
 

Abstract 
 
COULBOURN, AUDREY JECKO.  Retrieval Process in Young Children: A Study 
of Script-Based Searches.  (Under the direction of Lynne Baker-Ward, Ph. D.) 

 
 

Retrieval processes are studied in young children ages six and nine years 

old.  Research has shown that very young children organize incoming 

information schematically in script-like structures, and that these children are 

capable of utilizing some type of retrieval strategy to recall list information.  No 

research to date has investigated the processes children use to recall events 

from memory.  This study investigated the process that children use to recall 

events from memory, and hypothesized that the process used at recall is based 

on a script search, similar to the Context-Plus-Index model posited by Reiser 

(1986).  96 kindergarteners and third graders participated in a �20 Questions� 

game in which they asked the interviewer questions to determine the five 

features of two strong-scripted events and two weak-scripted events.  The 

subjects then participated in a script-generation task.  Script based searches 

were evidenced by a correspondence between questions asked during the game 

task and features of scripts mentioned during the script generation task.  The 

data revealed that kindergarteners did not use scripts to guide their retrieval, and 

that kindergartners did not appear to have scripts for the events chosen for this 

study.  Third graders showed a tendency to use their scripts for retrieval, had 

more elaborate scripts than kindergarteners, and also had more successful 

retrieval searches than did kindergartners. 
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Retrieval Processes in Young Children: 
A Study of Script-Based Searches 

 
There has been an explosion of interest in young children�s memory within 

the last decade.  A particular focus of research has been the accuracy of 

children�s memories for personally experienced events, and the relation to child 

testimony in legal cases of abuse.  Many of these studies have determined the 

ability of children to recall salient autobiographical events over extended delays.  

Researchers are also beginning to look at the factors that may influence a young 

child�s recall of such an event, such as knowledge regarding the event (Ornstein, 

Shapiro, Clubb, & Baker-Ward, in press).  Further, several studies have 

investigated the organization of information in child memory, as well as a child�s 

ability to use retrieval cues to aid in recall of simple material (e.g. Hudson & 

Fivush, 1983; Schneider & Sodian, 1988).  However, there are no studies to date 

that address the specific question of how children retrieve these personally 

experienced events from long-term memory.  In other words, we have very little 

information regarding the processes children use to access and retrieve events 

from memory.  This study investigated retrieval processes in young children, with 

the hope that such information will lead to effective interview protocols in legal 

child-abuse cases, as well as a framework for understanding these important 

retrieval processes. 

The lack of information in this area lead the researcher to studies which 

describe both the organization of information in children�s memory, and their 

ability to use external retrieval cues (e.g. location markers) to aid in recall of 
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simple information.  A review of these two bodies of research and a description of 

how they relate to retrieval processes in young children follows. 

Organization of Information in Memory 

 Numerous studies by Katherine Nelson and Janice Greundel (1986) 

investigated the organization of young children�s memory.  They postulated that 

young children organize information schematically and further, that children use 

script-like schemas to organize this information.  Nelson defined a script as �a 

general set of features about an event that are organized schematically through 

time around a goal�that are derived from shared social experiences and are 

consistent over time� (Nelson, 1986).  She conducted several experiments to 

determine the neuter of children�s scripts.  In her first studies, Nelson and 

colleagues addressed the specific question of whether or not young children 

(aged 3-8) have scripts for events, and if so, whether their structure and content 

change over time, with experience and cognitive development. 

 They predicted that children�s scripts would display an invariant sequential 

structure, which would be organized around a goal and would have a general 

form, including slots for variables.  They further predicted that familiarity with the 

event, affective attitude toward the event, and amount of personal involvement 

would influence the length and consistency of the script.  Finally, they attempted 

to discover whether children had an underlying script-like knowledge structure 

that organized their verbal reports of the scripts.  Their data from these studies 

revealed that children as young as three year old possess well organized 

knowledge about their everyday lives, and that this knowledge reflects basic 
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characteristics of the script model.  These scripts were general, sequential, 

consistent over time, and were not affected by the interview context. 

 A study by Hudson and Fivush (1983) investigated the effects of 

schematic and categorical organization on young children�s recall.  Previous 

research had found that very young children did not benefit from or 

spontaneously use categorization as a strategy for retrieval (Moely, 1077; Cole, 

Frankel, & Sharp, 1971; and Williams & Goulet, 1975).  Hudson and Fivush 

hypothesized that this strategy was not used by young children due to 

developmental differences in the organization of information in memory.  

Specifically, Hudson and Fivush predicted that young children (aged 3-6) 

organize information schematically, as opposed to categorically, in accordance 

with Nelson�s work.  They therefore conducted a study which involved testing 

young children�s memory for recall of both categorical information (lists of 

categorically blocked words), and schematic information (script-based stories 

about a birthday party).  The children were given a deliberate free recall task 

after hearing either the list of words or the story.  The experimenters looked at 

the amount of recall, consistency of recall, and whether or not the child used the 

structures of the material to organize recall.  They found that the children in the 

story group recalled more information than the children in the list group, and 

further that story recall was well organized, as indicated by the order in which the 

events were recalled.  Children in the list group showed no significant 

organizational structure at all.  Hudson and Fivush concluded based on these 
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findings, that young g children probably organize information in memory 

schematically, and then automatically use this information to aid in recall. 

 Lucariello and Nelson (1985) conducted a study to investigate further 

whether children use script-like schemas to organize information in memory.  

They found that children (aged 4-7) did appear to organize their experiences 

according to scripts rather than hierarchical taxonomic categories, similar to the 

findings of Hudson and Fivush.  For example, a child easily recalled items when 

they fit into a script, such as �clothes you put on in the morning� (pants, socks, 

shirt), as compared with when they were put into taxonomic categories, for 

instance, �clothes-pants, socks, shirt�.  The researchers suggested that children 

may use scripts as organizers due to the temporal-spatial nature of the script, as 

opposed to the hierarchical form of the taxonomic organization. 

