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Abstract 
 

This study investigated the use of diagrammatic representation as an aid for recalling 

a past event for thirty 4-5 year olds in their preschool year prior to commencing 

primary school. The children were randomly placed into one of two groups - ‘talkers’ 

(verbal memory) or ‘drawers’ (diagrammatic memory). They were interviewed 

individually, both one day and one month after an event which involved making a 

much needed tool for a game at their preschool. Both interviews were conducted by a 

familiar adult through three different levels of engagement – neutral, verbal and 

visual. Results showed that a combination of drawing and specific questioning 

(‘verbal’ level of engagement) facilitated better recall of detail than either drawing or 

talking independently. No significant differences regarding accuracy of responses 

were found between the two groups.  

 

Key words: event memory, drawing, diagrammatic representation, preschooler, 

cognition 
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Remembering is not always easy. Children’s recollections of past events in their lives 

can be accurate although not as detailed as those of adults (Bauer et.al. 2000; Nelson, 

1978). For this reason diagrammatic representation (DR) as an aid to recalling details 

could be a useful metacognitive strategy if it were to trigger a more conscious 

approach to recalling information.  

 

This article focuses on cognition and the use of DR as a metacognitive strategy to aid 

preschoolers’ recall of past events. To that end DR is defined using Bruner’s (1996) 

definition of drawing as a form of iconic representation that presents the distinctive 

features of an experienced event. Bruner’s definition contextualises DR within a 

cognitive framework of children’s developing abstract thought.  

 

In adults the value of diagrammatic representational thought has been investigated by 

many researchers. Information Processing tends to be the preferred theoretical 

framework for these laboratory based studies which are often carried out in relation to 

mathematical and scientific diagrams and calculations (Cheng et al. 2001; for 

example). As such they lean towards topographical and perceptual interpretations of 

memory, particularly where computerised programs are used. Stenning and Lemon 

(2001) developed a theoretical framework of diagrammatic reasoning in relation to 

adult cognition which typifies this. However Information Processing linear flow 

models of cognition do not typify the unstructured, dynamic and ever changing 

cognitive style of young children.  

 

In contrast to this, the present study focused upon the domain of event based memory 

where DR was used to assist in the recall of a naturally occurring event. Event 

memory refers to an active cognitive process whereby the spontaneous re construction 

of information about an experienced event takes place (Bjorklund, 2005). According 

to Nelson (1986) an event involves people engaged in constructive, goal oriented 

tasks/activities, acting on objects and sometimes but not always, involving 

interactions with others. Event memory is different from script based memorising 

where children recall events in terms of causal and temporal steps or sequences that 

are related to events repeatedly experienced (Flavell, Miller and Miller, 2002). 
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However one cannot deny that event memory could well be related to or partly based 

upon scripts, as has in fact been argued cogently by theorists who claim that over 

time, children probably build up general event representations whereby repeated 

events become internalised and develop into generalised scripts (Farrer & Goodman, 

1992; Nelson, 1986).  

 

DR as an aid to memory is an appropriate medium to use with preschoolers because 

most if not all young children are experienced, confident drawers. Thus the medium is 

familiar and enables them to construct their own symbols to signify what they recall 

as salient. Drawing also provides a physical, concrete dimension of involvement 

which may have relevance to children’s attempts to recall information. Very young 

children generally rely on concrete cues when remembering details (Price & 

Goodman, 1990), consequently drawing, which involves both the physical/ 

kinaesthetic as well as the concrete construction of images, could be considered a part 

of this process.  

 

The significance of the kinaesthetic as a concrete aid to memory in children can be 

further illustrated in the work of Alabali and Goldin-Meadow (1993). These authors 

found that when recalling details of conservation tasks, children’s explanatory 

gestures became an important concrete cue and revealed more about their 

understanding than their speech did. Other researchers have found that young children 

can physically re-enact events (such as a new game) significantly better a fortnight 

after learning it, than they can verbally recall details of it (Morton, 1990; Smith, 

Ratner & Hobart, 1987).  

