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1.Executive summary

Within the PEER project, the WP5, entitled “Learn: Piloting and Evaluation” presents the detailed usage
scenarios, integrates the components of the PEER project in the use-cases, and obtain feedback from users.
WP5 contains Task T5.7 Management of the Evaluation Process, related to every aspect of the evaluation
process.

CATIE is responsible for T5.7 “Management of the Evaluation Process”, starting in M10 and finishing in M48.
This task encompasses the development of an evaluation protocol of acceptance levels for each Al (Artificial
Intelligence) prototype from the project, the actual performance of the evaluation and the centralization of the
results to present before the consortium. This sequence will be performed 3 times during the project, improving
the prototypesfrom TRL 3 (Technical Readiness Level)to TRL 5. Additionally, thistask encompasses the testing
of the 1%t version of AlA (Artificial Intelligence Acceptance) index to be developed in WP4, for which CATIE
is also responsible. These data will be presented extensively in the deliverable D4.2 which is due in M36.

The present deliverable D5.6 Report on the Evaluation Process presents the methodology, the results and
perspectives on the evaluation of the MVP (Minimal Viable Product) for each use-case. This evaluation will be
performed 3 times iteratively toimprove the prototypes, from partially simulated (TRL 3, Year 2) to functionalin
real conditions (TRL 5, Year 4) prototypes.

The results related to the use of MVPs revealed that participants reported sufficient comprehensibility from the
prototype to achieve the usage scenario. Noteworthy, all participants but one was able to complete the task.
However, most participants reported a limited understanding of the overall functioning of the prototypes.

We collected feedback specific to each use-case and elements to improve each prototype as well. The main
improvement avenue is related to the timely provided explanations by the Al assistant.

We also collected feedback on the first version of the AIA Index. The results related to the AIA index were
crucial to improve it for the next evaluation. The constructs focused on in the PEER project — namely
comprehensibility, user agency, overall trustworthiness — exhibited satisfactory results given the elements
collected through the corresponding items. We were able to identify avenues for improvements, especially
on social-oriented constructs, such as cultural aspects, ethics, privacy and data governance.
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2. Task/Work Description

2.1 Objectives of T5.7

T5.7 pursues two main objectives, from M10 to M48 (Table 1). First, it aims at providing all elements of
evaluation relevant to improving the different versions of prototypes of each use-case, with a focus on
aspects such as human-Al collaboration, comprehensibility, and overall trustworthiness. Second, it aims at
providing elements to improve the AlA index developed in WP4.,

Deliverable

D5.6 | First report on the evaluation process (M24).
D5.7 | Second report on the evaluation process (M36).
D5.8 | Third report on the evaluation process (M48).
Table 1: Summary of deliverables of T5.7.

M10- T5.7 | Transparent and reliable measurement
M4s8 scales for the evaluation of trustworthy Al.

2.2 Use-cases: Proditec, City of Amsterdam, Sonae and Datacation

According to the Grant Agreement, the evaluation should have involved 4 use-cases. These use-cases are
heterogeneous in terms of application domains, users and context of use.

This subsection presents the mock-ups evaluated for T5.7.

2.2.1 Proditec: Human-in-the-loop and Explainable Anomaly Detection Trainer
The goal of Proditecis to improve a coin sorting machine. They suggest the integration of an Al assistant into
their machine’sinterface. This Al assistantaims to provide contextualinformation, guide the operator through
the various stages of sorting process and facilitate the resolution of any errors.
An initialinteractive mock-up was created on Figmato visualize the integration of this Al assistantinto theuser

interface. This mock-upillustrates the main screens of the journey (Figure 1), the possible interactions with the
Al assistant, as well as the visual elements implemented to support the operator in their daily tasks.

Figure 1: Three screens of the Proditec mock-up.
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2.2.2 City of Amsterdam: A personalized Navigation App for Wheelchair Users

The City of Amsterdam's goal is to develop a mobile application specifically designed for the navigation of
wheelchair users. In this application, an Al assistant considers key constraints such as the type of wheelchair
(manual or electric), the number of crossings or the accessibility of sidewalks. The goal is to offer personalized,
safe and usable routes to facilitate daily travel and improve user’s independence.

An initial interactive mock-up was created on Figma to illustrate the user experience on mobile (Figure 2).
This mock-up simulates the entire journey, from setting preferences to displaying the appropriate route.
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Figure 2: City of Amsterdam's mock-up.

2.2.3 Sonae: A Personalized In-Store Navigation Assistant for Customers (SigaApp)

Sonae’s goal is to offer a route planning solution within a supermarket, based on the user’s shopping list. The
goal is to facilitate travel by optimizing the route between store aisles, based on various customizable criteria:
route type (shortest in distance or time) or order of passage (picking up fresh produce last). This approach aims
to improve the shopping experience, reduce time spend in-store, and limit unnecessary trips.

A simulator (Figure 3) was developed to model the behaviour of the planning algorithm (Al assistant) and test
different scenarios. It allows to visualize routes generated based on shopping list and defined preferences, as
well as updates if there are any changes.
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Figure 3: Sonae's simulator.
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2.3 Preparatory Work

Start Optimization
eyl

The Datacation goalis to provide an Al assistant system that helps
logistics engineers and systems experts in optimizing product
allocation and location type configuration on future orders. The Al
assistant considers some inputs (warehouse’s layout, location types
zoning details, occupancy status of warehouse, list of all orders
stored in the warehouse and incoming order) to propose solutions
suggestion for re-allocating or reconfiguring the warehouse.

An initialinteractive mock-up was created on Figma to simulatethe
behaviour of the Al assistant (Figure 4). This mock-up illustrates the
visualelementsavailableto logistics engineersto carry out their job,
the solutions proposed by the Al assistant and the possible
interactions with it.

solutions Explorer o en

Figure 4: Datacation's mock-up.

This subsection presents the tasks performed to conduct the first phase of T5.7.

2.3.1 Collaboration with use-case owners

Throughout the development of MVP 1, close collaboration was maintained with the use-case owners to
ensure a coherent design aligned with real-world needs. Regular meetings were held to monitor the progress
of the mock-ups, discuss functional and ergonomic decisions, and prepare for initial evaluation phases. A key
stagein the process was the in-depth testing phase: CATIE accessed all mock-ups for detailed analysis. These
tests helped identify concrete areas for improvement, and structured feedback was provided to the different
use-case owners. Several design iterations were carried out until the mock-ups reached a sufficient level of

maturity to be evaluated with end-users.

2.3.2 Creation of the AlA index and the evaluation protocol

As a reminder, the main objective of the project is to build and evaluate various Al assistants, with a particular
focus on user trust. To supportthis goal, a dedicated questionnaireis developedto assess the assistant’soverall
trustworthiness as a predictor of acceptance: the AlA index.
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2.3.2.1 AlA index

The 15t version AIA index includes around sixty questions covering several constructs, such as human-Al
collaboration, auditability, transparency or data governance. The current version is a work in progress (a first
prototype version), which will be progressively improved over the next iterations based on user feedback and
expert inputs. A detailed presentation of the AIA index as it stands will be provided in the future deliverable
D4.2. The final validated version of this index is scheduled for M36 of the project.

2.3.2.2 Experiment protocol

A standardized experimental protocol was created for all use-casesto ensure consistency. The protocol includes
five main steps:
e (1) participant welcome and informed consent,
e (2) completion of a task using the corresponding mock-up,
e (3) completion of the AlA index questionnaire,
e (4) a semi-structured interview divided into two parts — the first focusing on the predictors of
trustworthinessandthe AlA index, the second addressingtheinterface and user experience - andfinally
e (5) a socio-demographic questionnaire.
The sessions were audio recorded as well as the screen of the mock-up.

2.4 MVP evaluation sessions

To evaluate the different Al assistants, we implemented the experimental protocol described in the previous
section across the 4 different use-cases. The evaluation sessions were conducted on-site at each partner
location, allowing us to test the mock-upin context. All evaluations were conducted using Peac?h, our dedicated
tool for managing the protocol and collecting data in a structured and consistent manner.

In total, 28 sessions were organized at four locations:

e Proditec facility in Pessac (France): 3 days working with 11 company employees.

e Sonae facility in Porto (Portugal): 2 days working with 6 company employees.

e City of Amsterdam (Netherlands): 2 days working with 7 end-users (wheelchair users) recruited by
Cliéntenbelang Amsterdam, a dedicated partner of the City of Amsterdam in this project.

e Broekman Logistics Venlo (Netherlands): 1 day working with 4 company employees recruited by
Datacation.

Each session lasted approximately 1.5 hours per participant and followed the same structure. While the
participants in Proditec and Sonae were not representative of the final target users (as they were company
employees), they still provided valuable feedback on usability and perceived trustworthiness. In contrast, the
City of Amsterdam and Datacation sessionsallowed us to collectinsightsdirectly from the intended user group,
enriching the evaluation of the Al assistant's relevance and trustworthiness.

2.5 Methodology of MVP Evaluation

The overall methodology adopted by CATIE to perform the evaluations of MVPs is based on actual usage of
prototypes by participants. Participants were recruited amongst employees of use-case owners, namely
Proditec and Sonae, wheelchair users for City of Amsterdam recruited together with the help of Cliéntenbelang
Amsterdam, and Broekman Logistics employees for Datacation.
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The experimental sessions were individual. They consisted of the participant following the usage scenario with
the prototype (outcomes of T5.1) and answering surveys on a computer equipped with Peac?h, and a facilitator,
either directly from CATIE — for Sonae (English), Proditec (French) and Datacation (English) — or from City of
Amsterdam (Dutch).

Each session was performed as follow:
1. Presentation of the usage scenario to the participant by the facilitator.
2. Thetask performed by the participant with the prototype.
3. The AlA index answered by the participant.
4. A semi-structured interview with the participant by the facilitator:
a. Discussing the AlA index.
b. Discussing the prototype.
5. A socio-demographic survey with mitigation variables.

Each session has been audio recorded, as well as the screen of the prototype when the participant was using it.
The recordings were analysed thematically: themes such as Human-Al Collaboration, Comprehensibility or
User Agency.

2.6 Analysis

The analysis took two different forms: analysis of user feedback and analysis of the AlA index.
2.6.1 Users feedback analysis

An effort was dedicated to processing and analysing the data that was collected during the evaluation sessions,
with the goal of providing actionablefeedback toeach use-caseteam on aspects such as user experience, clarity
of interaction, and overall interface usability. To do so, we relied on a combination of direct observations during
mock-up usage and semi-structured interviews. A thematic analysis was conducted to identify key recurring
themes, supported by representative verbatim excerpts from participants. The results of this analysis were
presented to the project consortium, with the aim of accelerating the prototype refinement process carried out
within WP5.

2.6.2 Analysis of AlA index for prototype

Alongside the qualitative analysis, data from the AIA index questionnaire were processed quantitatively to
generate clear indicators of perceived trustworthiness of the Al assistants embedded in each mock -up. This
analysis helped identify the strengths and weaknesses perceived by users for each use-case, based on the
various dimensions covered by the index (e.g., collaboration, auditability, transparency). The results were used
to complementing the UX (Use eXperience) analysis and helping the project teams to prioritize improvements of
the prototypes.

2.7 Main outcomes

Thisfirst evaluation of the partially simulated Al prototypes led to crucialfindingson two differentaspects. First,
we identified avenues for improving the prototypes themselves. Second, we collected relevant insights to
improve the AIA index as a first functioning version at this stage.
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The results related to the use of MV Ps revealed that participants reported sufficient comprehensibility from the
prototype to achieve the usage scenario. Noteworthy, all participants but one was able to complete the task.
However, most participants reported a limited understanding of the overall functioning of the prototype
(especially for the Proditec use-case) or even the usefulness of the Al assistant as a supportin their (iterative)
decision-making process.

We collected feedback specific to each use-case and elements to improve each prototype as well. The main
improvement avenue is related to the explanations provided by the Al assistant. These insights encompass
both the contents of explanations, their timing during the actual usage, and the positioning on the screen,
reinforcing the overall User Experience.

The results related to the AIA index were crucial to improve it for the next evaluation. Overall, all participants
but one were able to complete this first version of 59 items. The constructs focused on in the PEER project —
namely comprehensibility, user agency, overall trustworthiness — exhibited satisfactory results given the
elements collected through the corresponding items. We were able to identify avenues for improvements,
especially on social-oriented constructs, such as cultural aspects, ethics, privacy and data governance.

The results reported in this deliverable are to be carefully interpreted since prototypes were tested in
controlled environments, mostly by employees of the use-case owner involved in the creation of the
prototypes. Coupled with the improvements of the AlA index, next evaluation will provide more realistic results
on the actual trustworthiness of the Al prototypes.

2.8 Conclusion and perspectives

This first round of evaluation presentedin this deliverable offered positive perspectives both the first versions
of the prototypes and the first version of the AIA index. Results reported in this document provide avenues
for improvements in these two areas for higher TRLs and therefore getting closer to ecological conditions,
realistic features and more adopted systems.

For the prototypes, efforts will be focused on strengthening their comprehensibility. We (CATIE) recommend
working on explanations, especially with better timing, form and contents. For the AlA index, items related to
socially oriented constructs should be reworked, especially on cultural aspects, ethics and privacy and data
governance. These last considerations are linked with activities of WP4, and will be extensively presented in
D4.2 due M36 of the project.

The next phase of evaluation that will follow this phase of improvements will take into account the limitations
highlighted in this document, especially on the participants’ profiles and the realness of the usage scenarios.
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2.9 Workplan

The table below (Table 2) present all actions performed to accomplish the first part of the task T5.7.

Q4

Q1

Q2

Q3

Q4

Q1

M10

M11

M12

M13

M14

M15

M16 M17 M18

M19

M20

M21

M22

M23

M24

M25

M26

M27

Creating the
evaluation tools

Creating the AIA
index

Creating the
protocol

Translations of the
protocol (FR, NL)

Implementation of
the protocol in
Peac?h

Experiments of the
first 3 uses-cases

Transcription and
translations of the
experiments data

Data analysis
(Thematic analysis)

Data analysis (AIA
index)

Presentation of
early results for
prototypes

Writing deliverable

Review of the
deliverable

D5.6 V1

Experiments of
Datacation use-case

Transcription of the
experiments data

Data analysis
(Thematic analysis)

Data analysis (AIA
index)

Presentation of
early results for
Datacation use-case

Writing deliverable

Review of the
deliverable

D5.6 V2
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3.Methodology

This section presents the methodology used in the project, including the objectives of the tests, evaluation
protocol and the methodology for analysing and processing results.

