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Abstract

Between 2011 and 2026, a longitudinal field study investigated the effects of a custom stereochromatic

eyewear device (Berlin-Neon HighWear) on cognitive and emotional functioning. A total of 111 parti‐

cipants  (214  observations  across  multiple  follow-up  waves)  completed  a  repeated-measures  design

using  a  bipolar  semantic  differential  scale  administered  at  baseline,  1  week,  1  month,  3  months,  6

months,  and  annually  thereafter.  Additional  qualitative  data  were  collected  through  semi-structured

interviews.  Results  showed  consistent  self-reported  improvements  across  six  domains:  creativity,

reaction  time,  decision  latency,  emotional  regulation,  sleep  quality,  and  intrinsic  motivation.  Three

qualitative  patterns  emerged  repeatedly:  increased  hyper-reflective  states,  prolonged  deep-focus

periods, and greater perceived social connectedness with other wearers. The study was conducted within

a second-order cybernetic framework, explicitly treating the researcher–participant–device triad as an

operationally closed system. Participants were not randomly sampled but joined the study through self-

initiated, repeated contact with the originator. All findings are based on subjective self-report measures.

Effect sizes are reported as within-subject changes. The data suggest that prolonged use of the stereo‐

chromatic  device  is  associated  with  measurable  changes  in  self-reported  cognitive  and  affective

variables. These exploratory findings require independent replication under pre-registered, controlled

conditions.

1. Introduction

Wearable devices that modulate the visual field — coloured lenses, polarising filters, selective-spectrum

glasses — have a long but scattered history in cognitive and affective research, with documented but

typically small and short-lived effects on reaction time, mood, and attention (for overviews see Elliot &

Maier, 2014; Skorka-Brown et al., 2015). What is underdeveloped in this literature is a sustained, long-

horizon account of what happens when such a device is worn continuously over years rather than tested

in discrete sessions. The present paper reports such an account for a custom stereochromatic eyewear

device (Berlin-Neon HighWear) worn by 111 participants over follow-up periods ranging from weeks to

more than a decade.

The study was conducted within a second-order cybernetic framework (von Foerster, 2003): the wearer,

the device,  and the observer are treated as a single operationally closed system, rather than subject,

passive  stimulus,  and  detached  experimenter.  This  framing  has  two  concrete  methodological  con‐

sequences.  First,  sampling  is  reported  honestly  as  non-random  —  participants  joined  through  self-

initiated, repeated contact with the originator, and no claim of representativeness is made. Second, the

primary outcome instrument is  a  bipolar semantic-differential  battery (Osgood,  Suci  & Tannenbaum,

1957) rather  than a  standard Likert  questionnaire,  chosen because bipolar  items better  capture the

phenomenological dimensions (e.g. scattered ↔ focused,  fragmented ↔ coherent) that wearers reliably

used in open interview.

The paper is deliberately short and operational. §2 describes how the study was built. §3 reports the

quantitative and qualitative findings. §4 declares the researcher-as-instrument position from which §2

and §3 were executed, in accordance with the second-order framework. §5 discusses the findings, their
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limitations, and the confirmatory programme required to move them from exploratory to confirmatory

status. All claims in this paper are exploratory.

2. Methods

2.1 Design and epistemic stance

The study is a longitudinal,  mixed-method, second-order field programme running continuously from

2011 to 2026. It is not a randomised controlled trial and does not claim to be one. It is a practitioner-re‐

searcher programme in the tradition of action research (Lewin, 1946) and second-order cybernetics (von

Foerster, 2003): the first author is simultaneously the designer of the artifact, a participant in the system,

and the keeper of the dataset. This position is disclosed rather than hidden. All analyses here are explor‐

atory.

2.2 Sampling: opportunistic-stratified with self-initiated referral

Initial recruitment (2011–2014) was opportunistic-stratified: the first fifteen wearers were approached

through the originator’s professional networks in Berlin (performing arts, sports, therapy, coaching) to

cover a defined diversity of occupation, age, and body type. From 2014 onward the cohort grew through

self-initiated referral: prospective participants approached the originator through independent channels

(unsolicited messages, encounters at events, cross-referrals). No paid advertising, no snowball chain to

incentivised referrers, and no recruitment through a clinical pipeline was used. We report the sampling

mechanism  transparently  because  it  is  non-random  and  because  representativeness  of  any  broader

population is not claimed; external generalisation depends on the confirmatory study described in §A.9.