 

Drawing relates to that aspect of memory described as visuo-spatial, which operates 

more strongly in preschoolers. Skills in speech based or phonological memory and 

longer term memory begin to develop at about the age that children commence school 

(Baddelay, 1986; Fry & Hale, 1996; Gathercole et al.2004). An example that 

illustrates this argument is the work of Ricci and Beal (2002) who found that those 6-

7 year olds who watched an animated program (visuo-spatial memory) recalled more 

details about it then those who only heard the narration of the show (speech based 

memory). Even when differences in language ability are accounted for, the results are 
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still similar (Simcock and Hayne (2003). In light of this research, the use of DR for 

this study was seen to be developmentally appropriate. 

 

The fact that cues and prompts can be useful to aid recall in young children has been 

investigated by many researchers. There is a large body of literature focusing on the 

‘reinstatement’ of concrete and verbal cues - that is, using props to re-contextualise a 

past experience - to facilitate the ability of abused children to recall past events (for 

example Burgess & Hartman, 1993; Fivush, 1993; Oppawasky, 1991). ‘Cues’ here 

refers to props that invite re enactment such as dolls, objects, revisiting a scene, 

photographs and verbal prompts. The use of such props has also been reported more 

generally in relation to assisting children’s memory recall of medical procedures, 

criminal violence and natural disasters (Goodman & Aman, 1990; Gross and Hane, 

1998; Brown et al. 1999; Miller 1998; Salmon & Irvine, 2002; Stephan and Bruck, 

1993), as well as of normally experienced daily events (Aschermann et al., 1998; 

Priestley and Pipe, 1997; Price & Goodman, 1990).  

 

Drawing as an aid to the recall of past events has also been investigated by past 

researchers although most of these studies have been oriented to children’s courtroom 

roles as witnesses of events ( Burgess & Hartman, 1993; Butler et al., 1995; Fivush, 

1993; Oppawsky, 1991). Gross and Hayne (1998) found drawing to significantly 

facilitate the verbal recall of five and six year olds following delays of six months and 

a year after an event. The use of computerised drawings to facilitate recall has been 

investigated by De Loache and Marzolf (1992). In their study eight year olds used a 

computer game, but the symbolic referencing system of the game was found to be too 

complex and alienating and actually interfered with children’s abilities to recall 

details. Similarly Oyen and Babko (1996) found that due to their complexity, 

computer diagrams did not enhance recall abilities in 4-7 year olds as much as a 

structured lesson did. Overall it would appear that a limited amount of research has 

been undertaken concerning the use of drawing to aid memory in educational settings. 

Teachers often ask children to draw about a past experience or lesson at school, but 

generally this does not occur as a planned teaching strategy to monitor children’s 

developing metacognitive abilities to not only recall details, but also to interpret what 

they recall. 
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What affects children’s ability to recall past events? Ratner’s research (1980) 

concluded that young children are more likely to remember details of novel rather 

than routine (script based) events. Brown and Pipe (2003) working with six to eight 

year olds, found no relationship between children’s verbal ability, SES and their 

ability to recall details of a past event from a photograph. IQ only became a factor for 

low SES children where training to remember was involved, whereupon their ability 

to recall improved significantly. On the other hand Salmon and Irvine (2002) found 

that photos were a better prompt of memory with 3-4 year olds in relation to an event 

that they had experienced ten weeks earlier. Roebers and Schneider (2001) argued 

that contextual influences such as shyness and temperament need greater 

acknowledgement so that individual levels of recall performance can be better 

understood in younger children. Chae and Ceci (2005) looked at these parameters in 

their work with preschoolers and second graders. They found that for both groups, 

intelligence, temperament and self perceptions could influence the process of 

recalling information about a staged event, and that girls gave more correct answers 

when recalling details. Buckner and Fivush (1998) also found similar gender 

differences. 

