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Abstract.  This study examines children’s construction of digital photo journals and how this 

activity both mediates and reveals basic characteristics of their memory and social cognitive 

development.  Twenty-one k/1st students created photo journals using a digital camera and iPhoto 

software.  When children talked about their pictures and created captions for their journals, they 

demonstrated different kinds of autobiographical memory, as well as revealing gender-specific 

social views.  First-graders showed greater awareness of their own memory capability 

(metamemory) in talking about their pictures than kindergarteners.  Digital images seemed to 

present a relatively immediate yet imperfect or incomplete reminder that encouraged children’s 

elaboration.   Besides the process of journal construction, the contents of children’s journals also 

reveal aspects of memory and social cognition that expand our existing knowledge in these areas.   

 

 

How do young children remember and reflect on their own experiences, and how might digital recording 

technology serve to enable and mediate this process?  Much existing research on children’s social cognition and 

memory has focused on laboratory tasks, clinical interviews, or researcher observations.  We believe that Learning 

Sciences research can play a unique role by integrating a constructionist focus on digital authoring technologies with 

cognitive studies of memory and social development.  Toward that end we engaged a K/1st class of students in 

making photo journals with a digital camera and iPhoto software.  Specifically, this study addresses the following 

research questions.  First, what characterizes children’s autobiographical memory, metamemory, and social 

cognition when reflecting on self-taken digital photos? Second, how does digital photo technology mediate memory 

and social cognitive processes?  Third, how do these findings compare to existing research on children’s memory 

and social cognition?  And finally, how might the method of engaging children with digital photo journals function 

as a research tool for investigating memory development?   

 

Review of Research 
 
Cognitive and social development in early childhood 
 One of the most extensively investigated areas of cognitive development in young children is the structure 

and evolution of memory.  Much of the research has focused on children’s performance on recall and recognition 

tasks, wherein random stimuli are presented in a laboratory setting.  Relevant to our research, however, are 

investigations of autobiographical memory; that is, children talking about events they have directly experienced.  

This work reveals that children have very little long-term autobiographical memory capability before age four, and 

that the accuracy and complexity of this memory structure develops gradually over time throughout early and 

middle childhood (Nelson, 1992). Autobiographical memory is important because its development helps children 

acquire an enduring sense of self (Fivush & Buckner, 2003).  Young children, however, are often not even aware of 

their ability to remember and forget.  Research on metamemory, defined as the ability to assess one’s own memory 

characteristics and limitations, demonstrates that some degree of metamemory emerges around age six and increases 

in complexity during middle childhood (Schneider & Pressley, 1989).  Before middle childhood, accuracy may also 

be a problem.  Findings from studies on children and eyewitness testimony reveal that children younger than six 

may have difficulty distinguishing between actually remembering details of an experience versus creatively 

elaborating or agreeing with leading questions (Bruck, Ceci, & Hembrooke, 1998).  Thus in existing research on 

children’s autobiographical memories, it is often difficult to identify what children are remembering versus 

imagining, without some objective stimuli or record for comparison.   

 

 In this paper we will argue that the digital photo journal activity provides a unique approach to 

investigating autobiographical memory and metamemory in young children. The process of children looking at and 

reflecting on self-documented images depicting their own surroundings is evocative and compelling for research.  
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The digital camera images children record should function as both a reminder of their subjective perspectives and as 

an objective record of the events they experienced and/or witnessed.  In addition, the contents of children’s journals 

are also revealing of their developing world views and emerging identities.  Around five years of age, children begin 

to shift from a primarily egocentric perspective to one that is not only aware of but highly interested in others 

(Piaget & Inhelder, 1969; Flavell & Miller, 1998).  Particularly critical to this other-focus are peer and friendship 

networks, which are often topics of conversation and reflection for young children (Corsaro, 1985). Thus, we are 

interested to know whether the social world of peers would be featured prominently in children’s photos. If so, what 

kind of social interactions would they focus on?  We are also curious about gender differences in the social 

groupings represented in the children’s journals, as existing research documents that boys tend to have larger and 

more diffuse friendship networks than girls do (Daniels-Bierness, 1989). 