3.1 Objectives

The overall goal of the PEER projectis to build human-Al collaborationsthatfacilitate acceptability and adoption
of Al tools perceived as trustworthy by their users. Thus, the evaluation process of the first MVPs focused on
validating trustworthiness-related notions — notably those related to explainability and comprehensibility, but
also usefulness, user agency, perceived collaboration, or other aspects of the user experience.

The goal of the different evaluations was to deliver results to technical partners to improve their Al systems,
and use users’ insights to improve the definition of scales and metric to measure acceptance level. Additionally,

the City of Amsterdam use-case wanted to gather user feedback regarding alternative versions of the MVP’s
interface.

3.2 Evaluation protocol

The evaluation protocol consists of a common basis and adaptations for each use case.
3.2.1 Common base

A common base has been built to facilitate the experiments. The methodological tools, the experimental
sessions and the material are presented in this section. All sessions were conducted usingthe Peac?h platform’.

3.2.1.1 Methodological tools

Observation grid

To guide the observations, we created an observation grid, a standardized template that ensures different
experimenters collect qualitative data in a consistent and comparable manner (e.g. problems encountered,
task duration, etc.). The template of the observation grid is available on the Peac?h platform:
https://app.peac2h.io/surveys/8532/test_protocol.

The grid sections are aligned with the different stages of the test scenario based on the different stages of
prototype testing making it easy to trace insights back to specific points in the user journey. We therefore

adapted this grid according to each use case, thus creating 3 different versions.

These tools are available on the Peac?h platform:

L You are invited to create a Peaczh account to have access at all the links related to the Peac?h platform.
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e Proditec observation grid:
o In English: https://app.peac2h.io/surveys/9380/test_protocol.
o In French: https://app.peac2h.io/surveys/907 1/test_protocol.
e City of Amsterdam observation grid:
o In English: https://app.peac2h.io/surveys/9072/test_protocol.
o In Dutch: https://app.peac2h.io/surveys/9379/test_protocol.
e Sonae observation grid:
o In English: https://app.peac2h.io/surveys/9726/test_protocol.
e Datacation observation grid:
o In English: https://app.peac2h.io/surveys/13666/test_protocol.

AlA index

With the aim of evaluating the perceived trustworthiness, we built the AIA index, as described in the future
deliverable D4.2 duein M36, developed based on the foundational elements identified in the review presented
in deliverable D4.1 (Fage et al. 2025). This index revolves around 10 constructs (Figure 5) andis composed of
59 questions. Theindex is still being improved in accordance with the objectives of WP4. The first version of the
AlA index is available on the Peac?h platform: https://app.peac2h.io/surveys/9181/test_protocol.

User-centred trustworthiness framework

Technical Safety, security and Privacy and data -
User agency . ) Comprehensibility
functioning well-being governance
Others components
Ethics Auditability Collaboration g ) Anthropomorphism
of user experience

Figure 5: The 10 constructs used to assess perceived Al trustworthiness.

The questionnaire starts with 51 items assessing perceived Al attributes to compute the composite reality of
perceived trustworthiness:

e 3items related to user agency.

e 5items related to technical functioning.

e 5items related to safety, security, and well-being.

e 4 items related to privacy and data governance.

e 8items related to comprehensibility.

e Gitems related to ethical aspects.

e 3items related to auditability.

e 8items related to human-Al collaboration.

e 2items related to anthropomorphism.

e 7 items related to overall satisfaction and other components of user experience.

Then, participants answer 8 items used for situation awareness and acceptance-related control variables:
e 3items measuring actual self-reported trust and acceptance for said interaction.
e 1 item directly asking for overall perceived trustworthiness.
e 4items measuring situation awareness as a control of trust-related measures.

” ” o«

Each item uses a 5-point Likert format (“Strongly disagree”, “Disagree”, “Neutral”, “Agree”, “Strongly agree”).
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Interview guide

An interview guide helps structure data collection during semi-structured interviews. It helps guide the
discussion while ensuring the homogeneity in the responses collected. It also allows different experimentersto
contribute to the same protocol by collecting reliable, coherent, and uniform data.
The interview guide is divided into two parts:

e Questions about the AlA index to improve it (WP4).

e Questions about the prototype (WP5).
The template is available on the Peac?h platform: https://app.peac2h.io/surveys/9067/test_protocol.

The interview guide was adapted for each use case:
¢ Proditec interview guide:
o In English: https://app.peac2h.io/surveys/9086/test_protocol.
o In French: https://app.peac2h.io/surveys/9125/test_protocol.
e City of Amsterdam interview guide:
o In English: https://app.peac2h.io/surveys/9088/test_protocol.
o In Dutch: https://app.peac2h.io/surveys/9126/test_protocol.
e Sonaeinterview guide:
o In English: https://app.peac2h.io/surveys/9085/test_protocol.
e Datacation interview guide:
o In English: https://app.peac2h.io/surveys/13654/test_protocol.

Socio-demographic and mitigation variables questionnaire

The socio-demographic and mitigation variables questionnaire are divided into two parts. The first part collects
information on the general characteristics of the participants (age, gender, socio-professional category). The
objective of this questionnaireis to better understand the profile of the participants to contextualize the results
and help interpretation. The second part of the questionnaire assesses various variables regarding general
user-Al relationship or user-technology relationship: trust propensity with these technologies, willingness to
accept the use of Al technologies, motivation to use Al technologies, effort expectancy, Al literacy, and company
reputation. These variables help controlling for potential biases and confounding factors that could
unintentionally cause systematic errors or distortions and lead to inaccurate or unrepresentative results.

The template of this questionnaire is available on the Peac?h platform:
https://app.peac2h.io/surveys/8018/test_protocol.
3.2.1.2 Experimental session

For each of the 4 use-cases, the experimental session took place in a controlled environment (a separate,
quiet room with no traffic, where the participant will not be distracted by noise or the presence of other people
than the experimenters) with the same modalities for all participants.

Steps of the experimental session (Figure 6):

1. Welcome and consent form: the experimenter welcomes the participant and introduces him/her to the
study. Then a consent form is presented to the participant. If the participant accepts the conditions, the
experimenter can begin the study and its recording.

2. Task scenario: the experimenter presents the prototype, the task to be carried out to the participant and
its objectives. Then the participant must carry out the task in autonomy, the experimenter is here if the
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participant needs help. The participantis asked to think aloud during the task to help the experimenter
understand his/her thinking.

AlA index: questionnaire focused on acceptance / trustworthiness: once the task is completed, the
participant is invited to complete the AIA index. For each item the participant can select one of the
following responses: “Strongly disagree”, “Disagree”, “Neutral”, “Agree”, “Strongly agree”. Thereis also
acheckbox “lIcan’tanswer” availablefor each question. If the participantclicks on thischeck box, he/she
must tell the experimenter why he/she thinks he/she can’t answer this question. The instructions given
to the participant are to think aloud during the completion of the questionnaire so that the experimenter

can collect as much information as possible.

Semi-structured interview: it is an exchange between the experimenter and the participant. The
experimenter asks the participant a series of questions.

The interview is divided into two parts:

e First part - Predictors of trustworthiness: the experimenter wants to know what the participant
thinks about the AlA index.

e Second part - Behaviour withthe application: the experimenter wantstoknow what the participant
thinks about the prototype.

Socio-demographic questionnaire: the participantmust answer some questions on his/her profile (age,
gender, employment) as well as mitigation variables on generic human-Al relationship.

6. Acknowledgments: at the end of the session, the participant is thanked for his/her participation.

. Socio-
Welcome and . Semi-structured .
Task scenario AlA Index . ) demographic Acknowlegements
consent form interview N .,
questionnaire

Figure 6: The experimental session steps.

All experimental sessions are available on the Peac?h platform:

Proditec:
o Participant study in English: https://app.peac2h.io/time_periods/12429/test_protocol.
o Experimenter study in English: https://app.peac2h.io/time_periods/12427/test_protocol.
o Participant study in French: https://app.peac2h.io/time_periods/12113/test_protocol.
o Experimenter study in French: https://app.peac2h.io/time_periods/12114/test_protocol.
City of Amsterdam:
o Participant study in English: https://app.peac2h.io/time_periods/12144/test_protocol.
o Experimenter study in English: https://app.peacZh.io/time_periods/12146/test_protocol.
o Participant study in Dutch: https://app.peac2h.io/time_periods/12431/test_protocol.
o Experimenter study in Dutch: https://app.peac2h.io/time_periods/12433/test_protocol.

o Participant study in English: https://app.peac2h.io/time_periods/12117/test_protocol.

o Experimenter study in English: https://app.peac2h.io/time_periods/12141/test_protocol.
Datacation:

o Participant study in English: https://app.peac2h.io/time_periods/16913/test_protocol.

o Experimenter study in English: https://app.peac2h.io/time_periods/16914/test_protocol.

3.2.1.3 Material

To carry out the experimental session, we used the material below:

Printed consent form in the language spoken by the participant.
Computer 1 ("participant"): to display the mock-up and the Peac?h “participant study”.
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e Computer 2 ("experimenter"): to monitorand coordinate the session through the Peac?h “experimenter
study”.

e Screen capture tool (on Computer 1) used to record participants interactions step-by-step, making it
possible to later analyse usability issues and decision paths in the user journey.

e Smartphone (only for Amsterdam) with the prototype on it, and a screen capture tool.

e Dictaphone to capture auditory information to be transcribed later.

e Stopwatch/ visible clock (to track task duration).

¢ Internet access to be able to use the Figma mock-ups, the simulator environment and the Peac?h
platform.

3.2.2 Use-case specifics

The use-cases were differentdueto the specificitiesthat were provided for each experiment. We describe below
the participants, the experimental conditions and the scenarios.

3.2.2.1 Description of the participants

General description

A total of 28 participants were recruited for this first evaluation round. The gender distribution is almost
balanced with 10 women and 18 men. All age groups are represented, and more than half of the participants

are over 30 years old (Figure 7). In terms of socio-professional category, two-thirds of the participants are

employees (Figure 8). This was expected, as the participants recruited for the Proditec, Sonae and Datacation
use-cases are employees. Nine participants have a disability.

Participant distribution by age category

i

18 -29 30-39 40 - 49 50-59 60 - 69 70-79

12
10

Count
ESY

[x%]

Figure 7: Participants distribution by age category.

Participant distribution by socio-professional category
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Figure 8: Participants distribution by socio-professional category.
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Proditec

e 11 participants (2 women, 9 men), 1 participant colourblind.
e Average age category = 18 — 29 years old.
o Proditec employees (non-representative of end-users).
e 3 profiles:
o 5novices (non-technical profiles: non-engineers, non-Al experts).
o 4 non-Alengineers.
o 2 machine learning experts.
e AUl MVP-naive: never tested the mock-up before.
e According with the participants answers to the socio-demographic and mitigation variables
questionnaire, all had an overall positive opinion of Al in general (Figure 9):
o 81.8% of participants usually trust Al technologies until they give them reasons not to.
100% of participants are willing to use Al technologies.
90.9% of participants are willing to take advice from Al technologies.
72.8 % of participants are entertained by interacting with Al technologies.
For 81.8 % of participants, it is usually easy to interact with Al technologies.
63.7% of participants think they are able to evaluate the capabilities and limitations of an Al
technology after using it.
o 63.7% of participants think they are able to choose the best option for them from various
recommendations provided by an Al technology.
o 72.7% of participants have a favourable opinion about the company that developed the Al
assistant tested during the evaluation.

O O O O O

Detailed users' answer distribution across all items
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Figure 9: Participants opinions about Al technologies for Proditec use-case.

City of Amsterdam

e 7 participants (5 women, 2 men), who use wheelchair: representative of end-users.

e Average age category = 50 — 59 years old.

e 1 self-employed, 2 retired, 1 employed, 3 others.

e Familiarity with Google maps of Apple maps.

e All MVP-naive: never tested the mock-up before.

e According with the participants answers to the socio-demographic and mitigation variables
questionnaire, all had an overall positive opinion of Al in general (Figure 10):

o 85.7% of participants usually trust Al technologies until they give them reasons not to.

85.7% of participants are willing to use Al technologies.

57.1% of participants are willing to take advice from Al technologies.

28.6 % of participants are entertained by interacting with Al technologies.

For 71.4 % of participants, it is usually easy to interact with Al technologies.

85.7% of participantsthink they are able to evaluate the capabilities and limitations of an Al

technology after using it.

o 85.7% of participants think they are able to choose the best option for them from various
recommendations provided by an Al technology.

o O O O O
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o 100% of participants have a favourable opinion about the company that developed the Al
assistant tested during the evaluation.

Detailed users' answer distribution across all items
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Figure 10: Participants opinions about Al technologies for City of Amsterdam use-case.

Sonae

e 6 participants (3 women, 3 men), 1 participant with limited hearing.

e Average age category = 18 — 29 years old.

e Sonae employees (non-representative of end-users).

e All familiar with Al technologies in general.

o AWl MVP-naive: never tested the simulator before.

e According with the participants answers to the socio-demographic and mitigation variables
guestionnaire, participants had a very positive opinion of Al in general (Figure 11):

o 100% of participants usually trust Al technologies until they give them reasons not to.

100% of participants are willing to use Al technologies.

100% of participants are willing to take advice from Al technologies.

83.4 % of participants are entertained by interacting with Al technologies.

For 100 % of participants, it is usually easy to interact with Al technologies.

83.3% of participants think they are able to evaluate the capabilities and limitations of an Al

technology after using it.

o 100% of participants think they are able to choose the best option for them from various
recommendations provided by an Al technology.

o 66.7% of participants have a favourable opinion about the company that developed the Al
assistant tested during the evaluation.
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Figure 11: Participants opinions about Al technologies for Sonae use-case.