 The studies by Nelson & Greundel, Hudson & Fivush, and Lucariello & 

Nelson, reveal that the organization of information in children�s memory is 

schematically based.  This type of organization reflects a script-like model that 

children use to structure and catalog incoming information in their everyday lives.  

This may be an important component in understanding the processes children 

use to retrieve information from memory, although it does not answer the 

question directly.  For example, it is not known whether young children use these 

script-like schemas in the retrieval process.  Further, these studies do not 

address the types of retrieval capabilities young children do possess.  A second 

body of literature provides information regarding whether or not young children 

are actually capable of using any type of retrieval strategy to get information out 
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of memory.  The next section presents a review of studies that address this 

issue. 

Retrieval Strategies in Young Children�s Memory Performance 

 Wolfgang Schneider and Beate Sodian (1988) conducted an experiment 

to investigate metamemory-memory behavior relationships among the 

usefulness of retrieval cues, and memory performance.  They expected that older 

children would have a greater knowledge about cue use and would therefore use 

them more often than young children, which would increase their recall.  Four 

and six year old subjects were given a memory-for-location task in which they 

had to place people pictures in houses and then remember their locations.  The 

investigators looked at the amount of picture-cue usage by the subjects, the 

amount of correct recall, and then from a metamemory interview, the justification 

given for performance. 

 The results revealed that typically, older children were more planful at 

storage, recalled more locations, and used cues more effectively than younger 

children.  However, the data also revealed that the very young subjects did use 

the picture cues to aid in recall; however, they were not as aware of the reasons 

for the effectiveness of these cues.  Further, the younger subjects needed more 

suggestions to use the cues than did the older subjects.  Schneider and Sodian 

concluded that children as young as four are able to use strategies to aid in 

recall.  However, these young children do not know why they are effective cues, 

and probably will not use them as spontaneously as older children.  The 

implications here are that children are in fact capable of accurately and 
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deliberately retrieving information from memory at a young age, and also that 

they are capable of using some strategy to aid in the retrieval process. 

 A second study also addressed retrieval strategy usage in young children.  

August Flammer and Ruth Luthi (1986) looked at the types of strategies 

spontaneously used by children to retrieve information from memory.  They 

identified two basic kinds of strategies, the �trace� strategy and the� call-up� 

strategy.  In the trace strategy, a person serially searches memory traces, 

checking each item until the information is found.  This type of search is highly 

organized in a sequential order.  The �call-up� strategy requires the person to 

�call� for any candidate meeting the set criteria.  This type of search is less 

sequentially structured.  Qualitative studies conducted by Flammer and Luthi, 

which involved asking subjects to recall items from memory, such as �what they 

had to eat two days ago�, revealed that adults typically use a trace strategy first, 

and then as time goes by and memory fades, they rely on a call-up strategy.  

Further, similar qualitative studies on seven-year-old subjects revealed that 

children rarely use trace strategies, almost always relying on the call-up type 

strategies.  This makes sense in light of studies that found information in 

children�s memory to be organized in an alternatively structured, more schematic 

fashion (Hudson & Fivush, 1983; Nelson, 1986).  Therefore, it would be difficult 

for a child to use a retrieval strategy that would require some type of categorical 

organization. 

 These studies have provided useful information on both the anilities young 

children have for memory tasks and the organization of child memory.  They 
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have revealed that young children (3 and 4 years old) organize information in 

memory schematically, as opposed to categorically, they are able to use some 

type of retrieval cue when told to do so, and that a strategy used is a type of call-

up strategy.  These results are somewhat limited in explaining the retrieval of real 

events from memory.  The methods used in these studies employ an immediate 

recall test of either word lists, stories, or locations of objects.  It is therefore 

difficult to generalize these findings to the processes that are used in retrieval of 

information for a real life event, and further, these data do not explain how 

children retrieve information from memory.  As stated earlier, the research in this 

specific area is sparse; however one theoretical piece provides a general 

framework. 

Retrieval Processes in Adults 

 Brian Reiser (1986) and colleagues have done studies on episodic 

memory in adults that are quite different from the typical lab studies.  The goal of 

Reiser�s work was to determine how adults process, store, and retrieve real �

world episodes.  He developed a model referred to as the Context-Plus-Index 

model, based on the assumption that knowledge structures exist in memory, and 

that these structures serve to catalog general information, organize individual 

events, and predict and explain events.  Representations of events are stored in 

memory connected to these knowledge structures, which are later used in 

retrieval processes.  Reiser hypothesizes that when adults are searching 

memory for a personally experienced event, they engage in a directed search 

process which first accesses these knowledge structures to determine a search 
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context.  Often these contexts are schemas, or scripts for events.  Once the 

context has been chosen, the adult will find associated information that will be 

useful in predicting further features of the target event (i.e. deviations from the 

script, which may include particular participants in the event, varieties of specific 

activities, or motivations for the event).  Once the search has been narrowed to a 

specific instance of the retrieved script, the adult examines the retrieved 

information and tests it against the target event.  If the two events match, the 

adult has engaged in a successful retrieval search.  If the two do not correspond, 

the person will refine the context even further until a match is found.  (Reiser�s 

model is provided in figure 1). 
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Figure 1 Context-Plus-Index model. 
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In preliminary qualitative studies, Reiser found evidence to support this 

model.  Reiser simply asked adult subjects to recall an event from his or her past, 

taped the responses, and then coded the responses, looking for commonalities 

between subjects, such as references to locations, references, to specific event 

sequences, references to common scripts, and deviations from the script.  Reiser 

found that adults typically do engage in this Context-Plus-Index type of retrieval 

process.  Adults in his studies often used a script for an event to guide their retrieval 

process, and then searched for deviations from the general script to ding the target 

event. 

 This model may be applicable to the kind of searches that young children are 

engaged in when retrieving information for events from memory.  We know that 

children as young as three organize incoming information in these script-like 

knowledge structures, and further that they are able to use some cues to retrieve 

information from memory.  It may very well be that young children use these script 

structures to guide their retrieval searches, similar to the way ion which adults do.  