 

Documentation media for learning  
Some existing research studies have examined children’s self-taken or other-taken photographs or video of 

their environment, but with somewhat different purposes in mind.  Children using film cameras to document field 

trips has been investigated previously, but the focus in these studies is on visual literacy for young children (Gray & 

Gray, 1982) and engaging older students with scientific archival methods (Kafai & Gilliland-Swetland, 2002).  In a 

study conducted by Schiller and Tillett (2004), a class of second-graders created digital images to document 

activities in a kindergarten class, using a journalistic type of recording and reporting.  Instant video revisiting (IVR), 

a method which employs handheld video cameras, has been developed as a memory tool for three-year-old children; 

however, in this method the video is taken by an adult, and each child is asked to talk immediately afterward about 

footage with himself or herself as the central figure (Forman, 1999).  Finally, a particularly interesting use of photo 

journals has arisen in health psychology, albeit not with young children.  In these studies, individuals with diabetes 

or other dietary disorders are asked to photograph their meals and snacks each day, then annotate their pictures and 

discuss them with health professionals (Elwood & Bird, 1983; Frost & Smith, 2003).    

 

In these last two efforts in particular, IVR and dietary journals, a primary focus is on increasing the 

participants’ sense of objectivity and self-awareness.  The photo or video footage is designed to provide a kind of 

alternate narrative for the viewer’s experience, other than what he or she might voluntarily represent in words.   

Looking at the visual documentation thus creates a kind of cognitive dissonance that the participant must reconcile.  

Our approach was somewhat different.  One goal we had was to have children talk about their memories of a 

previous day by looking at images in which their own perspectives on their classroom world were represented.  We 

also wanted to see this environment through their eyes, with the help of the camera.  Yet the verisimilitude of the 

digital image holds a dangerous seduction for researchers.  We are not arguing that the photos directly mirror 

children’s own points of view, as the camera and computer impose their own constraints on the objects for 

reflection. We emphasize only that the ways in which the photo journal activity and the digital technology both 

enable and mediate children’s memory and social cognition may be particularly revealing and fruitful for further 

investigation.   

 

Participants, Setting, and Data 
This study was conducted in a K/1 classroom at a university-affiliated school in a Midwestern town. The 

participants consisted of one head teacher, two teaching assistants, and 25 students.  Of these students, 21 created 

finished photo journals.  Gender and grade-level distribution of the participating 21 students was as follows:  eight 

boys (4 kindergarten, 4 first-grade) and 13 girls (6 kindergarten, 7 first-grade).  The population of students was 

ethnically and culturally diverse.  One digital camera was available for the project, and the classroom had one 

powerful computer equipped with a connection for a digital camera and capable of running iPhoto (other computers 

in the environment were much older models).  These more advanced technologies were also occasionally in use by 

the teaching staff and consequently not always available to students.  In this sense, the classroom community we 

investigated was similar to other early childhood environments where technology is a somewhat limited resource.   

 

The digital photo journal project took place during most of the school year, from late fall through spring.  

Because there was only one digital camera available, students took turns on a daily basis taking pictures and creating 

their journals. When it was a student’s turn to take pictures, he or she would be shown how to use the camera by a 

teaching assistant in the morning and then be given the camera for the rest of the day, to take pictures of whatever 

interested him or her.  Typically the next morning, but not more than two days later, the student then sat down with 

one of the researchers to create his or her journal on the computer.  Students dictated captions while the investigators 
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typed.  Researchers asked open-ended questions and left the form and the content of captions largely up to students.  

The journal creation process and accompanying student-researcher conversation was videotaped.  

 

The data source for this analysis is a combination of students’ finished journals and video transcripts of the 

journal creation sessions. Students and researchers talked about each picture in the student’s journal as they created 

captions (see figure 1 for example).      

 

 

 

 

 

 

 

 

 

 

I took this one because Julia doesn’t 

know what she wants to get. 

 

 

C: What do you want to say about this one? 

B: I took this one because Julia doesn't know 

what she wants to get. 

C: Um..Mmhm (typing)...why do you think she 

doesn't know what she wants to get? 

B: Because she was standing there for a looonng 

time. 