Datacation

4 participants (4 men).
e Average age category = 40 — 49 years old.
Broekman Logistics employees:
o 3 logistic engineers (end-users).
o 1SHEQ (Safety/Security, Health, Environment, Quality) manager.
e Familiarity with Al technologies:
o 1 participant very familiar with Al technologies.
o 2 participants familiar with Al technologies.
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o

1 participant non-familiar with Al technologies.

e AWl MVP-naive: never tested the simulator before.
e According with the participants answers to the socio-demographic and mitigation variables
questionnaire, 3 out of 4 participants had an overall positive opinion of Al in general (Figure 12):
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50% of participants usually trust Al technologies until they give them reasons not to.

100% of participants are willing to use Al technologies.

100% of participants are willing to take advice from Al technologies.

75% of participants are entertained by interacting with Al technologies.

For 50 % of participants, it is usually easy to interact with Al technologies.

25% of participants think they can evaluate the capabilities and limitations of an Al technology
after using it.

100% of participants think they are able to choose the best option for them from various
recommendations provided by an Al technology.

25% of participants have a favourable opinion about the company that developed the Al
assistant tested during the evaluation.
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Figure 12: Participants opinions about Al technologies for Datacation use-case.

3.2.2.2 Experimental conditions

The experimentations were conducted in different languages:
e Proditec: French

City of Amsterdam: Dutch
Sonae: English
Datacation: English

For each use-case, two CATIE experimenters were presentto carry out the experimental sessions. For the City
of Amsterdam use-case, an employee of the company, specialized in UX, was charged of driving the session
because no CATIE experimenter speaks Dutch. All the tools were translated into the chosen language
(observation grid, AlA index, interview guide, socio-demographic and mitigation variables questionnaire).

3.2.2.3 Description of scenarios

Proditec

The task consists of sorting coins. This sorting is performed using the new version of Proditec's sorting software.
First, the participants must label the different coins. They can choose to do this themselves or use the Al
assistant; in this case, they must select at least three correct and three incorrect coins. Second, the participants
must train the model. They can choose their level of deep learning expertise: novice or expert. The participants
then enter the degree of accuracy they wish to achieve for good and bad coins after training the model: 96%
accuracy for good coins and 96% accuracy for bad coins. Third, the participants must choose the
hyperparameters for their models (they can ask the Al assistant for help). Fourth, the participants can optimize
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the model (threshold value, visualize images, etc.) until they achieve the previously defined accuracy. Finally,

they must validate the model (Figure 13).
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Figure 13: Proditec user flow.

City of Amsterdam

Proximity to PT Stops

Route 1 Route 2
For example:
User profile Wheelchair
dimensions
l Welighting
Ordering of for
Preferences determining
the first route
W Fastestor
Scenic
Il Accessibility to Public
Transports (Yes or No)

e Sidewalks or Bike paths

Figure 14: City of Amsterdam user flow.
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First, the participants must specify their profile (wheelchair
dimensions, etc.). Then they rank their preferences to
determine the first route. There are three types of
preferences:

e Do you prefer taking the fast route or the scenic route?
“Fast route”, “Scenic route”, or “Balanced route”.

e Do you prefer routes with accessible public transport
options nearby? “Yes, | do prefer routes with accessible
public transport options nearby”, or “No preference”.

e Do you prefer sidewalks or bike paths for your route?

“Bike path”, “Sidewalk”, or “No preference”.

After this, a route is presented to the participants. They can
increase or decrease the number of crossroads, the time
spent on the bike path, and the time spent on the sidewalk.
At the end the participants complete a satisfaction question
to rate the proposed route (Figure 14).



Sonae

The task consists of a route planning and navigation task in a supermarket. First, the participants go through a
quick tutorial to handle the simulator. In this tutorial the experimenter introduces the functionalities of the
simulator to the participants. Once the tutorialis over, the participants add some products to their shopping list:
apple, carrot, canned food, ice cream and meat. The participants indicate that they want to take the ice cream
last. They want to take the fastest route, so they select the “minimize shopping time” button. Then, the
participants can follow the proposed route or not. They can do it as they want, like in a real supermarket. After
picking the meat, participants realise they plan to buy cheese, so they decide to add it to their shopping list. At
the end of the simulation, the participants can complete a satisfaction survey (Figure 15).
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Figure 15: Sonae user flow.

Datacation

First, the participants loginto the system. Afterthat, they arrive on the “input” menu. They had toupload different
files and configure the system. When the configuration is successful, they can analyse different elements:

e “WMS status” menu where they find the current state of the warehouse.

e “Orderoverview” menu where they find the list of all orders currently stored in the warehouse and the

incoming orders scheduled.

e  “Error analysis” menu where they find information about what is causing the error in the WMS.
Then, the participants can go into the “optimization” menu where the Al assistant provides two warehouse
configuration solutions with explanations. At the end, the participants interact with the PEER Al assistant
chatbot to choose the solution they prefer, if they want to change some elements of the solution, and to
implement the final warehouse configuration solution (Figure 16).
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Figure 16: Datacation user flow.

3.3 Methodology for analysing and processing results

The aim of this study is double: on the one hand it is to evaluate the 4 prototypes produced by each use-case
and on the other hand to evaluate the AIA index. In this sense we can distinguish two different treatments of
the results.

3.3.1 Evaluation of the prototypes

We used the same way to treat the results for each use-case: a thematic analysis of the qualitative results
coupled with an analysis of the quantitative results.

The 4 thematic analyses are based on transcripts of verbatim recorded all along the experimentation and on
observations during the task. The aim of a thematic analysisis the identification, analysis and interpretation of
patternsof meaning within qualitative data. First, we wrote the themes we areinterested, close to the framework
underpinning the AlAindex (e.g., collaboration, comprehensibility, etc.). Second, we linked each qualitative data
to at least one theme. For example: “That's it for me. [...] | don't really know what | did.” is linked to the theme
“Comprehensibility”.

The total feedback that we have treated for each use-case is:
*  Proditec: 550 feedback.
* City of Amsterdam: 150 feedback.
* Sonae: 160 feedback.
* Datacation: 144 feedback.

3.3.2 Evaluation of the AIA index
The objective is assessing the relevance of the AIA index by analysing the participants behaviours and their
scores fromthe completion of the AlA index. We looked at the completenessrate, itemsscored as “l can'tanswer

to this question” and the reasons behind it. The results will be available in the deliverable D4.2, describing the
methodology used to develop the AIA index as well as its final version (TRL 5).
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4.Results

This section presents the results of the experiments, first presenting the theoretical analysis of each use-case
and the results concerning the AlA index.

4.1 Thematic analysis

This section presents the results of the thematic analysis for each use-case.

4.1.1 Proditec

4.1.1.1 Global results

All participants finished the task (mean duration: 13 min, max duration 17 min). For the thematic analysis, the
most common feedback concerns the comprehensibility of the Al assistant and the clarity of its explanations,
which are perceived negatively.

Some interactions with the prototype were not intuitive and some technical issues had a negative impacton
interactions with the tool. Still, the Al assistant was perceived as trustworthy and useful by most of the
participants.

4.1.1.2 Homepage

On the home page (Figure 17), there is too much
information (4 participants) that is not clear (3
participants): “It's a lot of information at once. | think S =D
the lambda user][...] doesn't want to come back from e Mage pout el modele pusss cnui et
the beginning to better understand what he's doing
after. Just the question mark, if we could have, for
example you click on the question mark. It makes you ey
a bit like a didacticon all the sites.” (S02); “You have
to write this for someone who knows nothing.” (S01).
Moreover, for 1 participant, the disposition of the text
is not clear. He read the stepsintheorder 1 -4 -2 -
3. The current interface leads to a lack of
comprehensibility of the information by users.

4 - Evaluation

Figure 17: Proditec mock-up - Homepage.
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4.1.1.3 Labelling task

Entrainer le modéle

Figure 18: Proditec mock-up - Labelling page.

For the labelling task (Figure 18), 2 participants
find the Al assistant useful because it enables
coins to be labelled more quickly: the user labels
a small number of coins himself, the rest is done
automatically by the Al assistant.

However, the “auto label” buttonis not clear. The
participants did not notice its presence directly.
They only saw it after they had labelled some
coins, and clicking on it had the effect of deleting
the labellingin progress (technical problem): “The
auto labelling button hasdisappeared.|'m going to
have to do it manually”; “Is there a way to make
this [the selector] down faster somehow?” (S09).

Four participants found it difficult to label coins: to know what a good coin is and what a bad coin is: “Well,
whether something is good or bad depends on our own judgment. [..] I'm not an expertin coins." (S11). Lot of
participants (5 participants) didn’t notice the recommendation of the Al assistant to label 3 good coins and 3
bad coins and label all the coins manually: “It’s a bit... it’s a bit tiring to do this!” (SO1). This shows a lack of

comprehensibility.

4.1.1.4 Set expertise level

X
Veuillez répondre & cette question pour que lel
linterface puisse s'adapter a votre niveau en |
apprentissage automatique.

Comment décririez-vous votre expérience avec I'apprentissage machine?

Jo suis complotement nouveau

J'al des connalissances de base

Figure 19: Proditec mock-up - Set expertise
page.

4.1.1.5 Set accuracy

For the “set accuracy” part (Figure 20), we can notice
there is a lack of comprehensibility, because novice
participants don’t understand what the percentage
values mean (percentage of good coins and
percentage of bad coins), and why they should select
a percentage for both categories: “\We said we want
96% on both right? On both of them?” (S01). Also, 4
participants didn’t follow the instructions to set 96%
of good coins and 96% of bad coins: “Customer
demand was 96%. But | think the customer expects to
get a higher score on good coins, so I'm going to put a
higher score on the good coins.” (S04).
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During the “set expertise level” (Figure 19), 2 participantstry to
click on the text, not on the check box. More work needs to be
done on the user interface design to make it easier for the user
to identify what is clickable and what is not.

Entrez la précision que vous souhaitez atteindre sur
les bonnes et les mauvaises piéces aprés la
I'entrainement du modéie

Ces performanct

Figure 20: Proditec mock-up - Set accuracy page.
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One participant found using arrows might be tiresome: “/s there a way to make this [the selector] down faster
somehow?” (S09).

4.1.1.6 Hyperparameters

Five participants had access to the hyperparameters part because they had selected they had some knowledge
in deep learning during the “set expertise level” part. These participants think it is relevant to use the Al
assistant for the task of hyperparameters definition becauseitis a hard task. Three participants used the Al
assistant directly, and 2 participants used it after failing without it: “/ will ask the assistant.” (SO7 after failing
without the Al assistant).

Thereis a lack of explanation regarding the types of algorithms proposed, the image size, and the backbone: “/
don’treally know how to putit, but yeah, it just doesn’t mean anything to me. And theimage sizes, uh...” (S11).
There is also missing information: “So here, he’s training on how many images?” (S07). The vocabulary is hard
to understand for novice and expert profiles: “Optimization of the HYPER parameters? what are HYPER
parameters, like, parameters that are HYPER?” (S06).

The button design needs to be reworked; participants did not understand that they could interact with certain
objects: “Oh OK... It’s a button!” for the « Launch optimisation » button (S03). For example, SO7 wait for some
time for an indication afterthe loading/trainingis over. Then, he saw the “show model” button and sighed before
clicking.

4.1.1.7 Performance indicator and threshold

For the performance indicator and threshold part (Figure 21), participants appreciate to have a control by the Al
assistant. The Al assistant adapts the results displayed based on the results obtained. Indeed, if the accuracy
is too far from the objective, the Al assistant does not propose adjusting the threshold but rather returning to
the labelling task or hyperparameters stage: “That’s good! Before he told me | really had to redo the labelling
and not just the threshold, and then now it’s still not perfect but we're close so he says you can just do the
threshold and that should be enough, this is a good
thing!” (S01); “Oh right so | can relabel” (S11).

Le modeéle utilise un score pour déterminer si une 5
piéce est bonne ou mauvaise. Vous pouvez modifier
ce seuil pour déplacer la limite de décision de votre
modele et observer Ia variation de la classification:

However, the threshold notion is not understood by
participants (3 participants): "But suddenly, | was on the
threshold. And suddenly, | didn't understand. And | went
back several times. | didn't really understand what | was
doing. And | didn't understand this threshold setting.”
(S03), like the visualisations of data (the graphs) (4
participants): “/ don’t understand the meaning of
accepted or rejected. Is it related to my choices? Are coins
supposed to be part of the bad ones that I've putin the
correctones? (S10). Thereis a lack of explanation about
the threshold and the graphs. For example, the colour
code was not clear for 1 participant: “The disturbing Figure 21: Proditec mock-up - Performance indicator and
thing is that you have to be in the green section, the threshold page.

accepted coins, and here you should not be in the green

you need to be in the blue and then you think... what is good? On the bottom you have the blue and you think
damn I've only 4% right but it’s the good of the bads...” (S11).
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For this page, there is also a problem about the button design. The percentages are clickable but sometimesiit
doesn’t work: “Can we not...? OK. Because it was written to click on the percentage... | think since it was the
demo, we cannot do it?” (S01 try repeated clicks).

4.1.1.8 Visualise images close to the threshold

T — e S The visualisation of images close to the threshold part
" mer o magus vop rocnes v oot | IR = (Figure 22) is hard to understand for participants because
they didn’t understand what they were supposed to do,
they were not familiar with heat map (4 participants):
“There, | don’t really understand... heatmaps for accepted
coins? RE-labelling?” (S06); and they had no repository
to know what a good coin is and what a bad coin is:
“Should I still refer to a document telling me that a given
coin has an acceptation limit? Let’s say this one is not
good...” (S09). Participants didn't understand the
usefulness of the heatmap (3 participants): “But what
tells me if coins are good or bad here? the colour (the
heatmap), is it the green circle that tells me it's good?”
(S11); whatneeds to be changed to achieve a better score
(4 participants): "I would have liked them to put me a
warning message. Be careful, you've been doing the same thing twice. It doesn't change anything.” (S02); and
what are the consequences of adjustments (3 participants): “Hmm. | don’t know what | did. | think | didn't do
anything. | think it's going to give me the same thing. | never used this machine, so...” (S03).

Figure 22: Proditec mock-up - Heatmap page.

