Education

H uman beings of all ages are deeply social creatures, and it is no surprise that creators of
instructional content have begun to explore ways that we might leverage this characteristic

to improve learning outcomes. A growing body of research considers this possibility by evaluating
the effectiveness of on-screen pedagogical agents (or avatars) in digital learning contexts. Driving
this new wave of research is the following question: if the presence of other people (a teacher,
peers, collaborators) is advantageous for learners, might a similar boost occur when a character is
incorporated into on-screen content in a meaningful manner?

When it comes to multimedia best practices, simplicity is the reigning mandate. We know that
across the age spectrum, a learner’s cognitive processing resources are mighty but finite, so any
extra visual or auditory elements are nothing more than problematic distractions that should be
avoided (Mayer, 2005; see also Clark & Choi, 2005).

However, newer and more targeted research suggests that for effectively designed, on-screen
pedagogical agents, the benefits to learning outweigh the processing costs (Johnson & Lester,
2016; Kim & Baylor, 2016). In fact, they can positively impact learning outcomes along with

a number of other cognitive and affective benefits (Meij, Meij, & Harmsen, 2015; Moreno &
Flowerday, 2006; Schroeder & Adesope, 2014).
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concepts embedded in the instructional content (Johnson & Lester, 2016; Meij et al., 2015; Wang
et al., 2008). The emerging explanation is a sort of dual effect: agents can improve learning both
by directly supporting cognitive processing and by creating a more positive, satisfying learning
environment (Cook et al., 2016).

Are agents more effective in certain subject areas than others?

An unexpected finding that has recently surfaced through meta-analysis [i.e., when researchers
examine many studies together and look for patterns] is that the benefit of pedagogical

agents appears to be somewhat greater for STEM instructional contexts than humanities subjects
(Schroeder et al., 2013). The reason is unclear. It may mask a slightly different fact: pedagogical
agents’ ability to signal information may be most critical and impactful when learning abstract
content or processes, which arguably occur more frequently in STEM contexts [or, at least, in
those used in most of the experiments in this domain]. Researchers have also posited that if
learners carry the perception that STEM content is more challenging than content within the
humanities, then the boosted engagement effect of the agent may help them persist and work
harder, thus leading to better learning outcomes (Baylor, 2011).

It is also important to note that STEM contexts have been more frequently studied in pedagogical
agent research thus far, and as this field of research continues to expand, future studies may
provide further support to the effectiveness of agents in contexts within the humanities or in
certain subsets of humanities learning tasks.

Concluding Remarks

Interestingly, as research has unfolded the past two decades, there has been a debate about the
perplexing “mixed bag” of results across experiments using widely varying avatars and tasks.
From the perspective of improving instructional materials, however, it is worth noting that this
mixed bag is a reassuring one. While there have been a few studies that found no benefit when an
agent was included, no studies reporting have found that including an agent was detrimental to
learning outcomes (e.qg., Heidig & Clarebout, 2011; Schroeder & Adesope, 2014). Refining our
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