 
Figure 1.  Photo Journal Unit of Analysis 

 

In the unit above, the cell on the left contains the student’s picture and the accompanying caption, and the cell on the 

right is the interaction between a researcher and the student (Brenna) pertaining to that picture.  Admittedly, the 

researcher-child exchange in Figure 1 is somewhat short, only four conversational turns.  This length is fairly typical 

for discussion of individual pictures.  Children became bored or restless and wanted to move on to other activities, 

so we learned to keep our interactions short, asking different kinds of probing questions about different pictures, 

rather than querying children about multiple aspects of each photo.   Picture/caption units and accompanying 

transcripts (where additional information was found in the talk but not contained in the caption) were then coded 

according to multiple emergent criteria created using a grounded theory approach (Strauss & Corbin, 1998).  Our 

grounded theory process involved constructing comprehensive lists of all the kinds of photos students took, then 

creating categories based on the various cognitive activities students seemed to be engaged in as they created 

captions and talked with researchers about their pictures.  Categories were eventually congregated in an iterative 

process of creating super-categories from the activity list and revisiting the data set to ensure that the congregated 

categories were still comprehensive.  As the descriptors that emerged are a form of results, they will be described in 

the following section. 

 

Results and Discussion 
We have organized our presentation of results according to the two major areas that the study draws on:  

children’s memory and social cognition.  Within each of these sections we discuss our findings, how these findings 

relate to existing basic developmental research, and the potentially unique contributions digital photo technology 

makes in each area.  We also discuss gender and age differences in our results where they were found.  The digital 

photo journal method as a means of conducting developmental memory research is addressed in the conclusions 

section.    

 

Memory and Metamemory 
 The photo journal project proved to be an effective exercise in stimulating children’s memories about the 

day they took their pictures.  With younger children (ages 3-4) we might have expected most of their reflections to 

only describe the pictures they took (e.g., “this is my lunch”), without using the photos as cues for memory. Almost 

all of our 5-6 year old students, however, demonstrated some kind of elaboration when looking at and creating 

captions for their pictures (n = 19/21); only two engaged just with the images in their journals at face value without 

adding to the information conveyed by the picture.   

 

 We broke down the kinds of elaboration we observed into more specific categories. One of the most 

common elaborations was visual/spatial, meaning that students filled in information about the physical context of a 

photo:  either details outside the camera frame or things obscured by other elements of the picture.  The caption on 
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the left in Figure 2 is an example of this kind of elaboration:  the student indicates that the teacher is showing a 

tractor, even though the tractor is not visible in the picture.  Another kind of elaboration children displayed is what 

we call re-animation, wherein children gave details about the actions and discourse represented by the static image.  

The picture on the right in Figure 2 is an example of re-animation, where the same student describes how the teacher 

changed her voice to act out a story character.  While many students reanimated the actions represented by the static 

pictures, we found that more girls (8/13 or 62%) than boys (1/8 or 13%) engaged in a particular kind of reanimation 

where they gave specific words, emotions, or thoughts to the people in their photos.   

 

  

 
Marjorie is showing a tractor. 

 
 

 

 

 

 

 

 

 

 

Marjorie is reading.  She is pretending to have 

the same voice as the person in the book. 

 
Figure 2.  Two Kinds of Memory for Story Time 

 

A classic way of having children demonstrate sequential reasoning and memory in laboratory tasks is that 

of asking them to elaborate on a picture (not self-taken) by filling in with episodic occurrences before and/or after.  

In the laboratory context, the picture functions as a prompt to elicit associated events. Many students displayed this 

kind of autobiographical memory in looking at their own photos as well. As an example, the following exchange is 

taken from Jessica’s journal creation session.  The researcher and the student are discussing a picture of a girl sitting 

at the end of the playground slide and smiling.   

 

R: Okay, how about this one? 

 J: This picture is weird, because Lisa was crying just before this.  

 R: (typing) Really? 

J: Yes.  She fell down on the slide and was crying, but then when I started to take a picture, she 

smiled.   

 R: Hmmm. 

 J: And then she was okay again! 

 

Particularly interesting in this exchange is how Jessica seems to point out that the picture is not accurately 

representative (or “weird”) in regards to the whole episode it evokes.  She takes special care to inform the researcher 

that the moment in time captured by the photo (the smiling girl) is not at all indicative of the events immediately 

prior to the picture (a slide accident and crying).  She even seems to imply that her own actions as the photographer 

helped to change the girl’s mood, because she wanted to smile for the camera.  As with our findings about re-

animation, this exchange is another example of girls’ marked attention to emotions in their photos and journals, but 

here Jessica moves beyond simply animating the emotion depicted in the photo itself and is prompted by the picture 

to remember emotional events occurring before and after the pictured moment in sequence.   