 

 Time delays after an event can interfere with children’s ability to recall details 

(Hudson & Fivusch, 1991; Pipe et al., (1999). In this Pipe et al. study, five and nine 

year olds were interviewed one, and two years after an event. The use of concrete 

props and free recall resulted in more information being remembered, but using cues 

was also found to increase the number of errors as well as the amount of correct 

information. The older children in the sample fared better than the younger ones 

indicating the effects of maturation on memory. 

 

It needs to be remembered that the use of concrete props to aid recall also requires due 

regard for developmental issues. Cognitively children need the ability to perceive the 

link between the prop and the actual event. This involves understanding the dual 

nature of a prop - that it is its own entity as well as a representation of another entity 

(De Loache, 1991). To this end it was felt that the concrete scaffolding which the tool 

making task provided in this study, offered a suitable naturalistic learning experience 



CSU Research Output 
http://researchoutput.csu.edu.au 8 
 Diagrammatic representation and event memory in preschoolers 

and would also assist in the symbolic reconstruction of the event at a later date. This 

is consistent with the literature on the memory abilities of preschoolers that 

demonstrates memory tasks need to be meaningfully contextualised and where 

possible presented as a natural event (Chae & Ceci, 2005; Jones et al., 1988; Saarnio 

and Bjorklund, 1984; Uttal and Wellman, 1989).  

 

Consequently the aim of the present study was to explore the benefits of DR to young 

children’s recall of a past and naturalistic event. 

 

Methodology 

The assumption underlying the present study is that a diagram can provide a mode of 

representation for thinking, problem solving, communication and recall. Preschoolers 

were asked to draw to help them remember a tool they had constructed one month 

previously. The elements or details within each drawing were seen as a set of 

statements constructed to show how the completed tool actually worked. Thus they 

showed a parts-to-whole relationship and vice versa in that each single element 

denoting a particular section or part of a tool was a significant entity of meaning in its 

own right, yet also expressed a modulated relationship to other elements.  

 

The sample consisted of 30 preschoolers - 15 boys and 15 girls drawn randomly from 

two child care centres in a large country town. Both centres ran similar programs in 

which construction play in various forms was frequently offered, and had the same 

number of qualified adult staff as per New South Wales regulations. Mean age of the 

children was 5.4 years (S.D. 3.2). Previously these children had been involved in 

getting to know the researcher over several visits to their preschool, and had played a 

dinosaur game with her several times. The game became very popular with all the 

children at the centres. In this game there was a spinning tool that told the players 

where to move their dinosaur. It was however purposely made to be faulty and 

therefore unsatisfactory to use.  After three weeks of making the game available as 

another play activity, each child in the sample then undertook an open problem 

solving task with the researcher, where their aim was to construct a new tool that they 

could use when playing the game next time. The materials used were unstructured, 

improvised materials - half a plastic mug, a clear plastic cylinder, different sized 
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pieces of wood, a tap washer and a 3 cm length of a cardboard cylinder. These 

materials could be joined in various ways by the use of string, glue, nails and screws. 

The children did not see each others’ tools and each tool making session was subtly 

video taped. The children in both centres were used to a tripod camera in the 

playroom as both directors regularly used these to gather developmental information. 

The camera for this project was positioned even more subtly, in the corner behind the 

area where the tool making took place which was itself separated from the playroom 

by a full length paper screen.  