[t was also difficult to understand how to navigate between the different sections: accepted good coins,
rejected good coins, accepted bad coins, rejected bad coins, and how to leave the page (3 participants): “Why
am |l only seeing the good ones? Aaahhhh OK!!” S10 was blocked for some time because he did not see he could
switch screens here, then understood he could relabel other coins than the good ones. Two participants tried to
zoom on the coins during the relabelling: “/ would have been able to zoom in on the coins. Understand exactly
why this one is rejected. Understand exactly why this one is going.” (S02).

Furthermore, thereis a technical issue, when participants click on the PEER button, they are taken back to the
home page and have to start the process again from the beginning.

4.1.1.9 Success

AU participants have completed the task (Figure 23).

Some participants were satisfied (2 participants): “Yeah, T Le modlo uise un score pour déteminr s Une 1y

pléce est bonine ou mavalse. Vous pouvez modifier

pour déplacer la limite de décision de vatre

I did it!!” (SO1); others did not understand why and how o oo ot observer avariaton d aclassfaio.
they had managed to succeed (4 participants): “/t’s OK g
but | don’t really understand what | did.” (S06); and
finally, some succeeded but not in the way they wanted
(3 participants): “So, indeed, | have performance
achieved. Butsincel can'tknow... | feel like | was forced
to change a label to be able to achieve my performance.
Although it wasn't necessarily what | wanted to do. So,
| can't visualize what the real impact is on the sorting.
Are the pieces that were border and that | considered as
good, will be considered as bad to achieve the results.”
(S04).

VALIDER LE MODELE

Figure 23: Proditec mock-up - Success page.
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4.1.1.10 Key learnings

There is a lack of comprehensibility for novice and expert profiles because the explanation is not clear, the
amount of information is not adapted, the users are not guided, and the design of the user interface is limited.

The Al assistant must provide more clear explanation about the process and guide users to achieve their goal
“I' think it could be improved by having more explanations, Orit's a summary that explains that | got it because |
did this action [...] something that would tell me that, | don't know, maybe an attention, you have this result
becauseof that.” (S10); “I think it would be really interesting to know how it works exactly.” (S02); “| would have
liked them to put me a warning message. Be careful, you've been doing the same thing twice. It doesn't change
anything. Try to modify that” (S02).

Also, buttons must be adjusted by increasing affordance: buttons should look like buttons and non-clickable
elements should not look like buttons: “Why, if it's not clickable? | mean, boxes that could look like buttons.”
(S03).

For the labelling task and the heatmap, users would like to have the possibility to zoom in on theimages of the
coins, to have examples of what good coins are and what bad coins are: “/ think it's better to understand the
criteria of good pieces and bad pieces. | think it would be really important. And already, what categorizes a real
piece.” (S02). They also want the multi-selection feature for the labelling task: “All images at once to avoid
multiplies clicks when labelling the good/bad coins.” (S01).
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4.1.2 City of Amsterdam

4.1.2.1 Global results

Participants like the principle of the application: an inclusive route planner with an Al assistant. They think itis
useful, and they are satisfied with the interactions they had with it, because the Al assistant considers their
preferences (fast route vs scenic route, bike path vs sidewalk, accessible public transport), they can give
feedback on the route, and in theory, the proposed routes are accessible for us: “It's always nice when a route
has been chosen for you that matches the wheelchair.” (S01); “I think it looks good. | think it looks clear.” (S03);
“Yes, | thought it was very good, very useful.” (S06).

As a reminder, the participants did not carry outthe navigation part. It was difficult for them to give feedback
on the routes suggested by the Al assistant. One participant was able to say that he liked the proposed route
because he knew on the streets proposed by the Al assistant and knew that it is accessible: “But | know the
Rijmerswaalstraat well. And | think it is a very good accessible street.” (S06).

For the thematic analysis, the most common feedback concerns the comprehensibility of the Al assistant and
the clarity of its explanations, which are perceived negatively.

4.1.2.2 Collecting information

For the collecting information part, one participantthinksit is necessary to
enter the brand and the dimension of the wheelchair (Figure 24), because Rolstoel X
this enables the Al assistant to suggest routes and places adapted to the
size of the wheelchair: “And | also thought it was very good that you also
asked in the beginning how big itis. Because indeed, | fortunately don't have
that, but | can also have people who can't put their legs down anymore.”
(S06).

Welke rolstoel(en) gebruik je? Voeg
meerdere toe indien nodig.

Rolstoel type

However, 2 participants think it is not necessary because they don’t know Rolstoel merk
the dimension of their wheelchair, and they don’t understand the purpose
of providing this information. This reflects a lack of explanation of “why the
Al assistant is asking for this information” for each kind of data collected,
typically here the width of the wheelchair. Still, for this part, one participant
suggests that collecting another kind of information (the speed of the
wheelchair) would be perceived as useful because it could be considered by
the Al assistant and better estimate travel duration.

Volgende stap

Figure 24: City of Amsterdam
mock-up - Wheelchair dimension
page.
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Wil je de snelste route
of de mooiste route?

war -

viasg 273
Geef je de voorkeur
aan stoepen of
fietspaden?

ot ritspas ]

viasg 373
Voorkeur voor routes
met toegankelijk OV?

# sios ]

Figure 25: City of Amsterdam mock-up - Preference

For the alternative design (Figure 26),

questions pages.

e 2 participants prefer option 1,
e 1 participant prefers option 2,
e 3 participants prefer option 3.

Most of the participants prefer option 1 and 3 because they
are simpler, and fast to complete with all the necessary || s ]

features.

For the alternative design, the total number of participants
is less than 7, because not all participants gave their

opinion on it.

4.1.2.3 Route visualisation

For the route visualisation part (Figure 27), it is not clear for the participants how 937" -
to interact with the application to generate an alternative route, because they < )
don’t understand that the buttons “minus” and “plus” are clickable: “/ don't know
how to use this, actually.” (SO5); “Minus three crossroads. No suitable.” (S02); “In
itself, | don'tsee exactly whathas changed.” (S03). One participant suggests having
directly different options of the route on the map, with a maximum of 3 options.

Participants are interesting to have the number of crossings, time on the bike path
and the sidewalk but they don’t know where the sections of route on the bike path
are, where the sections of route on the sidewalk are, where the crossings are and
how the crossings look like, because the information is not on the map and the
map is too small: “This is indistinguishable. Where is the stop? Where am | on the
bicycle path? And where am | on the stop?” (S02); “Yes, it depends on how those
crossings are, whether you can easily see if it is clear and things like that.” (SO6).

We can notice that thereis a lack of explanation regarding the route proposed by
the Al assistant. The Al assistant must provide more explanations and
information about the proposed routes on the map, for example:

e  Whether the route is accessible or not for the dimension of the

wheelchair (4 participants).
e Places localisation (restaurants, public toilets, shops, transport), and
their accessibility for wheelchairs (6 participants).
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Still in the collecting information part, participants like
the “preference questions” feature (Figure 25), they
think it is relevant because this allows the Al assistant
to suggest routes adapted to their use. They also like it
because itis a quick and easy step.

One participant suggests having more choices than
“bike path” and “sidewalk”, like “road”. One participant
wants to indicate “avoid place” during the “preference
questions”.

‘Wat beschrijft je route
vandaag het beste?

av-

Wil je de snelste route

of de mooiste route? Goedemorgen! ®

[Ea—

e rolstos]

#snel 1Mot vrienden

e i petied " Ontdesken 1 veilig

Option 1 Option 2 Option 3

Figure 26: Alternative design for collecting
information part.

21 min (2,3km)

& Oversteken — 14 +
&b Fietspad — 17min  +
# Stoep —  4min +

l & Vorige route </ start

Figure 27: City of
Amsterdam mock-up - Route
visualisation page.
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e Streets name (1 participant).
e “Street view” feature (2 participants).
e Localisation of crossings and how they look like (1 participant).

e Localisation and duration of the bike lane and footpath sections (1 participant).
e Localisation of obstacles (permanent obstacle or not) (3 participants).
e Localisation and information (ex: easy slope or not) about the transitions between bike lane,

footpath, crossings (2 participants).
To have all this information, the map must be bigger.

In addition to the lack of explanation on the route, participants don’t understand the Al assistant’s decisions
because the Al assistant doesn’t explain them: “It says up here that the total is 21 minutes. And of that, 17
minutes is the cycle path and 4 minutesis the sidewalk. The distribution of these routes. | don't think it's that
clear.” (S05); “Well, | would like to see what | have entered and what he uses.” (SO3). It must provide

explanation on why it suggests this route (1 participant).

o1 - - o - -

For the alternative design (Figure 28),

e 1 participant prefers option 1,

e 3 participants prefer option 2,

e 1 participant prefers option 3.
Most participants prefer option 2 because
the map is bigger than option 1, different :
options of the route are directly generated, plaiaie
and there is some information directly on |2 - 7 #
the map. e K2

<

# stoep - amn 4

-

Voorgestelde route

& 3 21 min (2.3km) Asskomst 948

. |2°mn!?]lm) Aankomit 347

"> in
»

i R

For the alternative design, the total

number of participants is less than 7, Option 1 Oprioh 2

because not all participants gave their
opinion on it.

Option 3

Figure 28: Alternative design for route visualisation part.

4.1.2.4 Feedback

Participants like the “feedback” feature (Figure 29), they think it is relevant,
and they have the intention to use it because this allows the Al assistant to
adapt future routes based on their feedback. Also, this enables problems to
be reported so that they can be resolved: “/ could do that. | would like to do

Beoordeel je route x

Reimerswaalstraat naar Bart Poesiatstraat

R RN

that.” (SO3); “Yes, | think it is useful to ask, because | actually hope for such a

learning capacity.” (S03).

In the feedback part, participants would like to indicate some specific
problems like obstacles (garbage, bike) (2 participants), invalid parking
spaces (1 participant), invalid toilet (1 participant), bad eight of footpath (1
participant). One participant would like to have the link of the municipality
website directly on the application to report problems, so that they can be
treated.

Weet je nog waar dit %
gebeurde?
o

2, locatie delen
Tk weet do locatie niet

Beoordeel je route x

Ok fout geparieerde fietsen
To weiniy stplekhen  Smate osp

o veetovsonh pren

[ =]

Weet je nog waar dit %

gebeurde?

Figure 29: City of Amsterdam mock-up
- Feedback pages.
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9:27 - 027 - *z

X

- -

Je bent van de route
afgeweken. Waarom?

We zien dat je deze
straat vermijdt.
Verwijderen uit
toekomstige routes?

Sam de Wolffstraat, Amsterdam

Beoordeel je route % \

[ |||

Overslaan

Option 1 Option 2 Option 3

Figure 30: Alternative design for feedback part.

4.1.2.5 Key learnings

Collecting information

For the alternative design (Figure 30),

e 2 participants prefer option 1,

e 2 participants prefer option 2,

e 1 participant prefer option 3.

Two participantsagreedthatthe Al assistantshould
ask them why they had deviated from the initial
route because it makes the feedback task easier
(option 2), but 1 participant disagreed because he
would feel too stalked by the Al assistant
Participants prefer indicated “avoid place” during
the preference questions step than during feedback
step (option 3).

For the alternative design, the total number of
participants is less than 7, because not all
participants gave their opinion on it.

e Users are willing to provide some personal information (type of wheelchair, dimensions, areas to
avoid, preferences) only if they know what this information is used for. The Al assistant must

provide explanation on its functioning.

e The collecting information step must be quick and easy.

Route visualisation

e Users want to understand how their data is used to arrive at the routes generated, so the Al

assistant must provide explanation.

e Users want to have concrete information (e.g. localisation of crossings) about the routes generated

directly on the map.

Feedback

e Users are willing to givefeedback after using the application to indicate specific problemsthey have

encountered during the route.

PEER D5.6 | Public report



4.1.3 Sonae

4.1.3.1 Global results

For the thematic analysis, the most common feedback concerns the satisfaction, and the user experience the
Al assistant which is perceived positively.

The Al assistantis perceived as useful by all the participants becauseitallows to know the location of products
(key feature), and it is a quick way to do shopping: “It is good for me to know where are the things | want to
buy, and which steps | need to take to get the things | want the quickest way. It is useful because when I'm
going to do my groceries | alwaysthink: where are the things | want to buy?” (S05); “This will help a lot because
I don't know where many of the products are.” (S04); “I'd use it tomorrow if | could. It just looks to be quicker.
So, | think this would be really helpful.” (SO1). But some participants are unsure if they want to use it for
recurrent use: “But to be fair, | think I'll use it one time in each store and then perhaps not anymore.” (S03).

Moreover, depending ontheusers’ profileand preferences, participants might or might be open to have product
recommendations. The user agency should be preserved: “Because if | want to be the fastest, | don't want him
to put some item or some path where | go through a promotion that the store wants me to go.” (S02); “Maybe
in the future | want to try new products, I'm guessing this will be an algorithm and then it could be quite fun
to be like | want to take a look at this week's new products based on what | tried last. Perhaps it could help me
think of other products while | edit something if I'm considering it to be an assistant for shopping and not just
routing. The assistant could help me do the shopping list based on my personal data, previous purchases or
even other people like me.” (S03).

All participants have a good understanding of the functioning of the Al assistant. It gave explanations to the
participants that are a key component to build trustworthiness: “/ mean, it did pretty much give me a lot of
information, the expected time, the current time, the explanation it had. If it didn't have any of it, maybe |
wouldn't trust it as much.” (S02); “The most important is to understand, to see why he’s doing the things that
he's doing and why is he recommending the things that he's recommending. The way the information was
presented, it was clear for me why he was making the decisions. So, | think he gained my trust.” (SO1). For this
evaluation,in a controlled environmentwith asimulator, all the participants trust the Al assistant: “/would trust
the Al system again, but not blindly.” (S03); “Personally, | trust it like | trust GPS with my life when it says that
the path saves us time.” (SO4). It might be different in a real situation.

It is importantto notice there were a few technical problems with the simulator environment during the tests.
Participants tend to click very fast to move in the simulator environment what caused lag (performance
problem): “/ think it’s not very fast.” (S06). Some items could not be picked (bug): when the “frozen products at
the end” option was checked, the ice cream could not be taken before, for example, in the penultimate product
One session had to be reset because of the crash of the simulation environment.

It was difficult for participants to separate the content of the application from the display of the interface: “It’s
difficulttocommenton this and not considering the interface. So, | think the information is ok butcould be passed
on in a more human-like manner.” (S03).

