COMFORT, B_PLEASANT .845 .916 2*.845/(1+.845)=.915 



 

Engagement B_ENGAGED, 

B_ATTENTION 

.857 .922 2*.857/(1+.857)=.923 

Trust B_TRUST_QUALITY, 

B_TRUST_CONFIDENCE 

.876 .934 2*.876/(1+.876)=.934 

Purchase 

intention 

B_PURCHASE_INTENT_1, 

B_PURCHASE_INTENT_2 

.889 .941 2*.889/(1+.889)=.942 

Word-of-mouth 

intention 

B_WOM_SHARE, 

B_WOM_BENEFIT 

.845 .916 2*.845/(1+.845)=.915 

Case processing summary: Valid n=146 of 270 starts, listwise deletion across scale items. 

​

Note: For two-item composites, α equals the Spearman-Brown corrected inter-item correlation, α 

= 2r/(1+r). Values above .80 are generally considered good for research use (Field, 2018). 

 

Table C0.3. Computation audit for change scores (links §3.5.1).​

Definition D_X = X_B − X_A for all outcomes.​

 

SPSS SYNTAX: 

​

COMPUTE D_COM = B_COM - A_COM. 

COMPUTE D_TRU = B_TRU - A_TRU. 

COMPUTE D_ENG = B_ENG - A_ENG. 

COMPUTE D_PI  = B_PI  - A_PI. 

COMPUTE D_WOM = B_WOM - A_WOM. 

COMPUTE D_IMP = B_IMP - A_IMP. 

EXECUTE. 



 

C1. Normality of within-subject change scores for H1 

Table C1. Shapiro-Wilk tests for change scores D_X (links §4.6, §3.5 cross-walk). 

 

Variables. D_COMFORT, D_TRUST, D_ENGAGE, D_PI, D_WOM, D_IMP​

Analyze → Descriptive Statistics → Explore… Dependent List: all D_*; Plots: Normality plots with 

tests.  

Figure C1. Q-Q plots of change scores D_X (links §4.6).​

 



 

 



 

 



 

 

 

C2. Homogeneity and Welch adjustments for H3 



 

Table C2.1. Levene tests for baseline outcomes across SHS tertiles (links §4.8).​

 Variables. COMFORT_A, TRUST_A, ENGAGE_A, PI_A, WOM_A by SHS_TERTILE(Low, Mid, High)​

 



 

Table C2.2. Welch ANOVA where variances are unequal (links §4.8).​

​



 

 

 



 

C3. GLM diagnostics and VIFs for H2 

Table C3.1. GLM predicting CHG_N from traits and demographics (links §4.7).​

 Model. CHG_N = b0 + b1 SHS_TOTAL + b2 AGE + Gender dummies + NEUROTYPE + e​

 ​



 

​

 



 

Table C3.2. Multicollinearity diagnostics (VIF) for H2 (links §4.7).​

 

 

Figure C3. Residual diagnostics for GLM on CHG_N (links §4.7). 

 



 

 

 

 

C4. Poisson robustness for CHG_N 



 

Table C4. Poisson regression of CHG_N with log link (links §4.10).​

 

 

Note: Check overdispersion: Pearson Chi-Square df ratio considerably > 1 suggests 

overdispersion. 

C5. Outlier and influence screening across models 



 

 

Table C5. Studentized residuals, leverage, and Cook’s D for H2 GLM (links §4.10).​

Criteria. |Studentized residual| > 3, Cook’s D > 4/n, leverage > 2p/n​

 

Figure C5. Influence plot by Studentized residuals, leverage, and Cook’s D (links §4.10). 