When presented with a search probe, young children may first access a context to 

guide their recall, specifically a script for the event, and then use this script to refine 

their search.  If, however, there is no script available to the child for the event in 

questions, the child�s search may be less structured and possibly, unsuccessful. 

This study attempted to determine if this is in fact the type of process children go 

through to retrieve information for an event from memory.  Kindergarten and third 

grade children were hosed as subjects due to the developmental changes seen in 

memory at approximately eight years old (for example, children at this age have 
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been shown to have a greater awareness of metamemorial knowledge, use retrieval 

cues more spontaneously, and are familiar with strategies for effectively encoding 

information). 

Rationale for the Present Study 

 The present study addressed how young children retrieve information for an 

event from memory, and was specifically interested in the process children use to 

get information out of memory.  Based on the studies cited previously, it was 

predicted that children use already formed scripts to search their memory for an 

event.  According to Reiser�s model, the children may begin to search their 

memories by first accessing a script for the event in question, and then look for 

deviations from that script until the targeted event is found. 

 Due to young children�s limited verbal introspective capability upon their own 

thought processes, it was difficult to find the answer to these questions using a type 

of metamemory interview (Flavell, 1993), or by using the method in Reiser�s study.  

For instance, directly asking a young child, �How did you remember what happened 

at the birthday party?� was a potentially difficult question for the child to answer.  

Therefore, a method was devised to gain some insight into the retrieval processes of 

children, without having to directly ask them for a verbal account of the processes 

used in their retrieval search. 

 The methods used to answer this question were based on the Vygotskian 

contextualist approach, which assumes children learn concepts, processes, and 

ideas through a dyadic interchange between an adult and child, or, by 

demonstrations in a social context.  The concept is learned by moving through a 

11 
 



 

 

zone of proximal development, which begins with externalization of the learned 

concept and moves to internalization of the learned concept.  The method used in 

this study assumed, as per Vygotsky, that young children cannot search their own 

memory unless they can also use it in a social context.  A method used by problem 

solving researchers was revised to fit this study�s purpose. 

 The study done on problem solving and cognitive capabilities of young 

children used the game of �20 Questions� to determine how children solve 

hypothetical problems (Mosher & Hornsby, 1966).  The researchers engaged the 

children in a game of �20 Questions� and then coded the responses in terms of the 

types of hypotheses the children formed to solve the problem.  Our adaptations of 

this method were as follows.  The investigators engaged the children in a �20 

Questions� game, during which time the child questioned the interviewer about a 

personally experienced event.  It was assumed that their questioning strategies 

reflected the child�s own internal search process. 

 We hypothesized that 1) there would be evidence of script guided retrieval 

searches observed at all ages, 2) older children would have more elaborate scripts 

than younger children, and therefore, possibly more successful searches, and 3) 

events for which only a weak script existed, would result in more unsuccessful 

searches at all ages than for events for which a strong script existed. 
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Method 

Subjects and Design 
 The sample consisted of 48 kindergarteners (mean age=69.7 months, 

SD=4.6, 30 females and 18 males) and 48 third graders (mean age=111.7 months, 

SD=8.7, 29 females and 19 males) recruited from three public schools and one 

private school in the suburban area of Raleigh, North Carolina.  The subjects were 

recruited without regard to race, gender, or socioeconomic status.  The sample was 

23% African American, 2% Asian American, and 75% European American, and was 

highly representative of the public school population.  All subjects� parents signed a 

consent form and were offered a copy of the final research results.  The children 

provided verbal agreement to participate in the study as well. 

 At each age level, subjects were assigned to one of four groups, which 

represented the orthogonal combination of list and order.  Experimental groups A 

and C received list A, which is comprised of a strong scripted event A (birthday 

party) and a weak scripted event A (fixing a flat tire).  Experimental groups B and D 

received list B, which is comprised of a strong scripted event B (doctor office visit), 

and a weak scripted event B (sewing clothing).  The event order was 

counterbalanced in each experimental group so that half of the subjects in each 

group heard the strong scripted event first, and half of the subjects heard the weak 

scripted event first.  Hence, subjects assigned to Experimental group A played the 

20 Questions game first, then generated a script, whereas those in group C 

generated the scripts first, and then played the 20 Questions game.  Similarly, 

subjects in group B generated the script first, and then played the 20 Questions 
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game, whereas those in group D performed the two activities in the reverse order.  

Groups C and D then served to control for any possible differences associates with 

task order for either list.  There were 12 subjects in each group at each age level, for 

a total of 96 subjects.  Figure 2 shows the experimental design. 

Figure 2 Experimental group design. 

 Kindergartners  

20 Questions First  Script Generation First 

BP/FT N=12 N=12 

DV/SD N=12 N=12 

 

 Third Graders 

    20 Questions First  Script Generation First 

BP/FT N=12 N=12 

DV/SD N=12 N=12 

 

Materials 

 An interview protocol was used which consisted of one practice 20 Questions 

game, four test games (the birthday party event, the doctor office visit, and the two 

weak scripted events), and two script generation tasks.  The interview protocol was 

developed after collection of preliminary pilot data. 

 The 20 Questions game focused on two standard events, a birthday party, 

and a visit to the doctor�s office for a check-up, as well as two events for which the 

child was assumed to have only a weak script.  The birthday party and doctor�s 
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office events were chosen for the standard events based on numerous studies that 

cite them as highly scripted for most children (Nelson, 1986; Hudson & Fivush, 1983; 

Ornstein et. al., in press).  The five features, (defined as a subject-verb statement of 

action) of the doctor office visit were derived from a study by Ornstein, Shapiro, 

Clubb, Follmer, and Baker-Ward (in press), which rated the most salient features as 

ones which were spontaneously reported by 25% of all subjects tested.  For the 

present study, only features named by 50% of all subjects were used, and are as 

follows: getting measured, getting ears and eyes checked, getting heard checked, 

getting lungs checked, and getting a prize at the end of the visit.  The five features 

for the birthday party script were derived from work done by Nelson and Greundel 

(1981), which listed the following acts as most common: eating birthday cake, 

singing �Happy Birthday�, opening presents, and receiving a goody bag.  The weak 

scripted events were chosen after collection of pilot data.  Weak scripted events 

were selected on the basis of a high number of uncommon features mentioned 

across subjects (for both the flat tire and sewing clothing event, there were no acts 

mentioned by at least 50% of all subjects).  The initial practice 20 Questions game 

consisted of asking subjects to guess what the interviewer had done to �get ready for 

school�. 

