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Engineering practice requires professional skills beyond 
technical calculations, including the ability to make 
sound judgments in uncertain, high-stakes situations. 
These skills are difficult to teach and even harder to 
assess authentically. Games and interactive simulations 
help address this challenge by placing learners in realis-
tic environments where decisions have meaningful con-
sequences. Such contexts mirror the uncertainty and 
trade-offs of professional practice, promoting engage-
ment and generating rich data on decision-making. We 
apply these approaches in the contexts of process safe-
ty and engineering ethics, through two projects: Con-
tents Under Pressure, an immersive digital game where 
players navigate decisions at a chemical production 
facility that impact safety, productivity, and reputation, 
and Mars! An Ethical Expedition, a narrative-driven 
visual novel that engages engineering students in real-
istic, situated ethical scenarios. Both projects address 
a common challenge: how to capture and evaluate 
complex reasoning in a way that is authentic, scalable, 
and educationally meaningful. In Contents Under Pres-
sure, decision-making is measured through scenario 
outcomes and decision patterns over time. In Mars! An 
Ethical Expedition, open-ended responses embedded 
in narrative contexts allow participants to articulate not 
only what they would do, but why. Our work under-
scores the importance of open-ended responses for 
understanding reasoning in situations with no single 
correct answer. To analyze qualitative data at scale, we 
apply Pretrained Language Models (PLMs) to identify 
reasoning patterns, classify perspectives, and evaluate 
completeness of justifications. This combination of 
narrative context and advanced text analytics enables 
us to measure subtle differences in decision-making 
while capturing the complexity of participants’ reason-
ing. This presentation will trace the evolution of this 
work, from early case-based discussions to immersive 
simulations and machine learning and share insights 
into what makes narrative-based assessment effective 
for higher-order professional competencies. Our goal 
is to provide scalable, research-informed assessments 
that capture the complexity of professional deci-
sion-making and can be readily adopted by engineering 
educators, supporting faculty in teaching and assessing 
these competencies at scale. 
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