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DEFINITIONS

ILE — Interactive Learning Environment

An interactive tool that helps users explore complex
challenges, solve problems, and make decisions in a real-
world-like setting, while communicating insights without
needing direct involvement in complex modelling.

FRIDA — Feedback-based knowledge Repository for
IntegrateD Assessments

A new global Integrated Assessment Model focused on
closing key human—climate feedback loops and advancing
interdisciplinary climate education through a feedback-based,
systems approach (Schoenberg et al., 2025; WorldTrans
Consortium, 2023).

PROBLEM

Interactive Learning Environments (ILEs) must meet users'
needs beyond traditional scientific norms (Bremer et al.,
2021; Rajah et al., 2024). However, gathering meaningful
input is difficult without users first experiencing the tool. To
explore preliminary needs, we learned from workshops using
En-ROADS climate simulator, role-playing, and co-evaluation
with graduate students, using both interviews and
quantitative assessment (Cash et al., 2023).

Users want ILEs to be transparent, relevant, and practical,
but often struggle to see how system elements connect.
Addressing all these needs is challenging and requires
balancing clear explanations, actionable insights, and model
trade-offs.

Navigation & Terminology Guide

Navigation Buttons

Clicking the three-dash icon in the circular menu will open the Navigation & Terminology
Guide.

The Home section is your starting point in this ILE. Here, you will get an overview of
what'’s to come in the simulation.

In the Guided Demonstration, you'll explore how to use the ILE tool, understand its
features, and see how different variables interact within the system. Follow the steps to

get familiar with the tool before making your own decisions. Click the above icon to open the Terminology Guide

and learn the meaning of key terms and graphs

In the Goal Settings section, review how key variables have developed over time. Set used in this ILE

your targets and target year for these variables, to establish a reference point for your

L . Click the Next Page button > to proceed to the next
analysis in the dashboard section. : :

section of the ILE.

In the Dashboard section, you get to interact with the model in real-time. Use this section
to adjust key variables, explore different scenarios, and visualize the results of your
choices. The Dashboard provides all the tools you need to test your decisions and see
how your actions affect the system.

MODEL BEHAVIOR
Where Are We Now? Where Are We Heading?
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Now that you've seen the development of
variables over time, define your goal by
assigning target values for each variable and
select the year you wish to achieve them.

Degree Celsius

Your decisions will shape the future - so pay

attention to how your choices play out. GDP Per Person (Constant Thousands 2021%)
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Use the to proceed to the
dashboard section of the ILE.
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Implementing a $200 Carbon Tax causes
an immediate recession, as expensive

fossil fuel providers

fracking projects) go out of business.

The strain from bankruptcies leads to
layoffs, reducing wages and
consumption, which further harms the

Both direct (fossil fuel companies) and
indirect businesses (support industries)
suffer from bankruptcies, causing major
financial strain across the economy.

(Iike, tar sands and

As businesses fail, banks lend more
money to cover losses, leading to
inflation, reduced government spending,

oooooo y and government tax revenue. and a weakened economy.

The combination of inflation,
decreased consumption
government spending tr
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recession, slowing down GDP growth. Click the next page button >
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POLICY EXPERIMENT OPTIONS
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exploration later.

1 Model Behavior / Goal-Setting Section

Dashboard

1 Interactive Dashboard

STRUCTURE OF THE FRIDA ILE

Users begin in the Home section with an introduction to the FRIDA ILE tool and how to navigate it.
A terminology guide explains key terms such as Endogenous Model Behavior (EMB), confidence
boundary graphs, and box-and-whisker plots, etc. This section sets clear expectations and
prepares users for smoother exploration in the following sections.

The Guided Demonstration focuses on our first learning objective and walks users through
simplified explanations and system interactions, introducing the underlying logic and cause—effect
relationships between human and climate systems. This builds a foundation for understanding
feedback loops and dynamics and prepares users to use the Dashboard for policy testing and

This section addresses the first two objectives: helping users understand why things happen and
acknowledging diverse perspectives on desired outcomes. Users observe the behavior of key
system variables over time and explore possible future scenarios by following current trends. They
then set their own goals by choosing target values and a future year for three critical variables.
These goals, visible in the Dashboard section, create a personalized experience and allow users to
compare their desired outcomes with actual results from policy interventions.

The Dashboard addresses the third objective: helping users understand how and to what extent
they can make an impact. Users adjust input variables from the FRIDA model to test policy
interventions, with over 225 variables available for tracking. Results are displayed using confidence
boundary and box-and-whisker graphs, allowing users to compare outcomes with their pre-set
targets. Real-time visual feedback highlights system responses, trade-offs, and ripple effects,
deepening users’ understanding of complex human—climate system dynamics.

OBJECTIVE

Target Audience: The FRIDA ILE is designed for high school
to postgraduate students and adult learners interested in
climate—human systems. Prior knowledge of climate change,
socio-economic systems, and cause—effect relationships is
helpful but not required.

 Design and developing and ILE based on the FRIDA
model with the objectives
Help users understand WHY things happen
Let users represent their own perspective
Show users where and how they can make an impact

1 Use the ILE in Bergen Summer Research School
(BSRS) and collect structured feedback.

1 Assessment of the structured feedback and comparison
with feedback from En-ROADS workshops.

CO-EVALUATION RESULTS

After the BSRS workshop, a co-evaluation was conducted using Mentimeter to
assess key quality constructs, including Salience, Accessibility, Credibility,
Legitimacy, and Effectiveness for systems understanding. Participants rated the ILE

individually based on these criteria.

The co-evaluation results from the FRIDA workshop (28 participants) were compared
with results from previous En-ROADS workshops (54 participants). This comparison,
based on the same set of questions, aimed to position FRIDA's effectiveness relative
to En-ROADS rather than rank the tools. Weighted responses were analysed by

calculating mean scores for each question across all participants.

The ILE helped users gain practical insights and feel motivated to act. It also
supported their understanding of feedback loops, leverage points, and unintended
consequences, while being perceived as internally consistent and trustworthy in its

iInputs and outputs.

Constructive feedback has been carefully considered to guide further enhancements

and future development.

RADAR CHART SHOWING MEAN CATEGORY SCORES FOR
FRIDA AND EN-ROADS
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