The simulatorenvironmenthas also some usability faults. For example, the functioning of the fish / meat queue
is not clear. The ticket for the fish / meat queue is automatically picked at the entrance in the simulation but
thereis no explanation. Moreover, menus, selectors and controls of the simulation environment caused some
struggles: “Adding and editing the products. So that's one thing that | would improve: to be more friendly to
the consumer.” (SO3). The usability of the interface must be improved to havea better user experience: “/ think
the interface might be the key point to improving this experience.” (S01).
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4.1.3.2 Shopping list

o . For the shopping list (Figure 31), participant noticed that products were not classified by
Here you can manage your shopping category or aisle: “The shopping list should be like ordered in alphabetic order because it's
- really confusing to find the things” (SO4). Moreover, interactions to add and remove
products from the shopping list were not adapted: “When you told me to add another
[ oot # %] product, | had to clear all the products and then edit again [...] it could be easier” (S01).

o

Meat (3 =

Add products

Praducts added to shopping list!

Figure 31: Sonae
. . Constraints £ Lad
simulator environment -
. . Here you can set constraints for the
Shopping list.

simulation.

Collect frozen products in the
end

4.1.3.3 Configurability: constraints rosle & ’

Add next product

“Constraints” feature (having options) (Figure 32) is perceived positively by the .~
participants: “Ifeel like in order for people to actually use this, the constraints are the most Apple & v
necessary part.” (S02). For example, the “collect frozen products in the end” checkbox was
really appreciated by the participants: “/ likethat becauseit's a thing that we don't always
think about. | go and then | realize it shouldn't be the second item | choose; it should be at
last. So, | go picking the others and then come back there.” (S04); “The constraint of the ice
cream. | think that was really clever. | think it’s maybe the one that | would use more
because it's a really interesting use case. When I'm shopping, | do the same. | tend to let  ..crmaas
that type of products for the last. Sometimes | don't do it because | just passed the Apple & v
products, but | think this one is really important.” (S01). They would like to have other
constraints like this, for example “collect heavy products in the end”. One participant
proposes that the Al assistant should suggest default constraints: “/ think it should be the
Al assistant's job to do that for you, and you say OK or not.” (S03). Figure 32: Sonae
simulator environment -

Add last product

Set Precedence Constraints
Select Product A

Apple & v

before

Add Precedence Constraint

Requests

Constraints.
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4.1.3.4 Target: routes comparison

For the target feature, it was not easy for the participants to see the difference between the two routes:
minimize shopping time and minimize shopping distance (Figure 33). They made many backs and forth to
compare the two routes.

0 5 51 min 49 steps 30 min - 0 5 54 min 41 steps 30 min

iy

Figure 33: Sonae simulator environment - Itineraries.

4.1.3.5 Route execution: deviations

During the route execution (Figure 34), participants followed
the itinerary proposed when it corresponded to what they
would do: “It needs to adapt to human behaviours!” (S05).
They relied on the map to make decisions: “/ knew the cashier
was on the right side. | knew that because | had a map. So, |
think the map is important to show to the customer.” (S03); and
prioritized directness over efficiency: “Forexample, when | did
not follow the instructions the Al gave me, | think it could have
been interesting to add in red -or another colour- what -
changed. It could have been interesting to add the expected . :
time when | did the change, for example, plus 3 minutes. Just Figure 34: Sonae simulator environment - Itinerary
so | can see how not following the Al's recommendation execution.

changes my path.” (S02).

1 4 42 min 42 steps 15min - 15min

Control Current Position

THIH

Current Position

When participants deviated from the route, the Al assistant didn’t update the route immediately. It had a lack of
responsiveness: “When | choose to ignore one of the decisions that he was making, | noticed that it did not
change my route when | clicked the first time ignoring his decision. It only updated my route on the second
click. I was hoping to be on the first click. | decided to go up and not down and itinstantly updated the route.”
(S01).

Two participants decided avoiding going 2 times in the same aisle because they think they would have acted
the same way in a supermarket: “/ didn't want to go to the main corridor two times, so | went straight. Don't
pass throughthe samething twice” (S03); “It looked easier for me to go straightso I don't go back where | went
before. [...] | really think the recommendation was the one that made the route quicker, butljustimagined mein
the store and that's the way that | do it.” (SO1). It is important to notice that this is a projection of user
behaviour. In a real situation, in a real supermarket with a shopping trolley, users’ behaviours might be
different.
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At the end of the shopping journey (Figure 35), when there weretwo —— —— —(— —(— — —— —
products left to pick up, 3 participants decided to not take the ice cream
last to avoid them making back and forth: “I did not follow the route
because you want to take the cheese on the road, direct to the cash. It
wasn't as linear as it should be.” (S02); “The thing aboutthe ice cream
is I didn’t think it would be that much difference for the melting if |
went for the cheese first.” (S03).

Figure 35: Sonae simulator environment
- End of the itinerary execution.

4.1.3.6 Rating

For the rating part, the participantsthink thisfeature is relevant to report

problems: “| think it was ok. It was expected as well...” (S06); but it could be optional: “I didn't really look at it.
If lwere at the store, | would use it thefirsttime. Maybethefirst three times if | had an issue, | would use it again,
and then the other times | would probably just skip it.” (S02).

4.1.3.7 Explanations

For the explanations part, the participants had access to the number of items in the basketand in the shopping
list, the expected time, the expected distance, the meat / fish queue time and the current time. These
explanations are perceived as good by participants: “I think it was quite simple.” (S02); “I think it's very easy
to understand. | think it's relevant.” (S06); butthe interface design needs to be improved. Participants would
like to have also the price of the products: “Just the cost of the products, of my cart here.” (S06).

The participants had also access to other explanations below the map of the supermarket: the route plan and
some information provided by the Al assistantto explainthe proposed route. Participants needed to scroll down
to see these explanations and only 2 participants checked them.

For the participantsitisimportantto have explanation, but it should be timely: “/ do think it's important to have
some kind of explanation, like it doesn't have to necessarily appear on screen, but itis important to be there for
people to understand why the routeis that way.” (S02); “If | arrive at the meat station just in time, that’s all |
need to know. | don’t need to know if there are 20 minutes left. Give thatinformation to the user only if he asks
for it.” (SO3). One participant suggests having a chatbot: “Butit's fed me like some verbal cues or something
like more of a conversation and suggestions and questions before. Instead of just input and output-based
assistance, | think it would feel more trustworthy if it asks questions and response with answers or actions or
suggestions more human here in directions.” (S03).

4.1.3.8 Key learnings

e Humaneness and directness rule over algorithm efficiency.

e User agency has to be preserved.

e Explanations are a key factor of acceptance.

e Content clarity is important, and the interface design as well.

e Knowing where products are is an answer to real user need.

e An Al assistant for products localisation could be preferred over route planner.
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4.1.4 Datacation

4.1.4.1 Global results

Participants see the interest of using the Al assistantand are willing to use it in the future: “/t saves us a lot
of time. | think | see opportunities in that.” (S03).

All participants have a good understanding of the functioning of the Al assistant, but this one doesn’t give
explanations of its functioning to the participants: “But to be honest, it's an assumption because | don't know
what's feed into the assistant.” (S02).

In addition to the lack of transparency of the Al assistant, the Wizard-of-Oz simulation made it difficult for
participants to really trust the solution: “So that's a bit, | want to trust it and I think that can be helpful. But it's
fully dependable on what you putin and who's putting it in. And so that's why | was not surely enthusiastic
with answering because there are too many factors | don't know.” (SO3). Moreover, they didn’t do the
implementation part. So, it is difficult for them to really judge the relevance of the chosen solution: “/ can't
answer still. Because, yeah, we didn't have the chance to apply or to implement the solution. To see does it
work or not. We have just the planification.” (S01). And they tested the Al assistant only once.

For the thematic analysis, the most common feedback concerns the clarity of the explanations provided by the
Al assistant and the comprehensibility of them, which are perceived positively.

Participants warned about the loss of skills and the limits that can entail. If no engineers can do the work
anymore, there will be no one left to assess the relevance of the solutions proposed by the Al assistant: “We
should make sure to somehow maintain that knowledge.” (S03).

4.1.4.2 Input

oot = — * AT Inthe “input” menu (Figure 36), the participants have a lack of user
'@“" control. The Wizard-of-Oz simulation feels like acting too fast:
DE “Because this is completely automated; [I would want]
S confirmation that it has been done, or a check because | didn't see
- it [....] like give approval to execute these three actions, instead

of giving three options in one go. It feels like you click the button,

’ and you think, | did something wrong. Something happens. | only

want to do one thing instead of all three at once.” (S04).

Moreover, participants are lost and don’t know what to do in this

— o s==. menu: “At beginning | wasn't sure what I'm doing.” (S01); “I

thought: OK, well, what am | going to do? [...] Do | need to upload?”

(S02). They would like clearer instructions: “Because there was no

= kind of guidance or instructions forme.” (S01); “Maybe some text

there, just “click here”.” (S02). After uploading the documents and

&= clicking on the “configure tool” button, the 4 participants wait and

=) remain idle without taking further action. They have seenthatthe

button has changed but they don't know what to do next:

“Configure tool. Successful. And now...” (S01). These elements
reflect a lack of guidance on the interface.

Figure 36: Datacation mock-up - Input menu.
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4.1.4.3 WMS status

&3 peer pilere: o s==. Inthe “WMSstatus” menu (Figure 37), all participants take the time
Qs T — to look at the different information. But the participants think this
& s o a a y . . .

e — » — menulacks details: “Notenough, it should be more elaborated. Like

it should have reporting, like utilizations. For example, 50% free
spacein thatarea. You can store 500 pallets D4, forexample, in that
area [...] indicate the number of free space for each row: “You have
1, 2, 3, 4, 5, yeah, 6 places”. Here now | need to look at it and
count.” (S01); “Can | also see whetherthey are occupied, yes or no?”
(S02).

Figure 37: Datacation mock-up - WMS
status menu.

In addition, the “product info” element was not used at all. Maybe it was not seen or not useful.

eeeeeeeeeee

4.1.4.4 Order overview B 5 e

For the “order overview” menu (Figure 38), all participants were
engaged in the scenario and took the time to look at the list of orders.
But they don’t use the “filter” feature. Maybe it was not seen or not
useful in this scenario.

 EEEEEEREED
1

Figure 38: Datacation mock-up - Order
overview menu.
4.1.4.5 Error analysis

Error Analysis el o @ oo jon

{-} peer

For the “error analysis” menu (Figure 39), all participants take the
@ s Hall 1 (H20) (B) Hall 2 (CO2) (C,D)

timetoread the explanations provided. These explanations are well
received and seem to help to understand the situation: “/ can see
the error. | can see the issue [...] this is well explained.” (S01).

start Optimization

Figure 39: Datacation mock-up - Error
analysis menu.

4.1.4.6 Optimization

For the “optimization” menu, we first detail the elements about the UI/UX, then the elements related to the
solutions explanations (Figure 40), and after that the chatbot feature (Figure 41).
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Ul/UX

The visual elements of the “optimization” menu are positively appreciated: “What | really like is that it gives
not only explanation in words but also visual. | really like it because a picture tells you more than a thousand

words in real life but also in Al.” (S04).

Butthe architecture of the menu is unclear:the 4 pages havevery different kinds of elements: “/ was confused
like is this moving to the next page going to give me another option or but for me it was something completely
different, without indications, without telling me what I'm going to see.” (S01); “I think chatbot need to be
here somewhere [in the menu].” (S01). Moreover, after reading the explanations for solution 1 (pop-in),
participants landed automatically on page 2, while they were previously on page 1. They were surprised.

Solutions explanations

o @ owcmen

— -

Hall 1 (H20) (B) Hall 2 (CO2) (C,D)

S s R Y

Solutions Explorer

Hall 1(H20) (B) Hall2(C0O2)(C,D)

EEEE"

E [(15E EE

Figure 40: Datacation mock-up - Optimization
menu - Solutions explanations.

The participants looked at all the different explanations and liked
them: “The fact that multiple solutions were provided with both
their pluses and minuses, so in the different categories and
assumed that the categories were upfront determined.” (S02); “So,
it gave you really the information to make a decision.” (S02).
However, many clicks are required to go through all different
information: the participants do a lot of back-and-forth between
pages 1, 2 and 3: “I think it'simportant to have a screen that shows
more information. [...] or justto have all the information, easy to
follow in one window.” (S01).

Participants notice that some explanations are too limited: “And
a little bit more feedback in terms of what the reason is, why. |
thoughtexplanation. Butforme, theexplanations were too limited
to understand why | preferred a different suggestion than what |
thought myself.” (S04), and they would like to have qualitative
information rather than percentages: “/ think it’s good that the
system shows you that for category one, solution 1 is better than
solution 2. It's good that it’s feasible thatone is red and the other
is green, but really quantifying it like this is hard, | think.” (S02).

Indeed, the participants were confused by the use or
interpretation of percentages: “But giving it a score, yeah, | think
it's hard to say if something is 50%, 55%.” (S02); “I think it's
importantto know thenumbers, [...] the base of these percentages:
what 50% indicates, what 80% indicates. It was honestly, not
clear to me.” (S01).

The color-coded gauges help comparing easily the solutions: “/
just looked at those small lines, not as details so much so |
checked the percentage afterwards, but just the lines for me was
just one glance. | thought, OK, when | have that one, because this

is more green. Here | see orange and red, so | don't want that. Then | would pick that.” (S03). But participants
think that the differences between solutions could be highlighted: “This is differentthan this, and different
from this, but for me, from the beginning | thought, okay, this is all the same.” (SO1).
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Chatbot

Duringthetest, participants were restricted in their interaction with
the chatbot: “Butin the example, it was directed. | would say, yeah,
it was hard to experience that.” (S01). In fact, they had to choose
“solution 2”, even though they all wanted to choose “solution 1”.

When users want to modify a solution, they need to have the
description of the solution in front of them. During the test, SO1 had
to go back-and-forth between page 4 and 3, and the conversation
with the chatbot was not saved: “/ need to go back to the layout to
see. Because here, I'm writing. But | don't see the things.” (S01).

