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Abstract

This interactive exhibit demonstrates LIDLbot, an all-in-one exper-
iment platform designed to be used for psychological or linguistic
experiments on conversational user interface interactions that re-
quire per-trial manipulations or measurements. LIDLbot features
customizable modules and built-in voice agent and chatbot simula-
tors to help researchers build streamlined experiments quickly. It
offers benefits similar to Wizard-of-Oz setups, while not requiring
live researcher administration of stimuli or responses. In this demo,
we demonstrate the features of the platform, how to use it to set
up experiments, and its use from a Participant’s perspective.
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1 Introduction

Psychological and linguistic experiments often require trial-by-
trial customizations, where specific factors are manipulated, or
participant responses are probed on a per-trial basis. When trans-
lating these methods into the realm of conversational user interface
(CUI) interactions, such rigorous investigations are often resource-
intensive or inaccessible due to limitations of existing tools and
methods, which include commercially available products, Wizard
of Oz tools, proprietary APIs or toolkits, and simulators. However,
these tools are not optimal for a variety of reasons as discussed
below, and their limitations impede the conduct of highly rigorous
psychological and linguistic CUI experiments.
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Many studies use Wizard-of-Oz (WoZ) methods [9, 10, 12] -
where a non-functional prototype is manually controlled by an
experimenter in another room. These methods are well-suited for
early low-fidelity prototyping or exploratory investigations of user
interface interactions. However, the necessity of having a human ex-
perimenter to manually control the experiment in the background
leads to challenges, especially in maintaining consistent system
behaviour across trials and participants at scale [14]. Additionally,
WoZ tools are generally programmed with specific experiments in
mind, and a great deal of resources may be needed to repurpose
them for other studies [14]. Finally, WoZ methods may raise eth-
ical concerns around issues such as the use of deceit, especially
with vulnerable populations or with participants who cannot fully
provide informed consent [13].

As for other methods, some studies use commercially available
products, such as a consumer smart speaker device [2, 5, 11, 18].
Although studies can be implemented relatively quickly with this
type of setup, it is difficult to isolate and control (experimentally
manipulate) specific factors that drive participant behaviours and
experiences. Additionally, updates could alter the product’s func-
tionality while the study was ongoing, compromising validity and
reproducibility. Other methods include using proprietary APIs or
specialized toolkits [1, 6, 16, 17], such as the Alexa Skills Kit, Google
Dialogflow, Microsoft Bot Framework, or large language models
(LLMs). However, use of these tools can present accessibility chal-
lenges, requiring significant financial or technological resources
to access, or specialized expertise to implement [17]. Finally, some
studies use CUI simulators that accept simple text entries and re-
turn predetermined text or audio outputs [3, 4, 7, 8, 15]. Simulators
allow for many custom configurations, but as with WoZ tools, they
are usually designed for specific experiments, and would require
adaptation to accommodate other designs.

2 LIDLbot

Currently, there is no tool that offers a high degree of control, con-
sistency, flexibility, and accessibility in creating CUI interaction
experiments. To address the various challenges, we present LIDL-
bot — named after our Lab for Infant Development and Language
(LIDL; pronounced like “little”). LIDLbot is a modular experimen-
tal platform with synchronized stimulus presentation that allows
behavioural scientists to experimentally study CUI-related ques-
tions. As a platform, LIDLbot is an all-in-one package that includes
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customizable components to build streamlined experiments. Such
components include built-in voice or chat CUI simulators, text or
image stimuli displays, and templates for embedding web surveys.
Additionally, unlike WoZ tools where the participant interacts with
the prototype device while the researcher operates a controller
device, LIDLbot is designed to have two machines used solely by
the participant. The platform is intended for use with task-based ex-
periments, where participants interact with stimuli or a CUI system
on a per-trial basis.

LIDLbot has three major advantages: First, its modular flexibility
means that researchers do not need to build functional CUI pro-
totypes from scratch for every new experiment. Second, LIDLbot
allows for considerable control over experimental conditions. And,
third, it allows for this control despite the fact that researcher oper-
ation is not required during the experimental session (beyond the
initial setup).

3 Overview

As an integrated platform, LIDLbot facilitates the setup and con-
trol of experiments through automating both the administration of
stimuli and CUI system responses. A Researcher designs specifies
an order for the built-in customizable modules, which will then
automatically transition seamlessly from one to the next. The Par-
ticipant then uses both computers, and can progress through the
study themselves.

The application has two running modes — dubbed the Assistant
Instance and Study Instance - initialized on the two independent
computers. (See Fig. 1 for visualization.) The Study Instance is
used to display content such as instructions, stimuli prompts, and
surveys. Meanwhile, the Assistant Instance is used to display
the built-in voice agent or chatbot. Synchronization between the
devices is achieved by using a common seed value generated based
on a Participant ID entered by the Researcher at the start of an
experiment session. Because of this method, content can be syn-
chronized between the two machines without the need for server
port configuration, or a wired/wireless connection.

In a typical experiment using LIDLbot, the Participant uses the
CUI prototype on one of LIDLbot’s computers (in either voice or
chat mode) to complete tasks involving stimuli displayed on its
other computer. Following the Participant’s verbal or written input,
a predetermined response will be given by the CUI for that trial, as
customized by the Researcher.

3.1 Top-level Structure

LIDLbot follows a structured hierarchy to customize experiment
design: Set > Sequence > Module (Figure 2).

A Set defines the overall flow of an experiment. Multiple Sets
can be created and used as presets for different experiment config-
urations, such as when multiple counterbalance orders are needed.
Each Set consists of two Sequences: one for the Assistant Instance
and one for the Study Instance. The Sequences then determine the
order of Modules shown on each Instance. Finally, Modules are
used to display content defined by the Researcher. Types of Modules
currently available include Web Survey, Content Viewer, Web Con-
tent Display, Session Code Entry, Prompter, Voicebot, and Chatbot.
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Figure 1: A study setup using LIDLbot’s built-in voice agent.
Two computers are used by a Participant side-by-side; one
running the Assistant Instance, and the other running the
Study Instance.

Set: “Set 1”7 Modules:
Static Modules
Sequence: Sequence: + Content Viewer
“Assistant” “Study” *  Web Link
¢ Web Content Embed
Module 1 Module 1 Gating Modules
* Session Code Entry
Module 2 Module 2 * Session Code Display
Block Modules
Module N Module N :  Prompter
* Voicebot
¢ Chatbot

Figure 2: Diagram depicting the relationship of experiment
components as implemented in LIDLbot, and a list of avail-
able Modules.

Using these Modules, a variety of content types are available to
support various psychological and linguistic experiment setups.
Configuration can be performed using an Experiment Configura-
tor or by directly editing the platform’s . json files. Further details
about customization options can be found at the demo table.

3.2 Demo

The demo will consist of LIDLbot running on two laptops on a table.
The attendee will first be given a brief introduction and overview
about the system. They will then get the chance to experience
LIDLbot from the perspective of a Participant. The attendee will see
the different Modules as implemented in a sample experiment, and
interact with the Voicebot and Chatbot Modules. Attendees will give
voice and text inputs to LIDLbot and experience how convincing
LIDLbot feels from a Participant’s perspective. Afterwards, the
attendee will receive a quick tour of how to use the Experiment
Configurator to set up a study.

Additional details on LIDLbot’s implemention and configuration
will be available at the demo table. The codebase for the LIDLbot
Experiment Platform is open source and available under the MIT
License at: https://github.com/Lab-for-Infant-Development-and-
Language/LIDLbot-Experiment-Platform
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