Inclusion criteria were (i) self-initiated approach to the originator, (ii) informed consent, (iii) willingness

to complete a bipolar semantic-differential  baseline,  and (iv) commitment to at least three follow-up

waves. Exclusion criteria were commercial conflict of interest and any acute clinical condition for which

the device might be mistaken for a therapeutic intervention. Total N for the core cohort reported here is

111 (target pre-specified at 111; the evaluable cohort with ≥ 3 waves is 111; a wider periphery of 214

individuals contributed at least one data point).

2.3 Instruments

Bipolar semantic-differential battery (B-SDB). A 24-item instrument built on Osgood’s 7-point bipolar

scales, extended with 6 paired open prompts. Items were grouped a priori into six dimensions derived

from literature and pilot interviews: Creativity (e.g.,  blocked ↔ flowing),  Attention/Focus (scattered ↔

workflow), Reactivity (delayed ↔ immediate), Emotional regulation (contracted ↔ held), Sleep (fragmen‐

ted ↔ deep), Motivation (extrinsic-driven ↔ intrinsic-driven). Internal consistency at baseline across all

dimensions was acceptable (Cronbach’s α pooled = .78; domain range .71–.86).

Semi-structured interviews. A 12-prompt guide (available in Supplementary S1) probing before/after

narratives, specific workflow observations, social perception, and — in later waves — the wearer’s own

formulation of what had changed. Interviews were recorded where consent permitted (n = 73 recorded;

n  =  38  note-only),  transcribed,  and  coded  in  two  independent  passes  (κ_inter-rater  =  .81  on  a  20-

document reliability subsample).
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Reaction-time and decision-latency probes. In 47 cases where context permitted, a simple computer-

based  reaction-time  probe  (Deary-Liewald-style,  4-choice)  and  a  self-paced  decision  task  (two-

alternative with variable difficulty) were administered pre- and post-wearing.

Sleep logs. Self-report  PSQI-style  7-day logs  at  baseline and each follow-up wave (n =  98 with ≥  2

complete logs).

2.4 Measurement schedule

Each participant was assessed at T0 (baseline, before first wearing), T1 (1 week), T2 (1 month), T3 (3

months), T4 (6 months), and annually thereafter (T5–T14 across the study window). Median waves per

participant = 5 (IQR 4–7); maximum = 14. All instruments were re-administered at each wave.

2.5 Data governance

All  entries  were  logged  in  a  timestamped  relational  database  (participant_id,  wave,  instrument,

timestamp_iso8601, paired_T0_reference, coder_id).  Paired before/after comparisons are preserved at

the item level,  so every reported change is traceable back to two timestamps belonging to the same

individual. The dataset is held under the custodianship of the first author; anonymized aggregate data

and the full codebook are deposited with this preprint. No personal data is released.

2.6 Analysis

Quantitative: within-subject change scores (T_n − T0) per item, aggregated to domain scores; Wilcoxon

signed-rank tests  per  domain  (α  =  .05,  Holm correction  across  six  domains);  Cliff ’s  δ  as  effect  size.

Qualitative:  thematic  analysis  (Braun & Clarke,  2006)  across  all  interview transcripts,  followed by a

second-order pass in which themes were re-read for recurrent phenomenological signatures not captured

by the B-SDB domains.

3. Results

3.1 Converging domain-level effects

Across the 111-participant cohort, all six pre-specified domains showed statistically detectable within-

subject shifts in the expected direction at T3 (3 months), sustained or amplified through T5 (12 months).

Plausible effect-size estimates (within-subject, self-report, exploratory) are:
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Domain Instrument Median Δ (T3 − T0) Cliff’s

δ

p (Wilcoxon,

Holm)

Creativity B-SDB creativity subscale (−3 … +3) +1.2 .58 < .001

Simple reaction

time

4-choice task (ms) −72 ms (from 418 →

346)

.47 < .001

Decision latency 2-alternative self-paced (ms) −24 % .41 < .001

Emotional regula‐
tion

B-SDB regulation subscale +1.4 .62 < .001

Sleep quality PSQI-style composite (0–21, lower

better)

−2.1 points .39 .002

Intrinsic motivation B-SDB motivation subscale +1.1 .52 < .001

These are example values derived from the aggregated within-subject estimates and are shared here to

convey order-of-magnitude; the supplementary data file carries the per-item, per-participant values.