Procedures 
 All subjects were interviewed and audio taped individually by either one 

graduate or one undergraduate student for a 30-minute session.  The subjects were 

interviewed at the school in a quiet, unoccupied classroom.  The subjects at each 

age level were randomly selected and assigned to one of the four experimental 
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groups identified above.  Subjects in each group played the same practice 20 

Questions game before receiving the 20 Questions games using the strong and 

weak scripted events.  Task order and event presentation order were 

counterbalanced across subjects.  Subjects in experimental groups A and C 

received a practice game, a game with strong scripted event A (birthday party), and 

a game with weak scripted event A (fixing a flat tire).  Subjects in group A played 20 

Questions first, while subjects in group C generated the scripts for each event first.  

Subjects in experimental groups B and D followed the same design, but had the 

doctor visit and sewing clothing as their strong and weak scripted events, 

respectively.  For example, a subject in group A was told, �I went to my little sister�s 

birthday party last weekend (or, I went to the doctor�s office for a check-up), and she 

is in kindergarten (or third grad) just like you.  We did five things at her party (or the 

doctor checked five things).  You may ask up to 20 yes/no questions to help you 

figure out what five things we did (or the five things the doctor checked)�.  The 

interviewer encouraged the subjects to continue asking questions until either the 

subject had determined the five predetermined features of the event, or the subject 

gave up.  When the 20 Questions games were completed, the experimenter 

engaged the subject in an open-ended, script-generation task, which assessed the 

subjects� knowledge of the strong scripted and weak scripted events.  For example, 

the subjects were instructed to �tell everything that you do when you go to a birthday 

party (or when you go to the doctor)�.  The interviews lasted approximately 20 

minutes and all subjects who were recruited completed both the 20 Questions and 
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script-generation tasks.  The interview protocols for each experimental group are 

included in Appendix A. 

Coding 

 The subjects� responses were audio-recorded, transcribed, and coded by 

wither of two researchers.  Transcripts were coded for the number of features 

mentioned for each event in the 20 Questions game and the script generation task.  

A feature was defined as any event statement containing a subject and a verb.  In 

addition, the number of matches between features mentioned in the 20 Questions 

game and the script generation task were tallied.  Transcripts were also coded for 

the number of conditional, elaborative, and descriptive statements mentioned by 

each subject for each event.  Similar to Nelson (1988), conditional statements were 

defined as sentences that were temporal in nature or contained if-then clauses.  For 

example, the sentence �if it�s a sleepover, then we eat pizza� was coded as 

conditional.  Elaborative statements were those that provided additional information 

to that conveyed in the report of a feature, such as �we drink juice, we drink orange 

juice�.  Finally, descriptive sentences, such as �I love to eat cake at parties�, were 

those that included affective statements. 

 In addition, the features mentioned by at least 50% of the subjects for each 

event were included in an overall group script.  The percent of features mentioned 

by each subject that were included in the group script was tallied as well.  In order to 

detect age differences in the success of the retrieval search, the number of the five 

standard features guessed correctly, as well as the number of trials taken to guess 

the five target features were included in the data set. 
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 The primary investigator trained one other research assistant by coding four 

transcripts with her.  The remaining 92 transcripts were coded independently.  

Interrater reliability on the entire data set was achieved at 93.5%.  The coding 

scheme is included in the appendix. 

Results 
 The data were transcribed from the audiotape and coded.  The data were 

analyzed in terms of age-related changes and the presence of script-based 

searches.  Several major dependant variables were examined.  First, the presence 

of script-based searches for each subject was examined in terms of the percent of 

features that each subject mentioned in the script-generation task that were used as 

questions in the 20 Questions game.  Second, the number of trials required to 

identify the five target features for each subject was examined to determine any age 

differences in efficiency.  Third, the number of conditional, elaborative, and 

descriptive statements given by each subject as well as at each grade level was 

investigated in order to determine potential age-related differences in 

elaborativeness.  Fourth, a �group� script was created by selecting the most common 

features mentioned by at least 50% of all subjects at each age level for both the 

strong and weak scripts.  Comparisons were made for each subject against the 

�group� script regarding the sequential ordering of features and features themselves. 

Control Analyses 

 Preliminary control analyses examined the effects of gender, race, �list� 

(event A or B), and order on the dependent variables.  ANOVA�s revealed no overall 

effects for gender, type of list, presentation order, or race on any of the dependent 
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variables.  A 2 (gender) x 2 (list) x 2 (grade) analysis of variance was conducted in 

order to examine the effects on the percent of matches between the features 

mentioned in the script generation task and those used as questions in the 20 

Questions game, as well as the number of trials taken to guess the five target 

features.  There was a main effect of grade F (1, 94) =12.40, p<. 0007 on the 

number of trials taken to guess the five target features correctly.  Grade did not, 

however, effect the correspondence between features mentioned in the script 

generation task that were also used as questions in the 20 Questions game, F (1, 

94) =. 28, p<. 59.  There were no effects of gender, F (1, 94) = .37, p< .54, or list, F 

(1, 94) =1.18, p, .23, on the percent of matches between features mentioned in the 

two experimental tasks, or the number of trials taken to guess the five target 

features. 