 

For the purposes of this study, the children’s memory about their tool making was 

tested the following day and again one month later. After they had played the 

dinosaur game several times with the researcher and had constructed their tool, they 

were randomly allotted to either Group A (use of verbal memory – VM, the ‘talkers’) 

which consisted of seven girls and eight boys, or Group B (diagrammatic memory - 

DM, the ‘drawers’), consisting of eight girls and seven boys. The talkers were asked 

individually by the researcher to describe their tool - “Can you remember how you 

made it and how it worked?”  The question was left as open as possible to avoid 

influencing their responses (Ornstein et al., 1992). Group B - diagrammatic memory 

(DM) or ‘drawers’ were asked the same question and were also given blank paper and 

a black felt tipped pen and invited to draw their tool. These interviews and those held 

one month later were subtly video taped. The random allotment of children to these 

two groups avoided the likelihood of a haphazard effect (Aaron & Aaron, 1994) thus 

contributing to the internal validity of the study. 

 

For the follow up interviews a month later, the children’s respective early childhood 

teachers asked the same question prefaced by “(Researcher’s name) told me about the 

tool you made for yourself so that we could keep playing with the dinosaur game. I’d 

love to know what you did. Can you tell me how you made your tool and how it 

worked?” As in the previous interview Group A children discussed this with the 

interviewer and Group B children were asked to draw their information. 

 

Levels of engagement by the adult 
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There were three levels of adult engagement used with both groups during the 

interviews and these are defined below. These were used to examine both the single 

and combined effects of drawing and talking on event recall. When the interviewer 

felt that the child was not able to recall more details she then moved on to the next 

level of engagement where more direct questioning was employed. These sequential 

levels were thus seen to progress from minimal to maximal levels of engagement:  

 

1. Neutral engagement. Once the main question was asked the adult would 

merely reaffirm the child’s responses with comments such as “I see/right/is 

there anything else I need to know about it” or repeat the last phrase or two of 

the child’s previous comment. In this way the adult’s response was neutral, 

meaning that no interplay occurred, merely objective affirmation of each 

child’s comments. Neutral engagement is a strategy used to foster free recall 

(Baddeley, 1986). 

2.  Verbal engagement. This would involve direct, specific prompts such as 

“What did you pick up first/ what did you join it with/can you describe what it 

looked like when it was finished/how did it work.” 

3. Visual engagement. Finally each child was shown a photo of the materials that 

they used to construct their tool as well as a photo of their completed tool and 

was asked “Does this help you to remember or are you finished now?” Using 

photos as a retrieval cue to prompt visuo spatial memory was successfully 

used by Aschermann et al. (1998) in their study with 6-7 year olds. 

 

The video tapes were then analysed and coded into 12 categories: first action/s when 

constructing the tool, the ability to correctly recall the materials used in the 

construction of the tool (consisting of seven sub categories), correct or partially 

correct sequence of putting the materials together, the last action in completing the 

tool and a description of how the tool worked. Reliability was addressed by using two 

primary teachers trained by the researcher who independently reviewed random 

selections of both interviews (ten from each level). Range of percentage rate 

agreement across the 12 recall categories was from 87% to 96%. 
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The transcriptions of the video taped interviews were compared to those of the 

original video tapes in which the child physically constructed their tool. This enabled 

a calculation of the accuracy of each child’s ability to recall details. Incorrect 

responses were not recorded. 

 

 

 

 

Results 

Preliminary analyses revealed no effect of significance for gender, consequently this 

variable was not included in the following analyses.  

 

Recall of detail 

Mean number of elements remembered for each level of engagement is shown in 

Table 1 below. ‘Elements’ here referred to the sequence/s involved, for example the 

response “I picked the long stick and then I stuck the cup bit on it” equalled two 

elements. 

 

Insert Table 1 here 

 

 

 

Further statistical analyses revealed that overall, using drawing to recall a previous 

hands-on learning experience was significantly more successful F (1, 28) = 4.10, 

p<.05 for these children than relying on verbal recall (neutral engagement) alone to 

remember details. This occurred in relation to verbal and visual engagement levels. 