Participants have a mixed feelings about the chatbot feature, they
like it more or less, and they don’t know if it is really useful: “It was
nice. It gives you the feeling that you're talking with somebody on
the other side. It's not like, okay, I'm talking to the computer, and |
dogetsome feedback. [...] You havea real interaction with somebody
who also has the same knowledge.” (S04); “This felt more like a
conversation in terms of it gave me feedback and what | always see
with ChatGPT. It gives you an answer, butit's not thinking with you.”
(S04); “I'm not sure whether we really need this chat function. On
the other hand, it makes it a little less black and white, and that can
also be nice.” (S02). Butitis important to notice that the Wizard-of-
Oz chatbot provided limited immersion as it did not really allow for
interactions: “For example, if you just ask anything, the system can
still handle it.” (SO1).

4.1.4.7 Key learnings

Figure 41: Datacation mock-up -
Optimization menu - Chatbot.

e Visuals elements and text of solutions explanations are positively appreciated.

e The functioning of the Al assistant needs to be explained to the users.

e The menus architecture needs to be rethought, with more guidance of what users have to do.

e Input elements must be like the elements used today and users' workstations must remain similar to
whatthey use today (multiple screens): adding an Al assistant does not mean simplifying all elements

of a process.
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4.2 AlA index

In addition to the primary qualitative methods (direct observation of the user testing sessions and semi-
structured interviews with each user), quantitative indicators were collected during the evaluation process
using the first version of the AlA index. This questionnaire measures arange of 10 key Al attributes associated
with trustworthiness, with the aim of computing a compositeindex of perceived Al trustworthiness as a predictor
of acceptance. Thissection presents case-specificresultsregarding participants’ perceptions of trustworthiness.

4.2.1 AlA index score

To compute each participant’s overall score, their average response is computed within-scale (to reflect how
the participant generally perceived the dimension). Next, the average of these scale-level scores is computed to
create an overall AlA index score for each participant, representing their general evaluation of their perceived
trustworthiness across the 10 key Al attributes associated with trustworthiness. Finally, to summarize the
results across participants, the median of these overall scores is used as it provides a more robust estimate
(especially in non-symmetrical data). This composite index of perceived Al trustworthiness represents a
predictor of Al acceptance and the score (out of 5) for the 15t MVP is reported below (Figure 42, Table 3).

Importantly, the current version of the questionnaire is a work in progress (a first prototype version), which
will be progressively improved over the next iterations based on user feedback and expert inputs. The final

validated version of this index is scheduled for M36 of the project and future score computations can highly
differ due to variations in the framework and both in item wording and number.

Global AlA index score by use-case

»

= - %

AMS DAT PDT SON

N w S

Global Index (Median of Scale Means)

Figure 42: AIA index score per use-case.

City of Amsterdam

The AIA index score is 3.32/ 5. The AlA index score is 3.51/ 5. The AlA index score is 3.95 / The AlA index score is 3.32
5. /5.

Table 3: AlA index score per use-case.

4.2.2 Patterns in separate Al trustworthiness constructs

To better understand the factors that shape the scores obtained through the AlA index, we examine the 10
underlying constructs, helping to identify which attributes are consistently strong and which ones may need
further attention. A descriptive and distributional analysis of these quantitative indicators is deliberately
prioritized over advanced inferential statistics in this report to align with best practices for exploratory analysis
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given the limited sample size of the first MVP evaluation. The goal is not statistical generalization but ratherto
identify patterns and inform general tendencies regarding users’ perception of the attributes of the Al assistant.

4.2.2.1 Score obtained for each construct

Overall, the AlA index scales were rated rather positively in this series of MVP evaluations (Table 4). The
strengths of the PEER project, worth preserving in future implementations, are the perceptions of “auditability”
(PDT, AMS, DAT), “technical functioning” (PDT, SON) except for Datacation use-case, “collaboration” (AMS,
SON), and “user agency” (AMS, SON, DAT). However, three scales scored consistently lower across use-
cases: perceived “anthropomorphism” (PDT, AMS, SON, DAT), “ethics” (PDT, AMS) and “privacy and data
governance” (PDT, AMS, SON). For Datacation use-case, “anthropomorphism”had a better score than for other
use-cases. This underlines opportunities for refinements.

|| Proditec | City of Amsterdam ] Sonae | Datacation |

+

The highest-rated
constructs are “auditability”
(median=4) and “technical
functioning” (median=4).

The highest-rated
constructs are “auditability”
(median=4), “collaboration”
(median=4) and “user
agency” (median=4).

The highest-rated
constructs are “user
agency” (median=4.7),
“technical functioning”
(median=4.4) and
“collaboration”
(median=4.4).

The highest-rated
constructs are “auditability”
(median=3.5),
“comprehensibility”
(median=3.5) and “user
agency” (median=3.3).

A few scales (3 /10) are not
positively rated (i.e. < 3),
namely
“anthropomorphism”
(median=1.5), “ethics”
(median=3) and “privacy
and data governance”
(median=3).

A few scales (3 /10) are not
positively rated (i.e. < 3),
namely
“anthropomorphism”
(median=2.6), “ethics”
(median=3) and “privacy
and data governance”
(median=3).

A few scales (2 / 10) are not
positively rated (i.e. < 3),
namely
“anthropomorphism”
(median=2) and “privacy
and data governance”
(median=3).

Table 4: Details on scale-level results per use-case.

A few scales (3/10) are not
positively rated (i.e. < 3),
namely
“anthropomorphism”
(median=3), “safety,
security and well-being”
(median=2.9) and “technical
functioning” (median=2.9).

The aggregated scale score distribution is shown in Annex 1, where boxplots allow for a granularinspection of
response concentration across constructs.

4.2.2.2 Trends in score distribution for each construct

Overall, a strong skew toward positive rating is observed in ~70% of the questions (i.e. more than half of

participants agreed or strongly agreed with these statements, with over 50% of responses concentrated at
values 4 or 5) (Table 5).

"~ Progitec | City of Amsterdam | Sonae | Datacation

+

Overall, most items (31 /51)
show a strong skew toward
agreement. This is
especially the case for “The
Al assistant would always

behave the same under
similar conditions."
(technical  functioning -

reproducibility) with 20% of
“strongly agree”, “The type
of algorithm used by the Al
assistant can be reviewed in
an inspection procedure."
(auditability —traceability of
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Overall, most items (38 /51)
show a strong skew toward
agreement. This is
especially the case for “The
Al assistant considers my
preferences." (collaboration
— consider user’s feedback)
with  17% of “strongly
agree”, “The Al assistant
takes into account the
information I give it."
(collaboration - consider
user’'s feedback) with 17%
of “strongly agree”, and “The

Overall, most items (43 /51)
show a strong skew toward
agreement. This is
especially the case for “The
Al assistant is easy to learn”
(comprehensibility -
intelligibility), “The Al
assistant takes into account
the information | give it”
(collaboration - consider
user’s feedback) and “The Al
assistant is useful” (other
components of UX -
usefulness), each of which

Some items (16 /51) show a
strong skew toward
agreement. This is
especially the case for “The
Al assistant works quickly”
(technical
efficiency), “The Al assistant
provides information  to
explain its
recommendations”

(comprehensibility -
explainability), “The Al
assistant is understandable”
(comprehensibility -

functioning -
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the algorithm) with 25% of
“strongly agree”, “The Al
assistant would be able to
perform under a variety of

circumstances." (technical
functioning - robustness)
with  43% of “strongly
agree”, “The Al assistant
takes into account the
information | give it"
(collaboration - consider

user's feedback) with 40%
of “strongly agree”, and “The
Al assistant works quickly”
(technical  functioning -
efficiency) with 60% of
“strongly agree”.

Al assistant is useful” (other
components of UX -
usefulness) with 20% of
“strongly agree”.

received 100%
agree” responses.

“strongly

intelligibility), “The Al
assistant is easy to learn”
(comprehensibility -
intelligibility) , “The Al
assistant accounts for
diverse culture” (ethics -
culture), and “The Al
assistant considers my
preferences” (collaboration
— consider user’s feedback),
), each of which received
100% agree”
responses.

“strongly

Table 5: Details of strong skew toward positive rating per use-case.

In contrast, very few items (4 to 10 items depending on the use-case) show a strong negative skew (i.e. more
than half of participants disagreed or strongly disagreed with these statements, with over 50% of responses
concentrated at values 2 or 1) (Table 6).

" Proditec | City of Amsterdam

Some items (10 / 51) items
show a strong skew toward
disagreement. This is the
case for “The Al assistant is

Some items (10 / 51) show a
strong skew toward
disagreement. This is the
case for “The Al assistant is

Some items (4 / 51) items
show a strong skew toward
disagreement. This is the
case for “The Al assistant

Some items (7 / 51) items
show a strong skew toward
disagreement. This is the
case for “The Al assistant is

not vulnerable to attacks” concerned about my || provides access to its data correct all  the time”
(safety, security and well- welfare” (safety, security structure” (privacy and data (technical  functioning -
being - protection of Al and well-being — user well- governance — access to data reliability) with 100% of

against attacks and risks)
with  50% of “strongly
disagree” (med=2.5), “The Al
assistant is concerned about

being) with 67% of “strongly
disagree” (med=2), “The Al
assistant provides access to
its data structure” (privacy

structure) with 75% of
“strongly disagree” (med=2),
“The Al assistant account for
many disabilities” (ethics —

“strongly disagree” (med=1),
“The Al assistant warns
people of potential risks”
(safety, security and well-

my welfare” (safety, security and data governance - || accessibility, universal being - protection of the
and well-being - user well- access to data structure) design) with 80%  of user against attacks and
being) with 60% of “strongly with  57% of “strongly “strongly disagree” (med=2), risks) with 66.7% of
disagree” (med=2), “[.] disagree” (med=2), “[.] “The Al assistant “strongly disagree” (med=2),
informs me of the data it provides  information to || spontaneously communicate “The actions of the Al
collects” (privacy and data explain its || with me” (collaboration - || assistant can be traced by

governance - collecting
data) with 56% of “strongly

recommendations”
(comprehensibility -

communication) with 60% of
“strongly disagree” (med=2),

me” (comprehensibility -
traceability of the

disagree” (med=2), “[..] explainability) with 50% of || and “The Al assistant information by the user)
provides access to its data “strongly disagree” (med=2), expresses its emotions” with 66.7% of “strongly
structure” (privacy and data “The actions of the Al (anthropomorphism - disagree” (med=2),
governance - access to data assistant can be traced by attribution of human “The Al assistant
structure) with 89% of me” (comprehensibility - || properties) with 80% of spontaneously

“strongly disagree” (med=1),
“The actions of the Al

traceability of the
information by the user)

“strongly disagree” (med=1).

communicates  with me”
(collaboration -

assistant can be traced by with  50% of “strongly communication) with 66.7%
me” (comprehensibility - || disagree” (med=2), “[.] of “strongly disagree”
traceability of the accounts for diverse (med=2), “The Al assistant
information by the user) languages (ethics - suits my level of expertise”
with  56% of “strongly language) with 100% of (collaboration -
disagree” (med=2), “[...] hard “strongly disagree” (med=1), personalisation) with 66.7
to be fair in dealings with “[..] accounts for diverse pf “strongly disagree”

others” (ethics - non- || cultures” (ethics — culture) (med=2), “The Al assistant
discrimination) with 71% of || with 67% of “strongly expresses its emotions”
“strongly disagree” (med=2), disagree”  (med=2), “[.] (anthropomorphism -
“[...] accounts for diverse accounts for many attribution of human
culture” (ethics - culture) disabilities” (ethics - properties) with 66.7% of
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with  50% of “strongly accessibility) with 60% of “strongly disagree” (med=2),
disagree” (med=2), “[.] “strongly disagree” (med=2), and “The Al assistant has all
responds to me when | share “[...] do not induce the risk of functionalities | would
something with it” de-skilling of human expect from an assistant”
(collaboration - give operators” (ethics - social (others components of UX -
feedback) with 57% of impact on jobs and skills) dependability) with 100% of

“strongly disagree” (med=2), with  50% of “strongly
[..] expresses its emotions” disagree” (med=2), “[...] has a
(anthropomorphism - sense of human behaviour”
attribution of human (anthropomorphism -
properties) with 90% of attribution of human
“strongly disagree” (med=1), properties) with 50% of
and “I..] has all “strongly disagree” (med=2),
functionalities | would expect and “[.] expresses its
from an assistant” (others emotions”

components of user (anthropomorphism -
experience — dependability) attribution of human
with  67% of “strongly properties) with 100% of
disagree” (med=2). “strongly disagree” (med=2).

“strongly agree” (med=1).

Table 6: Details of strong skew toward negative rating per use-case.

To furtherinterpretparticipant'sresponsesacross the evaluated constructs, the detailed item -level distributions
are provided in Annex 2.

4.2.3 Skipped items

To make sure participants were not forced to provide an answer when they didn’t feel able to, the questionnaire
included an “I cannotanswer” checkbox presented as an option to the right of each item in the questionnaire.
Overall, the questionnaire supported high completion rates: participants engaged well in the questionnaire
and completed most items (see Table 7 for details). One notable exception was a single participant who
consistently skipped items during the evaluation of the City of Amsterdam use-case.

City of Amsterdam

Some items (39 / 51) were left
unanswered by at least one
participant. Among them, the
items that show the highest
rate of missing values (i.e.
>50% participants selecting
the “l cannot answer” option)
were related to safety (“The Al
assistant is not vulnerable to
attacks”), ethics (“The Al
assistant accounts for diverse
languages”, “[...] accounts for
diverse culture”), auditability
(“The data used [..] can be
traced for an inspection
procedure” , “The decisions
made [...] can be traced for an
inspection procedure”, “The
type of algorithm used [...] can
be reviewed in an inspection
procedure”), privacy and data
governance (“[...] keeps
collected information secure”)
and technical functioning
(“The Al assistant would
always behave the same under
similar conditions”).