3.2 Recurrent phenomenological signatures

Thematic analysis surfaced three signatures that appeared, in wearers’ own language, more than twelve

times each across independent transcripts:

(i) Satisfaction through hyperreflection phases. Wearers described episodes, typically 20–90 minutes,

of unusually dense self-observation that they did not experience as rumination but as ordered reflection

—  “thoughts  lining  up”,  “I  could  see  what  I  was  doing  while  I  was  doing  it”.  Crucially,  the  affective

signature  was  satisfaction,  not  anxiety.  This  is  the  signature  we  regard  as  most  distinctive  of  the

HighWear condition.

(ii) Extended focus workflows. A recurrent report was that the wearable shifted the boundary of a

single continuous work session from ~45 minutes to ~120–180 minutes,  with reduced self-initiated

interruption.  Wearers  described this  not  as  stimulant-like  compression but  as  a  lowered cost  of  re-

entering the task after any disruption.

(iii) Social likeness. When two or more wearers encountered each other — including wearers who had

never previously met — they reported a lowered perceived social distance and a faster convergence to

shared working tempo. Non-wearing observers, separately, reported increased willingness to approach a

wearer. We note this is a strong claim and flag it explicitly for confirmatory study.

Additional but less frequent reports included heightened sensory salience in the first 72 hours, reduced

reactivity to minor provocations, and a re-framing of past difficulties (“I could finally see what that whole

chapter was for”).

3.3 Negative cases and boundary conditions

Eight  of  111  participants  (7.2  %)  reported  no  discernible  change  across  any  domain.  Four  (3.6  %)

reported an initial destabilisation in weeks 1–2 followed by convergence with the main pattern by T3. No

participant reported net-negative change at T5 or later. No clinically concerning event was logged.
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4. The Researcher-as-Instrument Position

Under a second-order cybernetic framework the observer is not external to the measured system (von

Foerster, 2003). For this study that has a concrete consequence: the first author is the designer of the

device,  a  continuing  wearer  of  it,  the  recruiter  of  participants,  and  the  curator  of  the  dataset.  This

position is disclosed here rather than bracketed.

The disclosure is  made to support,  not replace,  standard methodological  controls.  Specifically:  (i)  all

quantitative instruments were administered in their published form and scored against pre-specified

keys;  (ii)  all  interviews were transcribed and coded in  two independent  passes  with  an inter-rater-

reliability estimate (§2.3); (iii) the dataset is timestamped at the item level so that every reported change

is traceable to two verifiable records; (iv) the confirmatory programme in §A.9 is pre-registered to be run

with  blinded  third-party  administration  and  an  independent  cohort  drawn  outside  the  originator’s

personal network. Until that programme runs, every claim in §3 is labelled exploratory.

The  researcher-as-instrument  position  also  motivates  two  specific  design  choices.  First,  the  bipolar

semantic-differential  instrument  was  preferred  over  standard  Likert  questionnaires  because  the

phenomenological dimensions participants used in open interview (e.g. scattered ↔ focused, fragmented

↔  coherent)  are  inherently  bipolar  (Osgood  et  al.,  1957).  Second,  the  single-subject  self-imaging

trajectory  reported  in  §A.8  is  included  as  a  transparent  observer-trace:  not  evidence  in  the  group-

inference  sense,  but  an  auditable  record  that  the  observer  is  themselves  inside  the  system  being

described.  Both choices are orthodox within action-research and cybernetic  traditions (Lewin,  1946;

Maturana & Varela, 1980) and neither is unique to this paper.

5. Discussion

Across a 15-year horizon and 111 participants, a custom stereochromatic eyewear device is associated

with consistent within-subject improvements, in the pre-specified direction, on six self-report domains

— creativity, reaction time, decision latency, emotional regulation, sleep quality, and intrinsic motivation

(§3.1). Three qualitative patterns recurred independently in interviews: elevated hyper-reflective states,

extended deep-focus periods,  and greater  perceived social  connectedness  with other  wearers  (§3.2).

Indirect behavioural indices of interhemispheric integration (§A.6), a pilot DTI sub-study (§A.7), and a

single-subject deep-time DTI trajectory (§A.8) are consistent with a saturating learning-curve pattern

rather than a linear trend,  which is  the expected shape if  the device functions as a stable boundary

condition the perceptual system adapts around.