For neutral engagement, results were similar in that both groups showed low recall, 

with the talkers having a slightly higher mean number of elements. Verbal 

engagement resulted in the highest level of elements recalled for the drawers, showing 

that specific verbal prompting along with drawing,  produced the biggest 

improvement in recall ability (M=18 elements recalled, SE=3.45, and for Group A 

M=7, SE=1.2). Yet in contrast to this, verbal engagement only had a minimal effect 

on children in Group A, the talkers. 
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Generally the verbal and visual engagement levels resulted in substantially more 

information being remembered by the drawers and only minimally more information 

being remembered by the talkers. Yet drawing alone did not result in an increase in 

the amount of detail remembered. Gross and Hayne (1998) found similar results in 

their research with 5-6 year olds following a visit to a factory. In their study both 

drawing and talking about the event were found to facilitate the recall of greater detail 

at both six months and a year after the event. 

 

Engagement levels and time use 

Time use for the three levels of engagement in the follow up discussions was 

analysed. For drawers and talkers, verbal engagement with the researcher took the 

most time F(2, 58) = 4.50, p<.05 and for drawers it lasted longer (F(1, 28) = 51.10, 

p<.001. This relates to the previous results where it was noted that the drawers 

recalled more details during this phase of engagement. A post hoc analysis supported 

this result and also showed that for talkers, on task behaviour was shortest at the 

neutral level of engagement F (2,56) = 11.09, p<.001. The greater influence of verbal 

engagement could have been due to the fact that the adult’s intermittent language 

prompts used alongside drawing actually provided firmer scaffolding that may have 

had a self generating effect for memory recall. If so one could argue that partial 

scaffolding of this nature may be a more efficient stimulus for event memory recall in 

children of this age. The physical act of drawing also possibly helped the children’s 

concentration, which would explain the greater length of time that was spent by the 

drawers in verbal engagement. Preschoolers’ verbal skills are not always at high 

levels of sophistication, so their drawings might have provided partial compensation 

for this.  

 

Recall accuracy 

Interestingly for such young children, the information recalled one month later was 

highly accurate for both drawers and talkers. This was a straight forward matter to 

establish in which children’s response were compared to the original video tapes of 

them constructing their tool. Drawers’ recall was 99% correct, and the accuracy rate 
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for the talkers was 98% correct. Consequently it can be concluded that drawing did 

not benefit the children’s accuracy of recall, only the amount of detail recalled.  

 

Discussion 

Diagrammatic representation along with direct questioning about an event previously 

experienced, resulted in the preschoolers in this study being able to recall more detail 

up to one month after the event. In considering the reasons for this it seemed likely 

that the combined symbolic skills inherent in both drawing and talking may have 

provided a stronger trigger for memory recall, thereby creating what is similar to a 

domino effect. Fry and Hale (1996) discuss cognitive development as a progressive 

cascade and this image has relevance here. Developmentally this result suggests that 

the activities of talking and drawing might provide a dual symbolic retrieval strategy 

that facilitates more efficient event memory recall. Of course, relevant to this issue is 

the kinaesthetic prompting that drawing fosters, as discussed in the literature review 

earlier. If so then diagrammatically representing an event is indeed a metacognitive 

function, particularly if it is used consciously by children and does not remain at an 

intuitive level. This distinction is important as Siegler (1998) argues that 

metacognitive reasoning is mostly of an intuitive nature in preschoolers. If so, the 

implications for adults with regard to assisting children to become overtly conscious 

of using metacognitive strategies to aid recall, are important. 

 

The visual level of engagement where photos (1) of the materials used to make the 

tool and (2) of the child’s completed tool were used, only caused a minimal rise in 

mean number of correct responses for the talkers and for the drawers caused a slight 

fall. As these photos provided important concrete cues, this result was surprising. 

However Salmon et al. (1995) found that real items provided better retrieval aids than 

toys or other symbols. The implication of this is that showing the child the actual tool 

instead of a photo of it may have produced a different result. Alternatively it could be 

argued that as the photos were the final level of engagement, it could well have been 

that most children had simply recalled as much as they could by that stage. 

