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Cognitive Load Theory (CLT) has generated design-oriented principles for optimizing
instructional materials (Sweller et al., 1998, 2019). Yet a persistent practical challenge is that
learners often work with suboptimal materials in authentic learning environments. To address
this challenge, this research project focused on a complementary learner-centered approach:
self-management of cognitive load. The core assumption of the self-management effect is that
learners who are taught to recognize suboptimal materials and to adopt strategies that mitigate
cognitive demands during learning will achieve better performance and experience lower
cognitive load than learners who do not apply these strategies. In CLT, cognitive load refers
to the demands imposed on learners’ limited working memory resources while they process
information during learning (Sweller et al., 2019).

First, we reviewed evidence showing that learners can proactively apply load-reducing
techniques (e.g., signalling elements by drawing or highlighting, dragging and dropping
elements physically) in multimedia learning (Zhang et al., 2021). We noted that it remains
unclear which specific factors contribute most to the self-management effect. In addition, there
is still little research on physical self-management strategies suitable when learners cannot
manipulate or reorganize materials. We therefore proposed an embodied interpretation of self-
management strategies, consistent with the view that bodily actions (e.g., gestures, object
manipulations) may offer unique benefits in learning (Paas & Sweller, 2012).

Subsequently, we conducted a series of behavioral experiments to test whether bodily
actions, specifically pointing, can function as self-management strategies in multimedia
learning. We focused on the split-attention effect, which arises when learners must coordinate
information from spatially separated sources (e.g., text and diagrams). Such materials can
require repeated visual search and integration, thereby increasing extraneous cognitive load
and interfering with learning (Ayres & Sweller, 2014; Tarmizi & Sweller, 1988). In these
experiments, university students (n=122, 126) studied split-attention examples and were
assigned to conditions with different pointing-related instructions (e.g., one-handed or two-
handed finger pointing, mouse pointing; Zhang et al., 2022, 2023a). We hypothesized that
finger pointing would improve learning outcomes and reduce mental effort relative to no
strategy, because it provides an attention-guiding function and a cognitive offloading function
by reducing demands during search and matching. The results partly confirmed this
hypothesis, indicating that finger pointing improved retention test performance in both paper-
based and computer-based settings, while there were no differences found on cognitive load
measures. We expected mouse pointing to yield weaker benefits because it involves a less
direct sensorimotor interaction with the learning materials; however, it showed no benefits
compared with no strategy. A follow-up eye-tracking study (n = 132) tested mouse pointing
under an additional boundary condition: labelling that visually links corresponding elements of
text and picture. Using a 2 x 2 design (mouse pointing vs. no strategy; with labels vs. without
labels), we examined whether labels and pointing act as complementary supports or
redundant cues (Zhang et al., 2023b). The findings showed no main effects of mouse pointing
or labelling on retention, comprehension, or cognitive load ratings. Process data indicated that
both manipulations encouraged more transitions between text and picture, yet these



perceptual changes did not translate into better learning outcomes. An interaction also
suggested potential interference: combining mouse pointing with labelling was associated with
the lowest comprehension. These results indicate that adding multiple attention-guiding
supports can be redundant and may impair comprehension. They also imply that the benefits
of finger-pointing may stem from direct bodily interaction, which supports further work on
integrating human movement into learning and instruction.

In sum, we proposed a cognitive load self-management principle for multimedia learning
and tested one specific self-management strategy, pointing, to support learning from a specific
class of materials: split-attention examples. This work contributes to two recent developments
in CLT: (a) linking CLT with embodied cognition to optimize educational outcomes (e.g., Zou
et al., 2025) and (b) integrating CLT with self-regulated learning models, such as the Effort
Monitoring and Regulation framework (de Bruin et al., 2020). Practically, this line of research
supports a simple strategy with implications for the design of multimedia instruction that
incorporates learners’ actions and movements.
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