PEER D5.6 | Public report

Most items (46 / 51) were left
unanswered by at least one
participant. However, one user
answered very few items.
Among the unanswered items,
the items that show the
highest rate of missing values
(i.e., >50% participants
selecting the “l cannot answer”
option) were ethics (“The Al
assistant tries hard to be fair in
dealings with others”, “[.]
accounts for
languages”, “[...] accounts for
diverse  culture”, “[.] is
environmental-friendly”),
comprehensibility (“The
actions of the Al assistant can
be traced by me”), and
auditability (“The decisions
made by the Al assistant can
be traced for an inspection
procedure”, “The type of
algorithm used by the Al
assistant can be reviewed inan
inspection procedure”).

diverse

Some items (21 / 51) were left
unanswered by at least one
participant. Among them, the
items that show the highest
rate of missing values (ie,
>50% participants selecting
the “I cannot answer” option)
were situation related to
situation awareness (“l
understand the limitations of
the Al assistant”) and ethics
(“The Al assistant tries hard to
be fair in
others”).

dealings  with

Some items (26 / 51) were left
unanswered by at least one
participant. Among the
unanswered items, the items
that show the highest rate of
missing values (ie, = 50%
participants selecting the ‘I
cannot answer” option) were
related to technical
functioning (“[.-] would
always behave the same under
similar conditions”, “[...] would
be able to perform under a
variety of circumstances”),
safety, security and well-
being (“[...]
knowingly do things to hurt me
or others”), ethics (“[..] tries
hard to be fair in dealings with
others”, “[.] accounts for
diverse culture”, “[...] accounts
for many disabilities”), and
auditability (“The dataused by
the Al assistant can be traced
for an inspection procedure”,
“The decisions made by the Al
assistant can be traced for an

would not
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inspection procedure”, “The

type of algorithm used by the
Al assistant can be reviewed in
an inspection procedure”).

Table 7: Details on skipped items per use-case.
4.2.4 Items answers homogeneity

Overall, participants’ perceptions were quite consistent within each use-case (i.e. users tend to agree with
one another within use-cases). Nonetheless, some items stand out with a high response variance (> 1.5, see
Table 8). These are items demonstrating more divergent perceptions of Al attributes among respondents,
pointing to Al attributes that are either unclear to the users or whose perception is strongly user-dependent
according to their needs or expectations (leading to divergent views).

City of Amsterdam ] Sonae ] Datacation |

A high variance (>1.5) is
observed in many items (18 /
51), specifically: “The Al
assistant  keeps  collected
secure” (privacy
and data governance - data
protection) (v=2.3) as well as
“[...] informs me of the data it
collects” (privacy and data
governance - collecting data)
(v=2.7), “The data used by the
Al assistant can be traced for
an  inspection procedure”
(auditability — traceability of
the data) (v=2.7), “The
decision made by the Al
assistant can be traced for an
inspection procedure”
(auditability — traceability of
the decision) (v=2.7), and “[...]
considers my preferences”
(collaboration - consider
user’s feedback) (v=2.7).

information

A high variance (>1.5) is
observed in only very few
items (4/51), specifically: “The

Al assistant is clear”
(comprehensibility -
intelligibility) (v=1.6), “The

information collected by the Al
assistant is observable for me”
(comprehensibility -
traceability of the information
by the user) (v=1.7), “The Al
assistant provides information
to explain its
recommendations”

(comprehensibility -
explainability) (v=1.9) and
“The actions of the Al assistant
can be traced by me”
(comprehensibility -
traceability of the information
by the user) (v=2).

A high variance (>1.5) is
observed in a few items (6 /
51), specifically: “The Al
assistant is concerned about
my welfare” (safety, security
and well-being - user well-
being) (v=2.8), “I..]
spontaneously communicates
with me” (collaboration -
communication) (v=2.8), “[...]
accounts for diverse language”
(ethics — language) (v=2.3),
“[...] provides access to its data
structure” (privacy and data
governance — access to data

structure) (v=2.3), “The
functioning of the Al assistant
is made clear”

(comprehensibility -
interpretability) (v=2.2) and
“[...] has all functionalities |
would expect from an
assistant” (others components

A high variance (>1.5) is
observed in few items (8/51),
specifically: “The Al assistant
follows my directions” (user
agency - user control) (v=3.3),
“[...] guarantees my autonomy”

(user agency - user
autonomy) (v=3.3), “The
autonomy level of the Al

assistant is satisfying” (user
agency - user autonomy)
(v=1.6), “[..] performs its job
well” (technical functioning -
performance) (v=3), “[]
warns people of potential risks
(safety, security and well-
being - protection of the user
against attacks and risks)
(v=3), “[.] would not
knowingly do things to hurt me
or others (safety, security and
well-being - no negative
consequences for the user

of user experience - || and others) (v=2),
dependability) (v=1.9). “[...]Jaccounts for many
disabilities” (ethics -

accessibility) (v=2) and “[..] do
not induce the risk of de-
skilling of human operators”
(ethics - social impact on jobs
and skills) (v=1.7).

Table 8: Details of items with homogeneity per use-case.

4.2.5 Control variables

To complement the main AIA questionnaire, eight additional items are included as a control along the 10
constructs of perceived trustworthiness.

First, direct reports of experienced trust and acceptance were collected. Median values across all items
indicate generally favourable attitudes towards the tested Al prototypes, with a median of 4 or above for both
“intention to trust” and “willingness to use” the system in the future. Experienced trust (situational) is collected
based on the short experience that users had with the MVP and might not fully represent the potential
trustworthiness of the systems (see Table 9 for details).
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City of Amsterdan

The reported experienced trust
is rather high (med=4), and
acceptance estimations are
high as well: expected future
trust (med=4) and willingness
to use the Al in the future
(med=4).

current reported
expenenced trust can be

improved (med=3.5) but
acceptance estimations are
both high: expected future

trust (med=4) and willingness
to use the Al in the future
(med=4).

The reported experienced trust
is rather high (med=4), and
acceptance estimations are
both very high: expected future
trust (med=4.5) and
willingness to use the Alin the
future (med=4.5).

current reported
experlenced trust can be
improved (med=3), and
acceptance estimations can
also be improved: expected
future trust (med=3) and
willingness to use the Al in the
future (med=4).

Table 9: Experienced trust and intention to use.

Second, situation awareness (SA) control variables were collected. They included four items: “| understand
the capabilities of the Al assistant.”; “| understand the limitations of the Al assistant.”; “| understand how the
collected information led to the result.” and “l am able to predict the behaviour of the Al assistant.”. The SA
items show more discrepancies between use-cases as they are not a characteristic of the evaluated Al: they can
highly depend on differences in users’ domain expertise (e.g. coin manufacturing, urban navigation using a GPS)
and MVP’s mode of interaction (e.g. simulation environment, Figma mock-up, etc.) (see Table 10 for details).

City of Amsterdam

Users provided high ratings Users provided high ratings Users provided high ratings for Users provided high ratings
regarding all their perceptions regarding all their perceptions all perceptions of situation regarding all their perceptions

”, o«

of situation awareness, of situation awareness awareness (med = 4). of situation awareness,
although lower levels are (med=4). although lower levels are
reported in users’ reported in users’
understanding of the Als understanding of the Al's
limits (med=3) and capability capabilities (med=3.5) and
to predict the behaviour of the capability to predict the

behaviour of the Al assistant
(med=3). Overall, while the
short experiments with MVP 1
system did inspire baseline
trust, users found it difficult to
where the Al's boundaries are really trust it as they did not
or what are the Al's limitations. realise the implementation
Additionally, the answers are part.

widely distributed due to users
with different backgrounds in
this group.

Al assistant (med=3). Overall,
while the short experiments
with MVP 1 system did inspire
baseline trust, users seem to
have struggled toclearly grasp

Table 10: Situation awareness during the interaction.

The aggregated scale score distribution is shown in Annex 3, where boxplots allow for a granular inspection of
response concentration across constructs.
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5.Discussion / Perspectives

This section discusses and provides perspectives on the results presented in the previous section. We provide
in-depth interpretations related to comprehensibility, and additional insights on the AlA index as a prototype
as well as limited trustworthiness without frailty. This section also presents the avenues for prototypes
improvements, as reported by participants. Finally, we discuss the experiment limitations, such as simulated
behaviours of prototypes, or prototypes being evaluated only on planification task and not while performing the
planed route.

5.1 Results interpretation

5.1.1 Overall results interpretation

According to the qualitive feedback, we can say that for each use-case most of the feedback is linked to the
comprehensibility. For City of Amsterdam and Proditecwe can assumethatthereis a lack of comprehensibility,
but if we look at the quantitative results, we can see that the comprehensibility construct got a satisfying
score for both. We can admit that the positive and negative feedback related to the comprehensibility of the
prototypes was the easiest to highlight by the participants. For the Sonae and Datacation use-cases, thereis
a lot of positive feedback related to the comprehensibility construct but there is also some relevant negative
feedback, and axis of improvement mentioned by users.

Please note that responses to the AIA index items may be biased. Participants tend to respond based on
their projections of what Al assistants might be like in the future, rather than responding based on their
current state.

Among all the feedback linked to the comprehensibility construct, we can distinguish two types:

e The comprehensibility of the prototype by the explanation: During the completion of the scenarios,
the prototypes give some explanations to the user. The aim of those explanationsisto provide the user
with the necessary information to understand how the prototype works and what to do with it.

o The comprehensibility of the explanation itself: The above-mentioned explanations are distributed to
users during scenarios. For the prototype to be understandable, users must be able understand that
these explanations are explanations. Moreover, these explanations must be placed in the right places
at the right times and be easily accessible so that the user understands that they must use this
information.

In this sense, the interest of a chatbot has been mentioned manytimes by users of Proditec, City of Amsterdam
and Sonae use-cases as a mean of interaction with the prototype to have access to the explanations. According
to the qualitative feedback from these three use-cases, being able to access the desired explanation at the
desired time would have a positive effect on comprehensibility, and on the collaboration perceived by users
between them and the prototype. For the Datacation use-case, participants have a mixed feeling about the
chatbot because they were constrained into its use. For them, the chatbot could allow for question-answer
interactions.

5.1.2 Focus on the AlA Index
As part of this project, our objective was to evaluate the mock-ups by creating an index designed to measure

trust and trustworthiness. Since no such index currently exists, we developed one specifically for this purpose.
As explained previously, the experimentation process was therefore not only aimed at assessing the mock -ups
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but also at iteratively improving the index itself, based on user feedback. This study represents the first phase
of experimentation and thus the first version of the AlA index. As we gather more insights, the way we evaluate
the constructs will evolve (through therefinement, removal, orreformulation of questions, aswell as the addition
of new ones). Consequently, the methods used to evaluate the constructs are expected to change over time,
leading to a more robust and reliable measurement tool.

The lack of response to certain items of the AlA index (e.g. auditability and ethics) can either suggest potential
ambiguity in the item or difficulty answering due to a lack of item relevance for the respondent. Since MVPs
were prototypes (simulation environment or Wizard-of-Oz mock-ups), this is not surprising that higher-TRL
items (auditability and ethics) show lower response rates.

Moreover, some missing values could be due to some constructs did not cover by the use-cases. The
constructs “safety, security and well-being”, “privacy and data governance”, “ethics”, “auditability”, and
“anthropomorphism” were not addressed duringthe developmentofthe MVPs. For these MVPs, greater priority
was given to aspects considered to be more important, e.g. “user agency”, “technical functioning”,

” o«

“comprehensibility”, “collaboration”, and “other components of user experience”.
5.1.3 Trust judgment without vulnerability?

For each use-case, the score of the AlA index is great: 3.32/5 for Proditec, 3.51/5 for City of Amsterdam, 3.95/5
for Sonae, and 3.32/5 for Datacation. But these results should be tempered.

A key limitation in interpreting the results of the evaluation in the context of predicting trust or acceptance lies
in the nature of the test setting. Indeed, trust requires actual stakes in a situation characterized by uncertainty
and vulnerability (Lee & See, 2004), which meansthat PEER testers need to evolve in a meaningful situation,
within a context of risk, irrespective of their ability to monitor or control the Al party.

During this series of evaluations, participants interacted with Al systems through mock-ups or simulation
environment, without actual consequences or risk. As a result, while participants can evaluate perceived
attributes of the Al assistant (i.e. how acceptable and trustworthy the Al assistant is), the absence of
vulnerability may have impeded the formation of true trust.

This means that judgments of trust, trustworthiness or acceptance in this context may reflect hypothetical
impressions which may vary across users and differ from what they would perceive in a more realistic context.

5.2 Perspectives on prototypes development

This section details for each use-case possible improvements for the development of MVP2.
5.2.1 Proditec

In general, the Al assistant must provide more information and more explanations about:
e  What the user must do. The users need to be more guided to achieve their goals.
e How it works. The users need to know and understand how the Al assistant works: what data it uses
and how it uses them to achieve an outcome.
Please note that simply adding explanations is not enough. These explanations must be relevant and
understandable to users. The explanations also must be displayed at the right time to have a better
collaboration between the Al assistant and the users.
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Regarding interface design, buttons (clickable elements) should be standardised so that they are easily
recognisable by users. Non-clickable elements should not look like buttons.

In addition to explainability aspect, other elements can be improved to makethe Al assistant more trustworthy.
The “privacy and data governance” aspect could be improved by knowing whether the Al assistant adequately
protects the data collected and whether it is accessible. Furthermore, users need to have access to the history
of the data (traceability of the information by the user).

Ethical aspects need to be more considered: have a non-discriminatory Al assistant that takes into account
multiple languages and cultures, is accessible to people with disabilities, etc.

5.2.2 City of Amsterdam

In general, the Al assistant must provide more explanations about how it works. The users need to know and
understand how the Al assistant works: what data it uses and how it uses them to achieve an outcome.

Please note that simply adding explanations is not enough. These explanations must be relevant and
understandable to users. The explanations also must be displayed at the right time to have a better
collaboration between the Al assistant and the users.

Regardingtheinterfacedesign, and especially the map, the various routes suggested by the Al assistant should
be displayed directly on the map, with relevant information to distinguish between them (total time, section
on the cycle path, section on the footpath, footpath slope, etc.). and make a choice.

In addition to explainability aspect, other elements can be improved to makethe Al assistant more trustworthy.
The “privacy and data governance” aspect could be improved by knowing whether the Al assistant adequately
protects the data collected and whether it is accessible. Furthermore, users need to have access to the history
of the data (traceability of the information by the user).

Ethical aspects need to be more considered: have a non-discriminatory Al assistant that considers multiple
languages and cultures, is accessible to people with disabilities, etc.