 

Interestingly, DR did not significantly affect the accuracy of either the drawers’ or 

talkers’ abilities to recall details. Its main influence was on the amount of detail 
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recalled, with drawers recalling more detail. The second thing to note was that 

remembering was facilitated more by the use of direct, specific questions than open 

ended ones, which is not in total agreement with the conclusions of Ornstein et al. 

(1992) who worked with three and six year olds. It is difficult to interpret this result 

except to suggest that intermittent and specific questioning may have provided a 

better prompt of the sequence or phases involved in the making of the tool which in 

turn assisted in remembering the process of making it. Usually however, one does not 

expect to find structured questioning techniques frequently used in early childhood 

centres where open ended approaches dominate. Nevertheless it could well be that 

this more structured scaffolding is only needed in the initial phase of event recall in 

younger children. This would indicate a developmental progression is actually 

involved, but further research is needed to investigate this likelihood. 

 

Conclusion 

In this study, the use of DR and specific verbal prompts by an adult resulted in more 

details being remembered, both one day and one month after five year olds 

experienced a naturalistic event. While the fact of the children’s ability to recall 

information after a month is not new in the research world, the implications for early 

childhood education are rarely if at all considered. The simultaneous use of drawing 

and structured questioning to scaffold event memory raises implications for how 

teachers might incorporate DR as a purposeful part of children’s learning. The results 

of this study suggest that together, drawing and structured questioning constitute 

appropriate scaffolding and that when this level of engagement is offered, the task 

will take longer and children will remain on-task for longer. A second important 

implication this raises is the significance of adults in helping preschoolers develop a 

conscious awareness of the metacognitive strategy of knowing how to use drawing to 

enhance one’s thinking and also, one’s ability to communicate about that thinking. 

This emphasises the importance of the adult actively encouraging and modelling the 

use of DR to summarise and record events. This could well involve sitting with 

children engaged in these activities and modelling the process along the lines of a 

‘think aloud’ activity. If this scaffolding were to be provided then ultimately the 

children would be able to self scaffold (Bickhard, 1992) their ability to recall past 

events. This would in turn contribute to transforming the intuitive metacognitive 



CSU Research Output 
http://researchoutput.csu.edu.au 15 
 Diagrammatic representation and event memory in preschoolers 

ability of young children that Siegler (1998) discusses into a conscious ability, hence 

empowering young learners to take a more active role in their own learning. 

 

Future directions 

The results of this study will be used as a pilot study for a closer investigation of DR 

and problem solving. Drawing is very important for children to experience, either as 

part of a visual arts curriculum where self expression, creativity and other modes of 

communication are fostered, or purely for personal pleasure. Drawing can also be 

used to help children repeat details about something recently experienced at school 

(‘draw something you liked about our excursion’). However a conscious use of 

drawings as diagrammatic representations of past events and interpretations of facts 

and problems, contributes positively to children’s ability to reason. Because of this, 

DR could be most useful embedded as a real cognitive tool in all aspects of school 

life. Examples of this could be in relation to solving social problems, as a method of 

discussing peer disagreements (Lambert 2005, in press) or bullying, and in relation to 

negotiating and organising group work. This would certainly have relevance for 

children from different cultures who may not have strong English speaking skills. 

Drawing involves thinking therefore it also involves reasoning, hypothesising and 

analysing, consequently we must expect it to be uppermost in debates about cognition 

and early education. 



CSU Research Output 
http://researchoutput.csu.edu.au 16 
 Diagrammatic representation and event memory in preschoolers 

 

Table 1: Mean number of responses for number of elements remembered. 

 

 Level 1 
Neutral 

engagement 

Level 2 
Verbal engagement 

Level 3 
Visual engagement 

Group A 
Verbal memory 

(‘talkers’) 

6 7 9 

Group B 
Diagrammatic 

memory 
(‘drawers’) 

4 18 15 
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