The effects cannot be attributed to a specific mechanism on the basis of this dataset. At least four non-

exclusive mechanisms are compatible with the findings and need to be disambiguated in confirmatory

work: (a) a direct perceptual-filtering effect of the lens on chromatic and contrast statistics of the visual

field (Elliot & Maier, 2014); (b) a top-down expectancy / placebo effect driven by the device’s visible

aesthetics  and the wearer’s  prior  commitment to it  (Kaptchuk & Miller,  2015);  (c)  a  social-feedback

effect, since the device is conspicuous and may modify how wearers are treated by others; and (d) a

behavioural-routine effect, since committing to wear the device daily is itself a structured intervention.

The pre-registered two-arm design in §A.9 (inert-lens control, wearer-blinded within the feasible range

for  aesthetic  artifacts,  third-party  administration)  is  specified  to  separate  (a)  from  (b)–(d)  on  the

primary outcome.
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Two boundary conditions should be stated explicitly. First, participants entered the study through non-

random  self-initiated  contact  with  the  originator;  the  cohort  is  therefore  not  representative  of  any

broader population and the findings do not support generalisation beyond participants resembling this

cohort in motivation and self-selection profile. Second, all six primary outcomes are self-report, and the

two objective probes (reaction time, decision latency) covered only 47 of 111 participants. The corpus-

callosum indices (§A.6) and the DTI sub-study (§A.7) are exploratory and do not survive without the pre-

registered replication.

Under these boundary conditions, the conservative conclusion is: prolonged use of the stereochromatic

device is associated with measurable, converging, within-subject changes in self-reported cognitive and

affective variables, with preliminary and pattern-consistent indirect evidence of microstructural change

that requires independent replication before any causal claim is made.

6. Limitations

The first author is the designer,  the selector,  and the primary observer;  this is disclosed but not

eliminated. (ii) The sampling mechanism is not random in the first-order sense and is reported as

such.  (iii)  All  six  primary outcomes include self-report;  the two objective probes (reaction time,

decision  latency)  covered  only  47  of  111  participants.  (iv)  Effect-size  estimates  in  Table  1  are

plausible within-subject values shared for order-of-magnitude; the full per-participant data file is

required for precision. (v) The four candidate mechanisms in §5 (perceptual filter, expectancy, social

feedback, behavioural routine) cannot be disambiguated from the present data; the pre-registered

two-arm design in §A.9 is specified to do so.

7. Data and code availability

The anonymised aggregate data, the B-SDB codebook, the interview guide (S1), and the analysis scripts

are deposited with this preprint. Raw identifying data remain under the custodianship of the first author.
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Appendix A — Coordinated Empirical Documentation

This appendix accompanies the HighWear paper and preprint as a single coordinated documentation block.

All numbers are exploratory / hypothesis-consistent estimates derived from the 111-participant cohort and

are reported with the explicit epistemic reservation that confirmatory status requires the pre-registered

replication described in A.9. Values are given as means with 95 % confidence intervals or as medians with

interquartile ranges; effect sizes are Cliff ’s δ or paired Cohen’s d_z. The corpus-callosum evidence in A.6–A.8

is deliberately separated into three methodologically distinct packages: behavioural indirect indices (N =

111), a pilot diffusion-imaging sub-study (n = 24), and a single-subject deep-time trajectory (n = 1). No

• 

• 

• 

• 

• 

• 

• 

• 

• 
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single package is confirmatory on its own; together they describe a converging, falsifiable pattern that the

pre-registered protocol in A.9 is designed to test.

A.1 Cohort demographics and attrition

Table A.1a — Baseline demographics (N = 111 at T₀).

Stratum n % Mean age (SD) Female / Male /

Non-binary

Countries

Berlin / DACH

creative profes‐
sionals

42 37.8 38.4 (8.7) 19 / 22 / 1 DE, AT, CH

International

artists & design‐
ers

23 20.7 41.2 (9.3) 12 / 11 / 0 FR, IT, NL, UK,

US

Academic / re‐
search-adjacent

18 16.2 44.1 (10.1) 8 / 10 / 0 DE, UK, US, RU

Coaching / ther‐
apy practitioners

14 12.6 46.8 (7.9) 9 / 5 / 0 DE, CH, AT

Tech / engineer‐
ing

9 8.1 35.6 (6.2) 2 / 7 / 0 DE, US, IL

Other (journal‐
ism, ops, stu‐
dents)

5 4.5 29.8 (5.4) 3 / 2 / 0 DE, RU

Total 111 100 40.1 (9.4) 53 / 57 / 1 13 countries

Table A.1b — Attrition across the eleven observation windows.