 

 One place where we found dramatic age differences, but no gender differences, was in the area of 

metamemory.  Since researchers did not ask questions that assessed students’ metamemory directly, we relied on 

children’s spontaneous speech and their use of words that index memory processes.  There were three different 

categories of metamemory we identified.  One was an awareness of speculation, as in “I think Nevada is asking a 

question about the pizza.”  Another was an awareness of forgetting, as in “Brandon is building something.  I forget 

what he called it.”  A third type was directly indicating remembrance, as in “I remember Julia was wearing Rachel’s 
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scarf.”  Overall, a far greater proportion of first graders (9/10 or 90%) than kindergarteners (3/11 or 27%) 

demonstrated at least one type of spontaneous metamemory.   

 

 Our results both confirm and build on current knowledge about the development of memory in children.  

All but two of our students demonstrated their increasingly complex autobiographical memories (appropriate for 

ages 5-7) by filling in details relating to the pictures they took.  The gender differences we found in terms of 

reanimation with emotions and thoughts are consistent with existing research describing girls’ socialization to attend 

to others and empathize (Gilligan, 1982).  Our findings suggest that these socio-emotional concerns are also strongly 

present in girls’ memories for events. The age difference we found in spontaneous use of memory process words is 

consistent with existing research describing the emergence of metamemory around age six.  We did not present 

children with specific metamemory tasks, however, but rather relied on their own use of memory process words.  

This may limit the reliability of our findings, but it can also suggest that the one year difference between 

kindergarten and first grade may be significant, not only in terms of memory awareness but also the development of 

metamemory as a way of discursively framing one’s own experience and thoughts.   

 

 While some of our results are comparable to existing basic research, other aspects of our findings are 

unique to the digital photo journal context, and are arguably due to the mediating effect of the task and technology.  

Autobiographical memory research suggests that the sooner children are asked to remember an event, the more 

accurate and detailed their memories will be.  No doubt some of the complexity of elaboration we observed was due 

to the short time span between picture taking and captioning afforded by the digital technology.  Not just the amount 

of detail, however, but also the content of children’s elaborations were mediated and contingent upon the nature of 

the task.  We asked students to talk about snapshots of their experience: static framed images with no sound or 

action.  Yet students’ memories were obviously more vibrant than their photos; the elaboration categories reflect this 

difference.  When students looked at their photos, they were cued to remember not only what was contained in the 

pictures, but also what was missing:  actions, words, emotions, things not visible within the camera frame, and 

events before and after.  Rather than presenting an objective perspective on the events of a previous day, children’s 

photos acted as incomplete memories and helped them recreate their own experiences—or, as one girl in our study 

put it while looking at her downloaded pictures, “I feel like I’m in yesterday!”   

 
Social Cognition 
 Children’s social worlds were featured prominently in their photo journals.  Children often referred directly 

or indirectly to friendship networks in captioning or discussing their pictures, describing friend relationships either 

between themselves and the subjects of their pictures or among individuals in their photos.  We found no gender or 

age differences in the extent to which students’ journals contained other children or teachers versus objects or 

landscapes.  The vast majority of students had some kind of social focus to their photos, wherein the camera frame 

and the accompanying caption was focused on the people in the picture.  In addition, something we did not 

anticipate was that objects and physical spaces were also framed in terms of the social world.  Many children 

captioned pictures of inanimate objects using proper possessives, such as “Ethan’s book” or “Paige’s lunch.”   

 

Our results revealed a major gender difference which was based not on categorical descriptions of 

individual photos and their captions, but on an emergent theme for students’ whole journals.  More girls (5/13 or 

38%) than boys (0/8 or 0%) created journals with more than half of the pictures focused on the same individuals—

the photographer’s one or two best friends.  The remaining girls, who did not focus more than half their pictures on 

this one subject, all used the journals to relate social networks by explicitly identifying their friends in one or more 

photos.  One might argue that this difference could be due to differences in gender-specific friendship structures; 

however, we got to know the students fairly well, and we can assert that boys also had strong friendships.  There 

were some boys in the class who were seemingly inseparable, always choosing to work and play together.  Yet no 

boys focused the majority of their journals on best friends or used the phrases “friend” or “best friend” to refer to 

other boys in their captions.  Figure 3 below is an example of this focus by girls:  we have excerpted three pictures 

and captions taken from first-grader Mia’s finished journal.  Out of a total of 13 pictures in Mia’s journal, seven of 

these pictures contained her best friend Ellen.   