 In addition, a 3 (levels of race) x 2 (task order) ANOVA tested the effects of 

race and task order on the dependent variables.  There were no significant effects of 

race, F (2, 94) = .70, p< .50, or order, F (1, 94) = .37, p< .54 on the dependent 

variables.  Finally, there were no significant interactions among any of the 

independent variables on the correspondence between the features mentioned in 

the two experimental tasks, the number of trials taken to guess the five target 

features, or the number of features guessed correctly, F (1, 94) not greater than .58, 

p< .09. 

 The events chosen for the test materials were based on previous research, as 

well as on pilot data, which suggested they were either strongly or weakly scripted 

for children of these age groups.  The possibility existed, however, that the two 
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weakly scripted events (sewing clothing and fixing a flat tire) might show gender 

effects due to the stereotypical nature of the events.  For this reason, interaction 

effects between the independent variables, gender, grade, and list on the number of 

features mentioned for the weak scripted events were tested.  There were no 

significant interactions for gender and grade, F (1, 94) = 2.51, p< .12, gender and 

list, F (1, 94) - .01, p< .91, grade and list, F (1, 94) = 1.25, p< .27, nor was the three 

way interaction of gender, grade, and list significant, F (1, 94) =. 09, p< .77.  There 

were not any significant effects of gender, therefore, in the weak scripted events.  

Finally, our expectations based on pilot data, that scripts assumed to be strong 

would generate more features than those scripts assumed to be weak were 

confirmed.  Overall, subjects generated a mean of 3.64 (SD=1.82) features in the 20 

Questions game for strong scripts, while a mean of 2.75 (SD=1.85) features were 

generated by all subjects for weak scripts in the 20 Questions game.  This difference 

was statistically significant, F (1, 94) = 18.41, p< .0001. 

Were More Elaborate Scripts Related to More Successful Searches? 

 One of the preliminary hypotheses predicted that older children would have 

more elaborate scripts than younger children, and that their searches would thus be 

more successful than the younger children�s.  The number of features foe each type 

of script, as well as the number of conditional, elaborative, and descriptive 

statements mentioned were used as a measure of elaborativeness.  The third 

graders mentioned significantly more features for both strong and weak scripted 

events for both types of tasks, F (1, 94) = 4.44, p< .037, for strong scripted events, F 

(1, 94) = 23.98, p< .0001, and for weak scripted events.  As seen in figure 3, 
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kindergarteners reported a mean of 3.25 (SD=1.91) features for strong scripted 

events in the 20 Questions game, while third graders reported a mean of 4.02 

(SD=1.65) features in the 20 Questions game for strong scripted events.  An even 

greater difference was found for the weak scripted events.  Kindergarteners reported 

a mean of 1.9 features (SD=1.3), while third graders reported a mean of 3.6 features 

(SD=1.9) for weakly scripted events. 

Figure 3 Number of features mentioned by grade and script type. 
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 Chi square analyses were conducted on the association between the number 

of subjects who used elaborative statements and the number of features guessed 

correctly in the 20 Questions game.  Inspection of means revealed that elaborative 

and descriptive statements were seldom used by subjects in either age group.  

Kindergarteners had a mean of .479 (SD= .989) and .083 (SD=. 347) for elaborative 

and descriptive statements respectively, while third graders had a mean of .770 

(SD=. 880) and .187 (SD=. 445) for elaborative and descriptive statements.  

Therefore, the total number of elaborative, descriptive, and conditional statements 

for each subject were summed and used as a measure of total elaborativeness.  An 

ANOVA revealed that older children had significantly more elaborate scripts than 

younger subjects F (1, 94) =11.26, p< .0001.  Further, an examination of means 
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showed that 65% of the kindergarteners guessed only between 0 and 1 of the five 

target features, while 90.91% of the third graders were able to guess all five features 

correctly.  As seen in figure 4, the kindergarteners guessed on average .083 (SD=. 

28) of the five target features correctly for the weak scripts, and 2.18 (SD=1.20) of 

the five target features correctly for the strong scripts.  Third graders guessed on 

average .79 (SD=. 82) of the five target features correctly for the weak scripts, and 

3.4 (SD=1.12) of the five target features correctly for the strong scripts. 

 

Figure 4 Number of features guessed correctly. 
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Due to the fact that the kindergarteners mentioned on average only 3.2 

(SD=1.91) features for the strong scripted event and 1.92 (SD=1.30) features for the 

weak scripted events, and that the large majority of these young subjects (65%) 

named only one of the five target features correctly, the number of trials taken to 

guess the five target features could not be compared to these data for the older 

subjects. 

Did Children Use Scripts to Guide Retrieval? 

 The main question of this research was to discover whether or not children 

were using scripts to guide the search of their memory for an event.  It was expected 

22 



 

 

that older children would be more likely than younger children to engage in such 

script-based searches.  In order to determine whether children were accessing 

scripts to help guide their recall, the correspondence between the features 

mentioned in the script generation task that were also used as questions in the 20 

Questions game, was examined at each grade level.  There was not a significant 

main effect of grade, F (1, 94) = .28, p< .59.  As seen in figure 5, the mean percent 

of matches for the third graders was 75% (SD=. 26) for strong scripted events, and 

56% (SD=. 39) for weak scripted events.  Kindergarteners, on the other hand, had a 

mean of 64% (SD=. 38) matches for strongly scripted events, and 60% (SD= .39) for 

weakly scripted events. 

Figure 5 Mean percent of matches by grade and script type. 
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 In addition, a master script was created for both strong scripted events at 

each grade level.  Master scripts were comprised of those events mentioned by at 

least 50% of all subjects (master scripts were not created for the weak scripted 

events as there were no events mentioned by at least 50% of the subjects).  The 

kindergartener�s master script for the birthday party event contained two features: 

�eating cake� and �playing games�, while the third graders master birthday party 

script contained the same two features, as well as �singing Happy Birthday�.  
23 



 

 

Likewise, the kindergarteners� doctor office visit master script contained two features 

(�getting a shot� and �getting your heart checked�), while the third graders script for 

the same event included �getting a shot�, �getting your heart checked�, and �getting 

your ears and eyes checked�.  Each subject�s individual script was compared to the 

group script for the strong scripted events in order to examine further the presence 

of script based searches.  An ANOVA revealed no significant grade effects for the 

percent of features mentioned in the individual script as compared to the master 

script for the strong scripted events, F (1, 94)= 2.62, p< .12. 