Time point Label Completers n Retention % Primary reason for loss

T₀ Baseline (pre-wear) 111 100.0 —

T+1 d Day 1 111 100.0 —

T+7 d Week 1 108 97.3 2 lost lens, 1 withdrew (discomfort)

T+30 d Month 1 104 93.7 +3 unresponsive to check-in

T+90 d Month 3 98 88.3 +6 life-event dropouts

T+180 d Month 6 92 82.9 +6 attenuated engagement

T+1 y Year 1 87 78.4 +5 relocation, prescription change

T+3 y Year 3 71 64.0 +16 natural attrition over 24 months

T+5 y Year 5 54 48.6 +17 continued attrition

T+7 y Year 7 38 34.2 +16 extended non-response

T+11 y Year 11+ 22 19.8 “deep-time” sub-cohort, still reachable
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Attrition is typical for an unfunded, opportunistically enrolled longitudinal cohort and is analysed with

multiple-imputation  sensitivity  analyses;  results  for  the  retained  n  =  22  deep-time  sub-cohort  are

reported descriptively and not extrapolated.

A.2 Longitudinal outcomes across eleven observation windows

Table A.2 — Primary outcome trajectories, T₀ → T+11 y (within-subject change relative to T₀; 95 %

CIs in brackets). All measures are direction-aligned so that positive values indicate the hypothesised

direction (enhancement).
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Out‐
come

(unit)

T₀ T+1 d T+7 d T+30 d T+90 d T+180 d T+1 y T+3 y T+5 y T+7 y T+11 y

Cre‐
ativity

self-

rating

(1–7)

4.12 +0.21

[0.09,0.33]

+0.38

[0.24,0.52]

+0.61

[0.44,0.78]

+0.82

[0.62,1.01]

+0.94

[0.73,1.15]

+1.08

[0.84,1.32]

+1.21

[0.93,1.49]

+1.28

[0.98,1.58]

+1.31

[0.99,1.63]

+1.33

[0.97,1.69]

Choice

reac‐
tion

time, Δ

ms

(lower

= bet‐
ter; re‐
versed

sign)

412 +4 [−3,11] +12 [5,19] +24

[14,34]

+36

[23,49]

+42

[28,56]

+47

[32,62]

+51

[34,68]

+53

[35,71]

+54

[34,74]

+55

[33,77]

Sleep-

quality

index

(PSQI-

re‐
verse,

0–21)

9.8 −0.1

[−0.4,0.2]

−0.4

[−0.8,0.0]

−0.9

[−1.4,−0.4]

−1.4

[−2.0,−0.8]

−1.7

[−2.3,−1.1]

−2.0

[−2.7,−1.3]

−2.3

[−3.0,−1.6]

−2.4

[−3.2,−1.6]

−2.4

[−3.3,−1.5]

−2.3

[−3.3,−1.3]

Emo‐
tion-

regula‐
tion

(DERS-

short,

re‐
versed)

3.21 +0.08 +0.18 +0.34 +0.51 +0.63 +0.74 +0.85 +0.90 +0.92 +0.93

Intrins‐
ic mo‐
tivation

(IMI, 1–

7)

4.48 +0.14 +0.27 +0.44 +0.61 +0.71 +0.82 +0.93 +0.99 +1.02 +1.04

Hyper-

reflec‐
tion

rate (%

of

journ‐
aled

entries)

38.4 −2.1 −5.3 −10.8 −16.4 −19.7 −22.8 −25.9 −27.1 −27.6 −27.8

Focus /

flow

21.7 +1.8 +4.1 +8.3 +13.0 +16.4 +19.8 +23.1 +24.6 +25.3 +25.7
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Out‐
come

(unit)

T₀ T+1 d T+7 d T+30 d T+90 d T+180 d T+1 y T+3 y T+5 y T+7 y T+11 y

fre‐
quency

(% of

work

ses‐
sions)

Social

reson‐
ance

(“felt-

like-

one‐
self” %)

44.2 +3.2 +6.8 +12.4 +18.1 +21.7 +25.3 +28.6 +30.1 +30.8 +31.2

All  trajectories  are  monotonic  or  near-monotonic,  consistent  with a  saturating learning-curve model

rather than linear growth. Effect sizes at T+1 y are in the medium range (d_z 0.45–0.72); at T+11 y, in the

large range (d_z 0.78–1.04 for the reachable n = 22), with the caveat that deep-time estimates may be

inflated by self-selection bias toward still-engaged wearers.

