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Visual problem-solving is a core skill in many professional domains. For example, a radiologist 
must interpret complex visual information in an x-ray to reach a diagnosis. Such tasks emerge 
in medicine, engineering, sports, science, and skilled trades, and experts and novices show 
measurable differences in how they approach visual problems (Gegenfurtner et al., 2011; 
Jaarsma et al., 2014; van Meeuwen et al., 2014). Novices often develop this skill through one-
on-one interactions with experts, such as apprenticeships, but the methods by which experts 
scaffold novice learning remain comparatively understudied (Jarodzka et al., 2020). In these 
settings, experts support novices using scaffolding behaviours, yet existing research lacks 
consensus on how scaffolding behaviours should be described and classified, and few 
frameworks connect scaffolding directly to underlying cognitive mechanisms (Mermelshtine, 
2017; van de Pol et al., 2010). This gap is especially relevant in visual problem-solving 
contexts, where in-person expert guidance remains a primary instructional approach. 

This scoping review applies cognitive load theory (CLT) to develop a unified framework 
for understanding how experts scaffold novices during visual problem-solving tasks (Paas et 
al., 2003a, 2003b; Sweller, 1988; Sweller et al., 1998, 2019). We conceptualise scaffolding as 
behaviours or strategies performed during an expert-novice learning interaction that serve to 
regulate the flow of information through the learner’s working memory. Where memory stores 
such as sensory memory and long-term memory have potentially unlimited capacity, working 
memory has a severely limited capacity, making it the bottleneck of information processing 
and the key point at which cognitive overload occurs (Atkinson & Shiffrin, 1968; Miller, 1956). 
Due to this bottleneck, experts must manage what enters and is processed in working memory 
when scaffolding novices. Scaffolding can thus enable novices to engage with complex visual 
material that would otherwise exceed their cognitive capacity. Specifically, we propose that 
scaffolding behaviours can be organised into two overarching cognitive strategies according 
to their function relative to the working memory bottleneck: cueing and chunking. We define 
cueing as expert behaviours that direct novices’ attention to relevant visual elements, 
landmarks, or actions, supporting selection processes before working memory overload 
occurs and thereby reducing extraneous load (de Koning et al., 2009). In contrast, we define 
chunking as expert behaviours that help novices construct, retrieve, and enrich schemas by 
organising information into meaningful units and connecting new information to prior 
knowledge, thereby supporting germane processing and reducing intrinsic load through 
schema acquisition (Gobet & Simon, 1998). Note that these definitions depart from traditional 
conceptualisations of cueing and chunking as they refer specifically to the behaviours used 
during scaffolding interactions. Because scaffolding in authentic expert-novice interaction is 
often multimodal, we also coded scaffolding by method of expression: verbal, nonverbal, or 
both (Mayer, 2002). Our research questions were as follows: 

1. Which scaffolding behaviours can be identified in research into the expert-novice 
dynamic in the context of visual expertise development? 



2. What is the frequency with which cueing and chunking are manifested through both 
verbal and nonverbal means in scaffolding behaviours, as analysed within the context 
of our framework? 

3. What (if any) further categories can be defined within our framework? 
 

Following Joanna Briggs Institute (JBI) guidance and PRISMA reporting practices, the 
authors screened 6533 publications from Embase and Web of Science, ultimately including 
18 studies. From these studies, 164 excerpts describing expert-novice interaction were 
extracted and coded according to the framework. Across the 18 included studies, most expert 
scaffolding in visual problem-solving was coded as active verbal cueing and active verbal 
chunking, with fewer instances of purely nonverbal cueing and very limited evidence of 
nonverbal chunking. Our 12 qualitative findings show that experts frequently scaffold by 
narrowing novices’ attention and reducing uncertainty (e.g., giving partial information, 
redirecting, highlighting critical features, and using closed questions), and by prompting 
novices to take immediate nonverbal action (“do this”) before adding explanation. Experts also 
use reassurance and “keep going” prompts to maintain novices’ momentum, and cueing was 
largely one-directional (experts cueing novices more than the reverse). Nonverbal cueing 
tended to be effective mainly when novices already had some proficiency, while combined 
verbal-nonverbal cueing was especially common for directing attention to landmarks (“where 
to look”) and clarifying tool use and manipulation. In terms of chunking, experts introduced 
planning and procedural structure over time (often moving from immediate steps to multi-step 
plans and “what if” scenarios) and used analogies to connect unfamiliar visual information to 
familiar concepts. Finally, passive scaffolding emerged as a meaningful pattern, where experts 
deliberately withheld intervention to support independence and transfer of responsibility. 

The review’s main theoretical contribution is a unified scaffolding framework grounded 
in cognitive load theory that links observable expert behaviours to underlying cognitive 
mechanisms. This moves scaffolding research beyond broad descriptive labels by offering 
cognitively meaningful categories that can integrate findings across domains and study 
designs. From an educational perspective, the framework provides a practical way to analyse 
and improve expert teaching in apprenticeship-style environments by clarifying which 
behaviours experts employ with the intention of helping novices to manage visual complexity 
(e.g., attention guidance and uncertainty reduction) and support longer-term expertise 
development (e.g., procedural schemas and analogical reasoning). It also highlights that 
effective scaffolding is often multimodal and interactive, suggesting that training experts to 
combine verbal guidance with strategically timed nonverbal demonstration (and to intentionally 
use passive scaffolding when appropriate) may strengthen novice learning in visual problem-
solving domains. Further investigations into learning outcomes are encouraged.  
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