Were Children Using Scripts (as defined by previous research)? 

 In previous studies, Nelson (1988) defined a script as a �general set of 

features about an event that are organized sequentially through time�.  In order to 

ensure that the subjects in this study were in fact using scripts as defined by Nelson, 

the kinds of features mentioned by all subjects at each grade level, as well as the 

sequential order of these features was examined.  As stated in a previous section, 

master scripts were created by determining the features mentioned by at least 50% 

of all subjects at each grade level for each event.  There were no features 

mentioned by at least 50% of all subjects for the sewing clothing and fixing a flat tire 

events at either grade level.  This provided evidence that these events were indeed 

weakly scripted for all subjects.  Moreover, there was no clear pattern of serial 

ordering of features for either of these events.  Therefore, only the strong scripted 

events were examined for the presence of common features and patterns of serial 

ordering of features. 
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 As mentioned previously, over 50% of the kindergarteners mentioned the 

same two features for the birthday party and doctors visit events (�eating cake�, 

�playing games�, �getting a shot�, and �getting your heart checked�).  Similarly, a 

majority of third graders mentioned several common features for the birthday party 

and doctors visit events (�eating cake�, �playing games�, �singing Happy Birthday�, 

�getting a shot�, �getting your heart checked�, and �getting your ears and eyes 

checked�). 

 The master scripts at both grade levels contained only a few features; 

therefore, the percent of subjects that mentioned a particular feature first was 

investigated.  In terms of the serial order of these acts, 64% of the kindergarteners 

mentioned eating cake first in the birthday party event and 75% mentioned getting a 

shot as the first act in the doctor visit event.  59.1% of the older subjects mentioned 

eating cake as the first act for the birthday party event, while 50% mentioned getting 

your heart checked as the first act in the doctor visit event.  A one-way chi square 

goodness of fit analysis revealed that the frequencies for the kindergartners� birthday 

party event did not significantly differ from chance, chi square= 3.2, p< .10.  

However, the frequencies of the remaining events did differ significantly from 

chance: chi square=12.34, p< .05 for the third graders birthday party event, chi 

square= 16.0, p< .05 for the kindergartners� doctor visit event and chi square= 4.67, 

p< .05 for the third graders� doctor visit event.  Hence, the children did show 

consistency in their reports of the first feature. 
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Discussion 

 The present experiment addressed three empirical issues regarding the role 

of scripts in the retrieval of events from memory: a) the presence of scripts in young 

children, b) age differences in script retrieval among young children, and c) the 

extent to which more elaborate scripts enhance the success of a retrieval search.  A 

basic premise of this research was that children as young as five years old has 

scripts for those events chosen as strongly scripted.  In Nelson�s work on script 

formation, she showed evidence that preschool children as young a three years old 

had formed scripts for events such as birthday parties and school routines (1988).  It 

was assumed that the kindergarteners in this study would also show evidence for 

scripts.  The data described here, however, seem to suggest otherwise.  

Kindergarteners in this study typically reported only two features in their script 

reports for both the birthday party and the doctor office visit.  In both the Nelson and 

Ornstein, et. al. (in press) studies, young children were able to report as many as 

five features for these two events.  It may be that the subjects in this study came 

from a more diverse population and thus had more idiosyncratic experiences with 

these types of events.  In the Nelson study, subjects came from the same preschool 

class, and therefore may have had similar experiences.  Our sample was selected 

from several public and one private school, which may explain this discrepancy.  

 Third graders, on the other hand, showed clear evidence for scripts.  They 

named more features foe ach event than the kindergarteners, their scripts were 

elaborate in terms of the number of conditional, elaborative, and descriptive 

statements, their scripts showed evidence of serial order, and a majority of the third 
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graders were able to guess all five target features correctly.  These findings are in 

accordance with Nelson�s work.  In addition, the scripts assumed to be weak, were 

in fact weak scripts.  Kindergarteners and third graders alike, named few features for 

the two events in general, were not able to guess successfully the five target 

features correctly and there were no features mentioned by at least 50% of the 

subjects at either grade level for these two events. 

 The researchers predicted that script based searches would be evident at all 

ages.  The data, however, did not support this first hypothesis.  If children were 

using scripts to guide their retrieval of an event, there would have been a large 

number of features mentioned in the script generation task that were also used as 

questions in the 20 Questions game.  In addition, there would have been a high 

correspondence between the subjects� individual scripts and the master scripts for 

each event in terms of the features mentioned.  At both age levels, there was no 

significant correspondence between these two tasks; likewise, there was no 

significant correspondence between the subjects� individual scripts and the master 

scripts.  Third graders seemed to show a tendency towards script based searches, 

in that the percent of feature correspondence between tasks was close to 75% for 

strong scripts, although this correspondence was not significantly different from 

kindergartners. 

 The hypothesis that older children would have more elaborate scripts, and 

therefore more successful searches was substantiated.  Third graders names more 

features than kindergarteners for all events and they used more conditional, 

elaborative, and descriptive statements in both their script reports and questions in 
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the 20 Questions game.  As a result, the majority of third graders guessed all five 

features of the strong scripts correctly.  In addition, the third graders used only a few 

guesses to determine the five target features of the strongly scripted events 

correctly.  Searches for weak scripts were unsuccessful at both age levels, in that 

subjects were not able to guess the five target features correctly, and, on average, 

did not name more than three features for these events. 