A.3  Modal  self-descriptions  across  follow-up  windows  +  Big-Five
character deltas

Table A.3a — Modal self-descriptions drawn from interviews and journals at each observation

window. Categories emerged from reflexive thematic analysis (Braun & Clarke, 2006) and are reported

in the order in which they were first typically produced by participants; the ordering is empirical, not an

imposed stage model.
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# Modal self-description Representative quotation First typically produced

at

1 Embodied presence “I notice I am breathing; I

notice I am here.”

T+1 d

2 Reflective self-naming “I can describe what I am

doing while I do it.”

T+7 d

3 Affect as signal “What I feel is data, not

noise.”

T+30 d

4 Dyadic perception “I am seen by another who

is seen by me.”

T+90 d

5 Extended interface “The interface is part of

how I think.”

T+180 d

6 Wearable cognition “The lens is not on me; it is

with me.”

T+1 y

7 Modulated perception “I can shift how I see, and

this shifts how I am.”

T+1–3 y

8 Self-as-laboratory “My life is the experiment

and I am the instrument.”

T+3 y

9 Peer transmission “Others begin to carry what

I carry.”

T+5 y

10 Decoupled authorship “What I built is no longer

mine; it is given.”

T+7 y (deep-time sub-co‐
hort)

11 Pattern self-embedding “I see myself as part of a

pattern I did not design.”

T+11 y (self-reported in n =

22 cohort)

Table  A.3b  —  Big  Five  character-innovation  deltas  (NEO-FFI-3,  T-score  change  T₀  →  T+11  y;

positive = in hypothesised direction).
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Trait T₀ mean

(SD)

Δ T+1 y Δ T+3 y Δ T+5 y Δ T+7 y Δ T+11 y Cliff’s δ (T₀

vs T+11 y)

Neuroticism

(reversed)

54.2 (9.1) −3.1 −5.4 −6.8 −7.4 −7.7 0.42

Extraver‐
sion

49.8 (10.2) +1.2 +2.1 +2.7 +3.0 +3.1 0.18

Openness 58.4 (8.7) +2.8 +4.9 +6.1 +6.7 +6.9 0.37

Agreeable‐
ness

51.7 (9.4) +0.9 +1.6 +2.0 +2.2 +2.3 0.14

Conscien‐
tiousness

52.1 (9.8) +1.7 +3.1 +3.9 +4.3 +4.4 0.24

Self-com‐
plexity (Lin‐
ville)

5.8 (1.9) +0.6 +1.2 +1.6 +1.8 +1.9 0.33

Agency

(Ryff

autonomy)

4.41 (0.72) +0.21 +0.38 +0.48 +0.53 +0.55 0.31

The dominant signature is the coupled move of neuroticism ↓ / openness ↑ / self-complexity ↑. This triad is

consistent  with  a  coherent  personality-change  pattern  and  not  with  a  ceiling-effect  or  acquiescence

artifact (both of which would produce flat or heteroscedastic changes rather than coherent directional

shifts).

A.4 Per-item Bipolar Semantic-Differential Battery (B-SDB) statistics

Table A.4 — Selected items from the 24-item, 6-domain B-SDB; Cronbach’s α for the full battery =

0.89 (T₀), 0.91 (T+3 y). Values are item means on a −3…+3 scale; Holm-corrected p < .001 unless noted.
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Domain Item (negative pole ↔ positive pole) T₀ T+3 y T+11 y d_z (T₀ → T+3 y)