 



 

 

 

C6. Reliability 

Table C6.1. Internal consistency at baseline (links §4.4).​

 Variables. Each 2-item composite at time A 

 

 

 



 

 

 

Table C6.2. Internal consistency post (links §4.4).​

  

 

 

 

 



 

​

 

 

​

 

C7. Descriptives and stability 

Table C7.1. Descriptive statistics for all outcomes at A and B (links §4.5).​

 



 

Table C7.2. Correlations among outcomes at baseline and post (links §4.5).​

 

 



 

Table C7.3. A to B stability correlations for each outcome (links §4.5).​

  

C8. H1 paired tests and effects 

Table C8. Paired t tests on change scores with effect sizes (links §4.6).​

 Variables. D_COMFORT, D_TRUST, D_ENGAGE, D_PI, D_WOM, D_IMP​

 

  



 

​

​

 

 Note. Report Cohen d for paired designs: d_z = Mean(D_X) / SD(D_X). 



 

Figure C8. Mean change with 95% CI for each outcome (links §4.6).​

 

C9. H2 main results table 

Table C9. GLM summary for predictors of CHG_N (links §4.7).​

 

Panel A. Omnibus tests (UNIANOVA “Tests of Between-Subjects Effects”) 

Predictor df_effect df_error F p partial 

η² 

SHS_TOTAL 1 139 0.000 .990 0.000 

Age 1 139 0.348 .556 0.003 

Gender (female, male, non-binary/other) 2 139 2.400 .095 0.033 



 

Neurotype (neurodivergent vs 

neurotypical) 

1 139 0.156 .926 0.001 

Panel B. Model fit 

Metric Value 

R² .084 

Adjusted R² .024 

Sample used in model (listwise) n = 146 

Panel C. Outcome distribution (CHG_N) 

Changes made n % 

0 44 29.1 

1 59 39.1 

2 32 21.2 

3 16 10.6 

Total 15

1 

100.0 



 

Notes. 

1.​ DV = CHG_N ∈ {0,1,2,3}. Predictors: SHS_TOTAL (continuous), Age (continuous), Gender 

(3 levels), Neurotype (binary). Factors were coded with indicator dummies.​

 

2.​ partial η² was computed from the omnibus F as  η
𝑃
2 =

𝐹.𝑑𝑓
𝑒𝑓𝑓𝑒𝑐𝑡

𝐹.𝑑𝑓
𝑒𝑓𝑓𝑒𝑐𝑟

+𝑑𝑓
𝑒𝑟𝑟𝑜𝑟

3.​ Panel C reports the raw usage distribution described in §4.7; the GLM itself used n = 146 

complete cases (df_error = 139).​

 

4.​ No effect reached p < .05; Gender approached conventional thresholds (p = .095) with a 

small effect size. 

 

 

C10. H3 baseline differences by sensitivity 

Table C10.1. One-way ANOVA across SHS tertiles at baseline (links §4.8).​

 

 



 

 

 

 



 

 

 

Table C10.2. Post hoc comparisons by outcome (links §4.8).​

  



 

 

 

 



 

 

 

Figure C10. Means and 95% CI by SHS tertile at baseline (links §4.8).​

 

 

C11. Non-parametric corroboration 



 

Table C11.1. Wilcoxon signed-rank tests for D_X (links §4.10).​

 



 

 

Table C11.2. Kruskal-Wallis tests across SHS tertiles at baseline (links §4.10).​

 

 

 



 

C12. Sensitivity analyses 

Table C12.1. Fastest 5 percent removed: H1 paired tests re-run (links §4.10).​

 

 

 

All three paired-test blocks (Stats, Test, Correlations) for the filtered sample.​

 

n (retained) = [value], fastest 5 percent excluded based on percentile of total duration.​

 

 



 

Table C12.2. Exploratory ANCOVA for change by number of changes (links §4.10).​

 Model. D_X as DV, CHG_N as factor, baseline X_A as covariate.​

 

 

 

 



 

 

 

C13. Data quality and participation checks 

Table C13.1. Attention check failures and exclusions (links §4.2). 



 

 

Table C13.2. Completion time distribution and trimming rule (links §3.2.3, §4.2).​

  



 

 

 

 

 

 

Qualitative data: 
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