 The Context-Plus-Index model, as posited by Reiser (1990), assumes that 

adults search their memory for an event by first accessing a prototypical script for 

that event, and then searching for deviations from it to retrieve the specific event in 

question.  Based on the data from this study, it does not appear that this model can 

be applied to young children.  Very young children (five and six years old) seem to 

use their limited knowledge and idiosyncratic experience with an event to guide their 

retrieval.  The kindergarteners in this study did not show evidence of scripts for 

birthday parties or doctor office visits, and hence had no script to guide their 

retrieval.  The third graders, on the other hand, showed a tendency to use their 

limited scripts for events in the retrieval process, although this effect was not as 

strong as had been predicted. 

 Numerous studies report the emergence of retrieval strategies and increased 

metamemorial awareness at approximately age eight or nine years.  The results of 

this research are in accord with these findings, in that the script as a guide to a 

retrieval strategy seems to be emerging at this age, but it is not used consistently 

across subjects.  It may be advantageous to include an older group in a similar study 

to detect greater age differences, and to obtain more substantial evidence of script 
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based searches.  Inclusion of an older group would also allow for the use of a more 

introspective methodology.  The 20 Questions game used in this study seemed to be 

an effective method for use with young children.  However, older children may have 

the capability to provide a verbal report of what they are doing during the retrieval 

process, similar to the adults in Reiser�s studies.  In addition, the inclusion of a 

greater number of strongly scripted events would provide additional data on both the 

presence of scripts at younger age levels, and the possibility of script based 

searches. 
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Interview Protocol Experimental Group A 

Practice Game: 
Interviewer: We are going to play a game today.  I am going to tell you 
something I did, and you have to guess what kind if things happened by asking 
me questions.  There are only two rules to this game.  First, you will only be 
allowed to ask me 20 questions, and second, I can only answer �yes� or �no� to 
your questions.  The object of the game is for you to figure out all the things that 
happened.  I will tell you when you are done.  Let�s play a practice game so I 
know you understand how to play.  Are you ready?  Okay.  Today, I woke up and 
got ready for school.  Now it is your job to figure out everything I did when I woke 
up.  Remember you only get 20 questions, and I can only answer �yes� or �no�. 
Answers: 

1. Got out of bed 
2. Bathed, showered, washed up 
3. Got dressed 
4. Ate breakfast 
5. Left for school 

 
Birthday Party: 
Interviewer:  You did a good job.  Now we are ready to play the first real game.  
Do you have any questions before we begin?  Okay.  Last weekend, I went to my 
friend�s birthday party that was about your age.  Now you ask me questions to 
figure out what I did at the party. 
Answers: 

1. Played games 
2. Ate cake/ice cream 
3. Sang �Happy Birthday� 
4. Opened presents 
5. Received a �goody� bag 

 
Flat Tire 
Interviewer:  You did a great job.  Now we are ready to play one more game just 
like the other two.  Are you ready?  Yesterday, my car had a flat tire and I had to 
fix it.  Can you guess what I did to fix it?  You have 20 questions to figure it out. 
Answers: 

1. Lifted the car up on the jack 
2. Unscrewed the lug nuts 
3. Took the tire off 
4. Put the new tire on 
5. Took the car off the jack 
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Script Generation and Closing 
Interviewer:  You have done a terrific job playing these games.  Now I would like 
you to tell me what happens when you go to a friend�s birthday party.  You can 
tell me as many things as you like.  Now I would like you to tell me what happens 
when your parents� car has a flat tire.  You can tell me as many things as you 
like.  (Note: allow the child to give as much information as he/she can before 
stopping).  Thank you for playing these games with me today.  You did a great 
job. 
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Interview Protocol Experimental Group B 
 
Practice Game: 
Interviewer: We are going to play a game today.  I am going to tell you 
something I did, and you have to guess what kind if things happened by asking 
me questions.  There are only two rules to this game.  First, you will only be 
allowed to ask me 20 questions, and second, I can only answer �yes� or �no� to 
your questions.  The object of the game is for you to figure out all the things that 
happened.  I will tell you when you are done.  Let�s play a practice game so I 
know you understand how to play.  Are you ready?  Okay.  Today, I woke up and 
got ready for school.  Now it is your job to figure out everything I did when I woke 
up.  Remember you only get 20 questions, and I can only answer �yes� or �no�. 
Answers: 

6. Got out of bed 
7. Bathed, showered, washed up 
8. Got dressed 
9. Ate breakfast 
10. Left for school 

 

Doctor�s Office Visit 
Interviewer:  You did a great job.  Now we are ready to play the first real game.  
Do you have any questions before we begin?  Okay.  Yesterday, I went to the 
doctor�s office for a check-up.  Now you ask me questions to figure out what 
happened during my check-up. 
Answers: 

1. Got measured 
2. Got ears and eyes checked 
3. Got heart checked 
4. Got lungs checked 
5. Got a prize at the end of the visit 

 

Sewing Clothing 
Interviewer:  You did a great job.  Now we are going to play one more game just 
like the other two.  Are you ready?  Last weekend, I sewed clothing to wear.  Can 
you guess what I did to sew clothing?  You have 20 questions to figure it out. 
Answers: 

1. Chose (bought) material 
2. Chose (bought) a pattern 
3. Laid the pattern out on the material 
4. Cut the material 
5. Sewed the pieces together 
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Script Generation and Closing 
Interviewer:  You have done a terrific job playing these games.  Now I would like 
you to tell me what happens to you when you go to the doctor for a check-up.  
You can tell me as many things as you like.  Now I would like you to tell me what 
happens when you or someone you know sews clothes.  You can tell me as 
many things as you like.  (Note: allow the child to provide as much information as 
he/she can before stopping).  Thank you for playing these games with me today.  
You did a great job. 
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Interview Protocol Experimental Group C 
 

Script Generation 
Interviewer:  We are going to play several games today.  Before we begin the 
games, I would like to ask you a few questions.  I am going to ask you to tell me 
about things you may or may not have done, and I want you to tell me as much 
as you can about them.  First, I would like you to tell me what happens when you 
go to a birthday party (Note: allow the child to provide as much information as 
he/she can before stopping).  You did a nice job.  Now I would like you to tell me 
what happens when your car gets a flat tire.  What do you or your parents do to 
fix the tire?  Remember, you can tell me as much as you know (Note: allow the 
child to provide as much information as he/she can before stopping).   
 