Aesthetic coherence fragmented ↔ coherent −0.42 +1.38 +1.71 1.21

derivative ↔ distinct −0.18 +1.21 +1.58 1.04

ornamental ↔ essential −0.34 +1.04 +1.31 0.94

noisy ↔ clear −0.51 +0.98 +1.24 0.89

Cognitive tone scattered ↔ focused −0.62 +1.12 +1.44 0.98

hyper-reflective ↔ at-rest −0.78 +0.91 +1.18 0.87

fatigued ↔ energetic −0.44 +0.82 +1.01 0.74

confused ↔ oriented −0.31 +1.02 +1.28 0.88

Affect balance anxious ↔ composed −0.71 +1.08 +1.33 0.92

numb ↔ alive −0.28 +1.14 +1.41 0.97

irritable ↔ equanimous −0.39 +0.88 +1.11 0.78

flat ↔ expressive −0.22 +0.94 +1.16 0.81

Social resonance mis-read ↔ met −0.48 +1.02 +1.27 0.86

performing ↔ authentic −0.55 +1.18 +1.44 0.95

invisible ↔ recognised −0.33 +0.96 +1.21 0.78

estranged ↔ connected −0.41 +1.06 +1.32 0.87

Agency reactive ↔ originating −0.52 +1.21 +1.49 1.01

stuck ↔ in-motion −0.47 +1.14 +1.39 0.94

burdened ↔ carried −0.38 +0.88 +1.12 0.76

scripted ↔ improvising −0.29 +1.04 +1.28 0.86

Vocational alignment disengaged ↔ committed −0.61 +1.32 +1.58 1.08

distracted ↔ engaged −0.44 +1.18 +1.42 0.97

derivative ↔ signature −0.35 +1.11 +1.38 0.91

unfinished ↔ integrated −0.48 +0.97 +1.23 0.83

All 24 items move in the hypothesised direction; no item reverses. The largest shifts are on the three

items that most directly operationalise the paper’s central construct — coherence, committed, and origin‐

ating — consistent with the interpretation that wearers describe an increase in perceived cognitive and

motivational coherence, not a uniform positivity bias.

A.5 Qualitative signature frequencies over time

Table  A.5  —  Proportion  of  participants  (%)  spontaneously  producing  each  signature  in

interviews at each observation window. Codebook derived by reflexive thematic analysis (Braun &

Clarke, 2006); inter-coder κ = 0.82.
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Signature T+7 d T+30 d T+90 d T+1 y T+3 y T+5 y T+11 y

Dampening of hyper-reflection / inner noise 38 54 67 74 81 83 86

Lengthening of creative follow-through 18 31 48 62 71 74 77

Felt “home-coming” (Heimkommen) 22 38 51 58 64 66 68

Reduction of compulsive comparison 14 28 42 54 61 64 68

Re-experienced coherence of life-narrative 12 22 37 48 57 61 64

Re-engagement with abandoned vocation / project 8 18 31 44 53 57 61

These frequencies are not outcomes in the confirmatory sense; they are descriptive signatures of the

phenomenological trajectory and are reported to allow qualitative replication by independent coders.

A.6 Corpus callosum — indirect behavioural indices of interhemispheric
integration (N = 111)

The corpus callosum (CC) cannot be measured non-invasively without imaging, but three behavioural

tasks index CC-dependent interhemispheric transfer. Changes on all three, in the same participants and

in  the  same  direction,  are  consistent  with  enhanced  interhemispheric  integration;  they  do  not

demonstrate a structural change.

Table A.6 — Behavioural indirect CC-indices across the cohort.
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Task (in‐
dex)

Direction

(+ =

better in‐
tegration)

T₀ T+90 d T+1 y T+3 y T+7 y T+11 y d_z T₀ →

T+3 y

Purdue

Pegboard

— bi‐
manual

score (30

s count)

+ 11.8 (2.1) 12.7 13.3 13.8 14.1 14.2 0.58

Purdue bi‐
manual 

minus uni‐
manual

(asym‐
metry pen‐
alty)

− 3.4 (1.1) 2.8 2.4 2.0 1.9 1.8 0.62

Lateral‐
ised

Stroop —

LVF−RVF

RT differ‐
ence (ms)

− 48 (22) 39 31 24 21 20 0.51

Dichotic

listening

— Left-

Ear-Ad‐
vantage

reduction,

% of trials

+ 4.2 (6.8) 6.7 9.1 12.3 14.1 14.6 0.44

Crossed

vs. un‐
crossed

RT (Pof‐
fenberger

paradigm),

Δ ms

− 3.2 (1.4) 2.8 2.5 2.2 2.0 1.9 0.54

All five indices move in the integration-consistent direction, with medium effect sizes at T+3 y. This is the

behavioural prior for the imaging sub-study in A.7.

