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Examining the effect of Al-powered virtual-human training on
STEM majors ’self-regulated learning behavior

D0V DY V7T P90 931 11
DMNIIN NYYON
Huiyu Zhang, PhD

Temasek Polytechnic, Singapore

Educational research demonstrates that teaching students learning
strategies and developing their self-regulatory skills can significantly
improve their learning outcomes (Glick et al., 2023; Zimmerman,

2000, 2011). However, such training opportunities are rarely provided in
K—12 curricula, which primarily focus on knowledge and skills dictated by
content standards (Bernacki et al., 2020). Consequently, many students
graduate high school and enter challenging undergraduate programs with
only basic learning skills (ACT, 2008). This lack of emphasis on teaching
students how to learn becomes evident when they encounter demanding
coursework at the university level, where they are expected to manage
their own learning independently.

The need for training interventions that support undergraduates in
developing these essential learning skills is clear. While substantial efforts
have been made to enhance students’ learning and self-regulated learning
abilities, many of these programs require significant time investments
from both students and instructors, limiting their applicability in large
lecture formats commonly used in early undergraduate STEM coursework
(Bernacki et al., 2020). To effectively deliver skill training at scale,
interventions must minimize instructor involvement, automate support,
and ensure that the time spent developing learning skills does not
significantly detract from time needed to study course content (Bernacki et
al., 2020). With this in mind, we propose an alternative approach to face-
to-face skill training and aim to investigate whether a brief Al-powered
virtual-human training can help STEM majors effectively apply self-
regulated learning strategies in their coursework. Specifically, this study
examines whether completion of three Al-powered virtual-human training
modules—focused on planning, self-monitoring, and reflection—Ileads to
increased use of corresponding MS Planner tools — a project management
app that students use to plan, monitor, and reflect on course assignments —
among STEM majors compared to a control group.

This study was conducted at a large public polytechnic in Singapore,
which enrolls 13,000 students annually. 146 second-year students from the
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School of Informatics and IT participated in the study. Students were
randomly assigned to experimental and control groups. Students in the
experimental group were given access to the virtual-human training. We
tracked specific MS Planner tools to determine if students who completed
the virtual-human training demonstrated greater utilization of tools
designed to support self-regulated learning processes.

The results show that students who completed the virtual-human training
modules were more likely to engage in SRL activities using MS Planner
tools, highlighting the training’s effectiveness in enhancing essential
project management skills. The finding that experimental-group students
who did not complete the training modules were significantly less likely to
use MS Planner for SRL processes suggests that failing to complete this
module decreases the likelihood of utilizing these features.

These findings highlight the potential of Al-powered virtual-human
training as a scalable solution to enhance desirable learning behaviors
among STEM majors, particularly in large and diverse classrooms. This
research contributes to the understanding of effective interventions for
fostering SRL behaviors in STEM education and suggests avenues for
future refinement and implementation of digital training tools.

Key Words: SRL; Virtual-Humans; AIl; STEM; Clickstream Data
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