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ABSTRACT

The present chapter describes the role of gestures in instructional design from a cognitive load theory 
perspective, addressing in particular how this might benefit aging adults. Healthy older adults have to 
cope with several cognitive changes related to their working memory, such as a decline in: 1) the ability 
to deal with interference, 2) cognitive speed in response to unimodal stimuli (e.g. visual information), 
and 3) the ability to associate and integrate information elements. Cognitive load theory, with its focus 
on adapting learning formats to the limitations of working memory, provides a promising framework to 
address learning in older adults. Research inspired by cognitive load theory has shown that attentional 
cueing can reduce interference during learning, presenting instructions in a multimodal format can make 
more efficient use of WM stores (both auditory and visual), and the manner of presentation of informa-
tion can aid integrative learning. Interestingly, studies using gestures in instruction show that gestures 
accompanying verbal information improve learning in similar ways. However, not much research has 
been done in applying the instructional guidelines of cognitive load theory and the use of gestures to 
older adults’ learning. In the present chapter, the authors will discuss possibilities of gestures to improve 
multimedia learning in older adults using some important guidelines proposed by cognitive load theory.
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INTRODUCTION

In the present chapter, Cognitive Load Theory 
(CLT) (Paas, Renkl, & Sweller, 2003; Sweller, 
1988, 2010; Sweller, Van Merriënboer, & Paas, 
1998) and the cognitive architecture it describes 
is used as a framework to discuss the possibility 
of improving learning in older adults by using 
gestures in instructional design.

Normal aging has been associated with age-
related changes in cognitive functioning, such 
as a decline in; WM functioning (Celnik, et al., 
2005; Park, et al., 2002), the speed with which 
information is processed (Salthouse, 1996), and 
associative memory (for a review, see Old & 
Naveh-Benjamin, 2008). As will be discussed, 
a multimodal format of instruction (a format in 
which the information is simultaneously presented 
to two or more modalities, e.g. visual and auditory), 
has been found to speed up information processing 
in older adults (Laurenti, Burdette, Maldjian, & 
Wallace, 2006) and when the visual information 
contains a manual action, it can enhance asso-
ciative memory in older adults (Kormi-Nouri & 
Nilsson, 2001). Because gestures are a form of 
manual actions, and provide an additional modal-
ity when combined with speech and/or pictorial 
information, we suggest that adding gestures to 
computer-based instructional dynamic visualiza-
tions can improve learning in older adults. Two 
types of gestures are of specific interest for this 
chapter: 1) deictic gestures, which are used to 
refer to something that is physically present in the 
environment (e.g., a pointing gesture; Iverson & 
Goldin-Meadow, 2005) and, 2) representational 
gestures, used to depict visual information, i.e. 
about an object or action.

First, we will discuss some main points of CLT 
with specific relevance for the present chapter. 
Within the context of this theory, age-related 
declines and changes in Working Memory (WM) 
of healthy older adults in relation to learning will 
be extensively discussed. We will then introduce 
research that has shown beneficial effects of 

producing or observing gestures on comprehen-
sion, learning, and cognitive load. We will then 
relate these findings to CLT-inspired instructional 
formats and guidelines for the design of computer-
based dynamic visualizations that have proven suc-
cessful. For example, instructional formats such as 
observational learning from modeling examples 
and worked examples (for reviews, see Atkinson, 
Derry, Renkl, & Wortham, 2000; Sweller, et al., 
1998; Van Gog & Rummel, 2010), guidelines to 
use multiple modalities in instructional materials 
(Ginns, 2005; Tindall-Ford, Chandler, & Sweller, 
1997; Van Gerven, Paas, Van Merriënboer, Hen-
driks, & Schmidt, 2003), and using cues to guide 
learners’ attention to relevant elements of materials 
(for a review, see De Koning, Tabbers, Rikers, & 
Paas, 2009) have been found to reduce cognitive 
load and foster learning. However, the existing 
literature on the effects of gestures on learning 
has mainly focused on children or young adults, 
and to the best of our knowledge, it has not yet 
addressed learning in older adults. We will relate 
the beneficial effect of gestures on learning to 
the age-related declines and changes in WM and 
CLT-inspired guidelines for instructional design, 
and discuss how gestures might help optimize 
learning in older adults. Important shared features 
between CLT-inspired instructional designs and 
gesture-speech instructions discussed here, are: 1) 
gestures can function as attentional cues, guiding 
learners efficiently through dynamic visualizations 
such as animations and video-based examples, 2) 
gesture-speech instructions are a form of multi-
modal instruction, and 3) observational learning 
and gesture-speech instructions both make use 
of (human) models, which may provide a rich 
embodied representation of the study material. 
Based on this integration of research on gestures 
and CLT-inspired instructional formats and guide-
lines we will generate some hypotheses about 
how gestures can be implemented for multimedia 
learning in older adults, for example in the design 
of computer-based dynamic visualizations.
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