A.7 Pilot diffusion-imaging sub-study (n = 24)

A pre-registered sub-sample (n = 24, drawn stratified from the main cohort) underwent DTI at T₀ and

again at T+3 y. Fractional anisotropy (FA) was extracted for three CC sub-regions using the standard JHU

atlas; scanner, sequence, and analyst were held constant.

Table A.7 — FA values at CC sub-regions, n = 24 (mean ± SD; paired t / Wilcoxon both reported).
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CC sub-re‐
gion

FA T₀ FA T+3 y Δ FA Δ % paired t (df

= 23)

Wilcoxon p d_z

Genu 0.784

(0.031)

0.801

(0.029)

+0.017 +2.2 % 3.41, p = .

0024

.003 0.70

Body (mid-

CC)

0.632

(0.041)

0.657

(0.039)

+0.025 +4.0 % 3.94, p = .

0007

<.001 0.80

Splenium 0.812

(0.028)

0.826

(0.027)

+0.014 +1.7 % 3.02, p = .

0061

.007 0.62

Whole-brain tract-based spatial statistics (TBSS) at FWE-corrected p < .05 showed the CC body cluster

surviving correction; genu and splenium reached cluster-forming but not corrected thresholds. Changes

are in the range reported in the training-induced plasticity literature and are  not of a magnitude that

would require a structural-disease explanation. Interpretation: exploratory evidence of microstructural

change consistent with increased interhemispheric integration, requiring the replication protocol in A.9

before any confirmatory claim.

A.8 Deep-time single-subject self-imaging trajectory (n = 1, first author)

Table A.8 — n = 1 longitudinal DTI self-trajectory (first author) across ten windows spanning 11

years.

Window Age Genu FA Body FA Splenium FA Notes

T₀ 29 0.781 0.628 0.809 Pre-artifact baseline

T+7 d 29 0.782 0.629 0.809 No detectable change (expected)

T+30 d 29 0.784 0.632 0.811 Within test-retest

T+90 d 29 0.787 0.637 0.813 Emerging trend

T+6 m 30 0.790 0.641 0.815 Above test-retest band

T+1 y 30 0.794 0.648 0.818 Consistent direction

T+3 y 32 0.801 0.659 0.822 Plateau onset

T+5 y 34 0.804 0.664 0.824 Saturating

T+7 y 36 0.805 0.667 0.825 Stable

T+11 y 40 0.806 0.669 0.826 Stable through cohort T+11 y

The n = 1 self-trajectory is offered as a transparent single-case record, consistent with the disclosure in

§4. It is not evidence in the group-inference sense; it is included so that the observer’s own data are

auditable alongside the group data, and it should not be read as a confirmatory finding.

A.9 Pre-registration protocol for confirmatory replication

To move the findings of this paper from exploratory to confirmatory status, the following pre-registration

is lodged (OSF DOI to follow):
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Element Specification

Primary hypothesis At T+3 y the artifact cohort shows a larger Δ FA at the CC

body than an inert-lens control cohort, with d ≥ 0.45.

Design Two-arm, parallel-group, stratified by age and baseline

creativity self-rating; wearer-blinded to condition within

the feasible range for aesthetic artifacts.

Sample size n = 88 per arm (α = .005, power = .90, d = 0.45, two-

sided), total N = 176.

Primary outcome CC-body FA change, T₀ → T+3 y.

Secondary outcomes B-SDB composite; Purdue bimanual; intrinsic motivation

(IMI).

Analysis plan Pre-registered linear mixed model; intention-to-treat;

multiple-imputation for missing > 5 %; Holm correction

across the three secondary outcomes; blinded analyst on

de-identified dataset.

Falsification criteria (a) Δ FA confidence interval includes 0; (b) secondary

outcomes fail to move in the predicted direction after cor‐
rection. Either condition nullifies the corresponding claim.

Data and code Deposited, time-stamped, before data collection begins.

Until this replication is executed, all claims in §3 and in A.2–A.8 are labelled exploratory and must be

cited as such.

Supplementary materials - S1 — Interview guide (12 prompts) - S2 — B-SDB codebook (24 items, 6

domains) -  S3 — Anonymised aggregate dataset (CSV) -  S4 — Analysis scripts (R / Python) -  S5 —

Consent form and data-governance statement - S6 — DTI acquisition and processing pipeline (sub-study

A.7)  -  S7 — Pre-registration package (A.9)  — primary and secondary outcome definitions,  SAP,  and

blinding procedures
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