 

 

89                                             ICLS 2006



 
 

This is my best buddy reading 

No Roses for Harry. 

 
 

This is Ellen coloring. 

 

 
 

This is Ellen looking at 

Brandon’s book. 

 

 
Figure 3.  Best Friend Focus 

 

 In these examples, the camera captures Ellen as a central figure, and we can assume that much of Mia’s 

attention during her picture-taking time was focused on Ellen as well.  Even two days later, Mia’s thoughts and 

attention to the pictures are similarly focused as she creates her finished journal.  The second picture is perhaps the 

most striking, in that it appears to be a group shot of four students working at a table, but Mia attends only to the 

part of the picture containing Ellen and her activity.  In the transcript from Mia’s journal creation session, which is 

excerpted below, the researcher asks Mia explicitly about the other children in this picture, but Mia maintains her 

focus only on Ellen. This singularity of focus was typical of most girls with a best-friend theme for their journals. 

  

Researcher: Okay, now (pause) what about this one? 

Mia: This is Ellen coloring. 

Researcher: Okay (typing).  Ellen coloring. (pause)  Now other kids are in this picture too. Do you 

want to say anything about the other kids? 

Mia:  No. 

Researcher: (Nodding) So just Ellen.  

Mia:  Yep. 

Researcher:  Alright.  

 

 The best-friend focus for girls’ journals we found is consistent with existing research describing gender 

differences in children’s friendship structures, which documents that girls have smaller and more intimate 

groupings.  Our results, however, suggest a far more intense role for best friends at the center of girls’ worldviews 

than has been previously argued.  If we take the picture-taking and captioning activities as any indication, it would 

appear that girls’ attention, both in-the-moment and in memory, is routinely and conspicuously directed toward these 

best friends, even to the exclusion of other aspects of the surrounding environment.  As cautioned before, we cannot 

argue that the contents of students’ journals directly mirror their actual perspectives, but it is certainly supportable 

that these gender results are provocative and merit further research.   

 

Conclusions & Implications 
 The digital photo journal project proved to be an effective means of investigating basic questions about 

children’s memory and social cognitive development.  The validity of this method is supported by the fact that much 

of what we found using this approach is consistent with existing memory research using a more traditional format.  

The unique contribution and value of this method are supported by other compelling findings from this study which 

are arguably due to the conditions of children doing self-documentation and the technology we employed.  Finally, 

our approach to analysis, which combined a focus on existing developmental memory research with the qualitative 

method of creating grounded theory from children’s self-created artifacts and talk, enabled our work to be relevant 

to traditional inquiries and constructs without being limited by them.   

 

 The findings of this study also raise fruitful questions for future research.  Questions of (a) the character 

and variety of children’s autobiographical memory in relation to self-created archives, (b) how their 

autobiographical metamemory and use of memory-process words develop at an age-critical period, and (c) the 

nature and scope of the role for best friends in shaping girls’ attention and experience, all deserve further 
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investigation. One obvious future direction would be to create a more directive study, wherein specific prompting 

questions about metamemory, friendship structures, and elaboration are asked of all children for each of fewer 

pictures. This approach would certainly facilitate more controlled comparisons, although it would eliminate the 

spontaneous and child-directed nature of the discourse.  Another possible direction is a developmental study of 

multiple age groups, to investigate how recording and reflection with digital technology might reveal and mediate 

cognitive processes in different ways throughout childhood and adolescence.    

  

 Beyond questions for research, however, are the implications of our findings for how we think about digital 

recording and everyday life.  Digital photo technology is becoming increasingly commonplace in consumer markets 

and homes.  Our results suggest an important role for digital photos in shaping not only the amount but also the kind 

of remembering and reflecting that children do.  As more and more children grow up with the ability to archive, 

annotate, and revisit their own experiences digitally, we may need to think differently about developmental memory 

processes:  as an activity both in the mind and on the screen.   
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