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Summary

sweetbean is an open-source, domain-specific declarative programming language built in
Python, designed to simplify the synthesis of web-based behavioral experiments. It allows
researchers to specify a behavioral experiment in declarative form as a sequence of events.
Once specified, sweetbean can compile the experiment into a jsPsych experiment (Leeuw et
al., 2023) for web-based behavioral study with human participants. In addition, sweetbean
can generate prompts for conducting the same experiment with a large language model (LLM),
enabling automated alignment of LLMs with human behavior.

The sweetbean package integrates with other tools that automate aspects of behavioral
research, such as sweetpea (Musslick et al., 2020) for automating experimental design, or
autora (Sebastian Musslick, 2024) for orchestrating closed-loop behavioral research studies.
Together, these tools form an ecosystem for advancing behavioral research through automated
scientific discovery.

Statement of need

The generation and execution of web-based experiments is a common task in the behavioral
sciences. However, the process of designing and implementing such experiments can be difficult,
especially if researchers don't have a background in web development. While platforms like
jsPsych offer powerful solutions for running online experiments, their reliance on JavaScript
can be a significant barrier for researchers who lack programming expertise in the language.
Many researchers in the behavioral sciences, however, are already familiar with Python due
to its widespread use in data analysis. Other platforms written in Python, like PsychoPy
(Peirce et al., 2019), have made significant strides in addressing this issue by providing a
graphical user interface for experiment design, along with functionality for exporting executable
experiments into Python and JavaScript. However, PsychoPy is not specifically tailored
for creating online JavaScript experiments, which can result in compatibility issues and
unsupported PsychoPy components. sweetbean aims to simplify the process of generating
online experiments by providing an intuitive declarative language for specifying experiments
in Python. By abstracting the details of web development, sweetbean enables researchers to
concentrate on the specification of the experiment itself, rather than on its implementation
details.

Another challenge in behavioral research is the integration of LLMs into the experimental
workflow. LLMs have the potential to simulate human behavior in a variety of tasks, making
them valuable simulators for behavioral experiments (Binz et al., 2024; Dillion et al., 2023;
Manning et al., 2024). Accordingly, researchers are increasingly interested in aligning the
behavior of LLMs with human participants, calling for the development of tools that facilitate
this alignment. sweetbean addresses this challenge by providing a way to generate prompts
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for LLMs based on the same experiment specification used to generate web-based experiments
for human participants. This allows researchers to easily generate synthetic behavioral data
with LLMs, compare the behavior of LLMs to human participants, and to align LLMs with
human behavior.

Beyond reducing technical barriers and facilitating alignment between machines and humans,
sweetbean enhances reproducibility and collaboration by standardizing experiment specifications
within a flexible and intuitive framework. This standardization not only saves time but also
provides more robust and scalable experimental workflows for the behavioral research community.

When to Use SweetBean, jsPsych, or PsychoPy?

Several tools exist for designing and running behavioral experiments, each with different
strengths depending on the research context. Here, we focus on sweetbean, jsPsych, and
PsychoPy due to their prominence in web-based and Python-based experiment design.

The choice between sweetbean, jsPsych, and PsychoPy depends on the researcher’s needs,
technical expertise, and experimental requirements:

= Use sweetbean if you are comfortable with Python and want a declarative workflow that
integrates with Python-based tools for experimental design, analysis, and automation.
Sweetbean is particularly useful for comparing LLM-based experiments with human
participants or embedding experiment generation within an automated research pipeline
using sweetpea and autora. It is designed to be accessible and simple, but it is not as
feature-rich or general-purpose as jsPsych or PsychoPy. While existing jsPsych plugins
may not be directly supported, new plugins can be added based on community demand.

= Use jsPsych if you require full flexibility in JavaScript and access to its extensive
ecosystem of extensions. If deep customization of experiment logic or fine-tuned control
over the execution environment is necessary, jsPsych is the better choice. Maintained
by a large community, it offers a broader range of plugins and features compared to
sweetbean. Use jsPsych if you need a general-purpose tool for online experiments and
are comfortable working with JavaScript.

= Use PsychoPy if you prefer a GUIl-based approach or need to run experiments offline.
While PsychoPy supports Python scripting, it is primarily designed for local (rather than
web-based) experiments. It is a powerful tool for designing and running a wide range of
studies, particularly those requiring precise timing and control over stimulus presentation.
Use PsychoPy if you want a GUI-based experience, need to run experiments offline, or
require high-precision timing control.
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