Practice Game: 
Interviewer: Now we are going to play some games together.  I am going to tell 
you something I did, and you have to guess what kind if things happened by 
asking me questions.  There are only two rules to this game.  First, you will only 
be allowed to ask me 20 questions, and second, I can only answer �yes� or �no� to 
your questions.  The object of the game is for you to figure out all the things that 
happened.  I will tell you when you are done.  Let�s play a practice game so I 
know you understand how to play.  Are you ready?  Okay.  Today, I woke up and 
got ready for school.  Now it is your job to figure out everything I did when I woke 
up.  Remember you only get 20 questions, and I can only answer �yes� or �no�. 
Answers: 

1. Got out of bed 
2. Bathed, showered, washed up 
3. Got dressed 
4. Ate breakfast 
5. Left for school 

 
Birthday Party: 
Interviewer:  You did a good job.  Now we are ready to play the first real game.  
Do you have any questions before we begin?  Okay.  Last weekend, I went to my 
friend�s birthday party that was about your age.  Now you ask me questions to 
figure out what I did at the party. 
Answers: 

1. Played games 
2. Ate cake/ice cream 
3. Sang �Happy Birthday� 
4. Opened presents 
5. Received a �goody� bag 
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Flat Tire 
Interviewer:  You did a great job.  Now we are ready to play one more game just 
like the other two.  Are you ready?  Yesterday, my car had a flat tire and I had to 
fix it.  Can you guess what I did to fix it?  You have 20 questions to figure it out. 
Answers: 

1. Lifted the car up on the jack 
2. Unscrewed the lug nuts 
3. Took the tire off 
4. Put the new tire on 
5. Took the car off the jack 
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Interview Protocol Experimental Group D 
 

Script Generation 
Interviewer:  We are going to play several games today.  Before we begin the 
games, I would like to ask you a few questions.  I am going to ask you to tell me 
about things you may or may not have done, and I want you to tell me as much 
as you can about them.  First, I would like you to tell me what happens when you 
go to the doctor�s office for a check-up (Note: allow the child to provide as much 
information as he/she can before stopping).  You did a nice job.  Now I would like 
you to tell me what happens when someone sews clothing to wear.  Remember, 
you can tell me as much as you know (Note: allow the child to provide as much 
information as he/she can before stopping).   
 
Practice Game: 
Interviewer: Now we are going to play some games together.  I am going to tell 
you something I did, and you have to guess what kind if things happened by 
asking me questions.  There are only two rules to this game.  First, you will only 
be allowed to ask me 20 questions, and second, I can only answer �yes� or �no� to 
your questions.  The object of the game is for you to figure out all the things that 
happened.  I will tell you when you are done.  Let�s play a practice game so I 
know you understand how to play.  Are you ready?  Okay.  Today, I woke up and 
got ready for school.  Now it is your job to figure out everything I did when I woke 
up.  Remember you only get 20 questions, and I can only answer �yes� or �no�. 
Answers: 

1. Got out of bed 
2. Bathed, showered, washed up 
3. Got dressed 
4. Ate breakfast 
5. Left for school 

 

Doctor�s Office Visit 
Interviewer:  You did a great job.  Now we are ready to play the first real game.  
Do you have any questions before we begin?  Okay.  Yesterday, I went to the 
doctor�s office for a check-up.  Now you ask me questions to figure out what 
happened during my check-up. 
Answers: 

1. Got measured 
2. Got ears and eyes checked 
3. Got heart checked 
4. Got lungs checked 
5. Got a prize at the end of the visit 
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Sewing Clothing 
Interviewer:  You did a great job.  Now we are going to play one more game just 
like the other two.  Are you ready?  Last weekend, I sewed clothing to wear.  Can 
you guess what I did to sew clothing?  You have 20 questions to figure it out. 
Answers: 

1. Chose (bought) material 
2. Chose (bought) a pattern 
3. Laid the pattern out on the material 
4. Cut the material 
5. Sewed the pieces together 
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Directions for Coding Retrieval Data 
 

1. Enter all subject information on the top line of the form 
2. Count the number of features mentioned in the interview task for each 

event 
3. Count the number of features mentioned in the script generation task for 

each event 
4. Count the number of matches for each event (Note: a match is an act that 

occurs in both the interview and script generation tasks). 
5. Add the number of features for IE1, IE2, SG1, and SG2 together to get the 

total number of features.  Put that number next to the �total # of features� 
on the form. 

6. Calculate the number of matches:  add the matches in E1+ the matches in 
E2 and dived by the total number of features. 

7. Count the total number of elaborations (Note: an elaboration is a repetition 
of a previously mentioned act with the addition of new information, e.g. 
�we had juice�we had orange juice�). 

8. Count the total number of conditionals (Note: a conditional is an act that 
includes both temporal conditions-things that occur in a sequence, and 
enabling conditions-specify things that must happen for an event to occur). 

a. Example 1: �after we go swimming�� or � when it was rest time�� 
b. Example 2: �if it�s a video party, then you play games� 

9. Count the total number of descriptions (Note: a description is an act that 
includes physical characteristics or affective statements, e.g. �the car is 
too big� or �I love birthday parties�). 

10. List all the features mentioned for each event 
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Data Coding Form 
 
S#_____ DOB_____ SEX_____ LIST_____ EXP. GROUP_____ RACE_____ 
 
Total # acts_____ 
 
# Features I E1   ________ 
 
# Features I E2   ________ 
  
# Features SG E1   ________ 
 
# Features SG E2   ________ 
 
# Matches E1  ________ 
 
# Matches E2   ________ 
 
% Matches    ________ 
 
# Elaborations   ________ 
 
# Conditionals   ________ 
 
# Descriptions  ________ 
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