5.2.3 Sonae

In general, the Al assistant must provide more explanations about how it works. The users need to know and
understand how the Al assistant works: what data it uses and how it uses them to achieve an outcome.

Please note that simply adding explanations is not enough. These explanations must be relevant and
understandable to users. The explanations also must be displayed at the right time to have a better
collaboration between the Al assistant and the users.

Regarding the interface design, a transition must be made from the simulation environment to a mobile
interface. The information provided and interactions must be adapted to such a device.

In addition to explainability aspect, other elements can be improvedto makethe Al assistant more trustworthy.
The “privacy and data governance” aspect could be improved by knowing whether the Al assistant adequately

protects the data collected and whether it is accessible.

Ethical aspects need to be more considered: have a non-discriminatory Al assistant thatis accessible to people
with disabilities.
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5.2.4 Datacation

The Al assistantmust provide explanationsregardingits functioning: whatdata areused? why it suggeststhese
solutions? The percentages presented in the solutions could benefitfrom more context: on whatare they based?
or could be replaced by qualitative indicators. Moreover, the users need to be more guided in the system,
especially in the “input menu”, to achieve their goals. Visible and clear instructions of what users have to do can
be add on the header of the different menus.

Please note that simply adding explanations is not enough. These explanations must be relevant and
understandable to users. The explanations also must be displayed at the right time to have a better
collaboration between the Al assistant and the users.

Regardingtheinterfacedesign, thearchitecture of the system needsto be rethought. More transparency might
be needed in navigation: for example, a breadcrumb trail can be added, the optimization menu can be divided
in sub-menus or the chatbot feature can be putin another menu. The possibility of displaying several elements
at the same time should be considered. Today, logistic engineers work with multiple documents, especially
excel sheet, that they display simultaneously on differentscreens. In the “optimization menu”, to compare easily
the different solutions proposed by the Al assistant, the users need to see the two solutions proposed and their
explanations at the same time.

In addition to explainability aspect, other elements can be improvedto makethe Al assistant more trustworthy.
The “safety, security and well-being” aspect could be improved. Reorganising a warehouse involves risks: the
greater the internalitem movements and physical configuration changesis, the higher the risk of accidentsis.
Users should be alerted to these potential risks.

Ethical aspects need to be more considered: have a non-discriminatory Al assistant that takes into account
multiple languages and cultures, is accessible to people with disabilities, etc.

5.3 Experimental limitations

5.3.1 TRL level and task realness

The MVPs evaluated during this first round of the PEER project relied on mock-ups with scripted behaviours,
which introduces significant limitations in interpretation and, especially, in participant engagement.

For Proditec use-case, participants were unfamiliar with the task of sorting coins. They did not know what
criteria to use to determine whether a coin was good or bad.

For City of Amsterdam use-case, only the planning activity was performed duringthe experiment. Participants
were not aware of the generated route; only one participant reported knowing the proposed route. Some
participants therefore reported that they could not judge the quality of the proposed route, thus limiting the
scope of the overall reliability or at least the performance evaluation of the Al assistant.

For Sonae use-case, participants interacted with a simulator rather than with the client application where
future versions are planned.

For Datacation use-case, participants did the planification part but didn’t do the implementation part. So, it is
difficult for them to really judge the relevance of the chosen solution. Moreover, participants were restricted
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in their interaction with the chatbot. Due to time limitations, one user flow was mocked up. In fact, participants
had to choose “solution 2”7, even though they all wanted to choose “solution 1”.

As aresult, user feedback frominterviews and questionnaires may notfully reflectthe feedback thatwould have
been obtained with a more advanced, integrated version of the Al assistant. This is especially relevant since
participant tend to form holistic views of the system, where the boundaries between the Al assistant, the
interface and other functionalities might not be clear: “So, | still didn'tunderstand the Al assistant was it just
the Al that will provide us with the hyperparameters? Orin the term assistant, we also take into account all the
help part of the IHM?”.

5.3.2 Panel of participants

The participant profile represents a notable limitation of this experimental phase. For the use-cases conducted
at Proditec and Sonae, evaluations were carried out exclusively with company employees, introducing a strong
bias: these participants are not necessarily representative of the target end-users.

For Sonae, participants had a very positive opinion of Al in general, more than Proditec, City of Amsterdam
and Datacation’s participants.

In the case of the City of Amsterdam, while the participants were more aligned with the intended user group,
most of them were inthe 50-59 age range, raising questions aboutthe representativeness of this sample within
the broader target population.

Furthermore, the limited number of participants in each use-case, especially in Datacation use-case, reduces
the generalizability of the findings and calls for caution in interpreting the results.

5.3.3 Experiment facilitation and support

In City of Amsterdam use-case, the experimental sessions were facilitated by a local staff member acting as
the experiment facilitator. This approach was necessary due to the language barrier, as the participant spoke
Dutch while the evaluation team did not. The facilitator conducted the sessions while we were presented to
observe, following detailed instructions provided beforehand to ensure methodological alignment. While this
arrangement enabled the evaluations to be conducted smoothly, it also introduced potential variability in the
delivery of the protocol: since the protocol was designed by our team, it was naturally more challenging for
someone external to conduct the sessions without the same in-depth understanding of its rationale and
objectives. This lack of familiarity may have impacted the depth of probing during the interviews. For future
iterations, it may be beneficial to plan more joint preparation sessions, particularly focusing on interview
techniques, to ensure that facilitators are fully equipped to capture the most relevant and detailed feedback.

In a different use-case, part of the mock-up was modified during the course of the experimentation. While
such adjustments may be necessary in certain contexts, they can also introduce inconsistencies in the collected
data and affect the comparability of results across participants. This situation highlights the importance of
structured guidance and methodological consistency during experimental phases. For future iterations, it will
be essential to reinforce CATIE’s supportin this area, both in terms of anticipating potential design adjustments
before the testing phase and providing real-time methodological advice if changes become unavoidable.
Strengthening this collaboration will help ensure that prototype modifications are managed in a way that
preserves data validity while still allowing for iterative improvement.
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6.Deviations occurred and corrective actions taken

This section presents the deviations that occurred during T5.7 regarding the Grant Agreement and the actions
taken to correct these deviations.

6.1 The fourth use-case was delayed

During the first year of the project, the use-case Continental was removed from the project. Datacation was
found to replace it, but this delay has impacted the timing of T2.1, namely identifying the socio-technical
requirements as well as T5.1 and T5.3 to design and develop the prototype.

Consequently, the evaluation for Datacation in T5.7 has been delayed - granted by the European Commission.
Contrary to the first three use-cases (Proditec, City of Amsterdam and Sonae), for which evaluations took place
in April/May as scheduled in the Grant Agreement, Datacation's evaluations took place in September. This leads
to the submission of version 2 of deliverable D5.6.

6.2 Fewer participants than expected

Whilethe original grant agreementidentified atarget of at least 10 participantsin each experiment, this figure
was presented as a preliminary estimate to supported as a preliminary estimate to support initial planning.
Upon further reflection and alignment with the project’s core goals, there was a need to reassess this number.
As reported in the previous section of the present deliverable, only one experiment involved more than 10
participants, namely Proditec with 11. We recruited 7 participants for the City of Amsterdam, 6 participants for
Sonae, and 4 participants for Datacation.

First, the technologies evaluatedin the project are MVPs, therefore TRL3 prototypes. In the evaluations of such
MVP, we want to collect information as to how to improve the prototype, and only when we reach TRL6, we
can recruit larger groups of participantsto assess their impact. It is not the objective in the PEER project. We
stop the development of the prototype at TRL5.

Second, we aim at collecting rather qualitative than quantitative data. We are searching for ways to improve
prototypes rather than measure exact impact on representative populations. Consequently, only few
participants are required to lead to relevant insights. The methodology adopted to process the gathered
data, namely the thematic analysis, is particularly relevant in this search. In qualitative evaluations such as
user testing, it is generally accepted that 5 participants are enough to uncover 85% of total usability problems
in a product (Nielsen & Landauer, 1993).

Therefore, it appears that involving less participants than expected in the Grant Agreement is mitigated
regarding the type of information gathered in T5.7 as well as the methodology adopted to process these data.
For the next evaluation cycles, for MVP2 and MVP3, it is not a problem if the number of participants recruited
per use-case is less than 10.
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6.3 Early results presented to speed up prototype improvements

At a project management level, the outcomes of T5.7 are meant to orient the next phase of development of the
Al assistant prototypes (i.e., improvements based on user testing). The present deliverable was due for M24,
and the next version of the prototypes due 6 months later, at M30. This timing can be problematic for Al
researchers and partners responsible for developments and integration because they cannot ensure they will
resolve scientific challenges, therefore impeding the developments based on these findings for the project to
produce improved versions of the prototypes to be evaluated again 6 months later.

Consequently, CATIE offered the consortium to speed up data analysis by focusingfirston the elementsdirectly
linked with prototypes improvements. In other words, we focused on the thematic analysis of participants
verbatim and left processing information from the AIA index and the socio-demographic questionnaire for the
present deliverable. These early results have been processed immediately after the experiments, and
presented to the consortium in early M22, so that partners gained 3 months on the avenue to pursue to
improve the prototypes. In-depth analyses presented in this deliverable are fully aligned with these early
results.

We suggest that future iterations of experiment/improvements follow this time structure, with a middle

milestone of early results and following comprehensive analysis. We highlight the relevance of this
organisation for future European projects as well.
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/.Conclusion

This deliverable D5.6 “Report on the evaluation process” results of the first iteration of T5.7 “Management of
the evaluation process” in WP5. It aimed at evaluating MVP1 of each use-case of the PEER project.

Experimental methodology was designed to collect qualitative data from thinking aloud when using mock -
ups, answering surveys and discussing with the experimenter in semi-structured interviews. Collected data
concerned first the use of the prototypes by the participants, and second the usage of the AlA index developed
in WP4. The second will be presented thoroughly in D4.2 “AlA Index: definition and methodology” duein M36
of the project.

A total of 28 participants were recruited across four use-cases, leading to the collection of almost 1000
verbatims which were analysed thematically. Based on this analysis, we provide the actual results for MVP1s
in terms of notions such as comprehensibility, human-Al collaboration, and intention of use, as well as potential
improvements suggested by participants themselves and direct observations from experimenters.

Overall, the present report exhibits promising results regarding MVP1s, especially considering they were only
prototypes, mock-ups where Al behaviours were simulated to the participant. We report two main avenues for
improvements. The first avenue forimprovement is the comprehensibility of Al functioning and capabilities to
participants. Notalwaysthattheyunderstood how the Al assistant was ableto helpthem or even how it worked.
The second avenue for improvements is the collaboration between humans and Al assistants. Future users
will benefit from better explanations from Al assistants, and especially well-timed and well-designed
explanations to offer added value rather than additional information, potentially hard to process.

These comprehensive results will serve two purposes. First, they will be directly used to design, arbitrate and
develop improvements for each use-case for their next version, due at M30. These versions will not be
simulated behavioursbutfully developed prototypestobeusablein controlled conditions (TRL4). Second, these
results will help improving the AlA index developed in the PEER project. Notions and items will be studied in
detail to serve WP4 objectives, for deliverable D4.2 due at M36.
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Annex

Annex 1: Score distribution per construct

The AlA index revolves around 10 constructs andis composed of 59 questions. To better understandthefactors
that shape the scores obtained through the AIA index, we examine the 10 underlying constructs, helping to
identify which attributes are consistently strong and which ones may need further attention. The four graphs
below (Figure 43, Figure 44, Figure 45, Figure 46) display the detailed scores obtained for each construct within
boxes showing the interquartile range (IQR). Individual points outside this range represent potential outliers.
Text annotation on each boxplot highlights the central tendencies (median values) as they are more robust and
less sensitive to outliers than means, therefore more representative of the typical response.
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Figure 43: Scale-level results distribution (and median) for Proditec use-case.
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Figure 44 : Scale-level results distribution (and median) for City of Amsterdam use-case.
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Figure 45: Scale-level results distribution (and median) for Sonae use-case.
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Distribution of scale scores accross users for DAT (51 items)
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Figure 46: Scale-level results distribution (and median) for Datacation use-case.
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Annex 2: Answer distribution per item

This graph (Figure 47) presents the complete distribution of answers through the questionnaire, where the
colour intensity reflects the proportion of respondents selecting each value. Each column corresponds to one
questionnaireitem, and the rows represent the possible Likert response options (1 = strongly disagree to 5 =
strongly agree). The heatmap cells show the percentage of respondents selecting each response option, with
darker colours indicating higher frequencies. Percentages are annotated within each cell for clarity. This
visualization allows for easy comparison of how users rated different items and highlights both central
tendencies and variability across responses
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Figure 47: Distribution of users’ responses to Likert-scale items.
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Annex 3: Score distribution of control variables

To complement the main AIA questionnaire, eight additional items are included as a control along the 10
constructs of perceived trustworthiness. The four graphs (Figure 48, Figure 49, Figure 50, Figure 51) below
display the detailed scores obtained for each individual item within boxes showing the interquartilerange (IQR).
Individual points outside this range represent potential outliers. Text annotation on each boxplot highlights the

central tendencies (median values) as they are more robust and less sensitive to outliers than means, therefore
more representative of the typical response.
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Figure 48: Distribution (and median) of control items for Proditec use-case.
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Figure 49: Distribution (and median) of control items for Amsterdam use-case.
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Figure 50: Distribution (and median) of control items for Sonae use-case.
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Figure 51: Distribution (and median) of control items for Datacation use-case.
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PEER will focus on how to systematically put the user at the centre of the entire Al design, development, deployment, and
evaluation pipeline, allowing for truly mixed human-Al initiatives on complex sequential decision-making problems. The central
idea is to enable a two-way communication flow with enhanced feedback loops between users and Al, leading to improved
human-AlI collaboration, mutual learning and reasoning, and thus increased user trust and acceptance. As an interdisciplinary
project between social sciences and artificial intelligence, PEER will facilitate novel ways of engagement by end-users with Al
in the design phase; will create novel Al planning methods for sequential settings which support bidirectional conversation and
collaboration between users and Al; will develop an Al acceptance index for the evaluation of Al systems from a human -centric
perspective; and will conduct an integration and evaluation of these novel approaches in several real -world use cases.
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