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CHAPTER I 

INTRODUCTION 

Numerous theories have been proposed to account for the complex 

and intricate function of memory. Over the years more sophisticated 

theories which consider memory as a more holistic system with dif

ferent levels of processing have replaced the initial memory stage 

models. A recent concern in cognitive and social research has been 

memory for affective impressions. A general convergence of differ

ing perspectives within social and cognitive psychology underscores 

the central role of affect and its influence on thought processes. 

Furthermore, there is a growing appreciation that organisms 

continue to change even after reaching maturity. Cognitive pro

cesses are not static and declines in mental abilities and memory 

are well documented in the aging individual. Consequently, the 

role of affect on cognition must be considered from an epigenetic 

standpoint as these relationships may change across the life span. 

Dual Processing Systems 

In 1963 Anderson and Hubert suggested that there were two 

memory systems: one which related semantic material and was 

primarily content-laden and another separate, but simpler memory 

system which yielded immediate integration and long remembered 

affective impressions. Material in this second memory system is 

integrated into global concepts and may require separate cogni

tive processing. Anderson and Hubert came to this conclusion after 
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scrutinizing impression effects and comparing this information with 

effects that would be expected if the impression was dependent on 

semantic memory in a recall task. They found recency effects in 

recall of adjective lists as well as simultaneous primacy effects 

in impression formation of stimulus characterizations depending on 

task demands. In this impression memory model, meaning is extracted 

and combined in such a fashion as to alter impressions to some 

degree as each successive piece of information is processed. After 

meaning is assimilated, memory for specific information is no longer 

important for this impression memory system. That is, once an im

pression is formed, certain details are likely to be forgotten. 

Contrary to most psychological literature, Zajonc (1980) per

suasively suggested that preferences are formed long before exten

sive cognitive processing. Furthermore, Zajonc argued that feeling 

accompanies all cognition whereas thought may not contribute to 

affective processes. Little effort need be expended in order to 

form an impression; more often than not it is quite automatic. In 

contrast, some cognitions require considerable energy expense. 

Although affective expressions may be suppressed, Zajonc argued that 

these judgments are immediate, unavoidable, and difficult to alter. 

Affect is qualitatively holistic, in that impressions are based on 

context and may involve little or no cognition. Zajonc conjectured 

that these characteristics of affect make this process less subject 

to attentional constraints. Furthermore, affective judgments are 

conceptualized as implicating the self. Zajonc elaborated that 



evaluative process involves something within the individual. Affec

tive judgments are not simply descriptions of objects or events, as 

they represent the relationship of the evaluator and the object of 

evaluation. 

Zajonc also proposed that affect and cognition operate as two 

separate processing systems. Citing and reinterpreting considerable 

research, Zajonc based this postulation on the much more rapid pro

cessing speed with which feelings or impressions are assimilated. 

The difficulty of effecting attitude change is also reported as sub

stantiating this two system approach. In addition, Zajonc's review 

highlighted the consistently different and superior retention of af

fective information over nonaffective material within social psycholo

gical studies of recognition and evaluation. Zajonc concluded that 

current data limit speculation on whether the separation of systems is 

at the level of encoding or storage. 

Using a sociobiological approach, Langer (1967) noted that affect 

is a primary adaptive function in evolutionary process that distin

guishes animals from plants. Affective responsivity is common among 

animal species as appropriate reactivity may be crucial for survival. 

As Zajonc (1980) pointed out, affect develops early in life and this 

phylogenetic basis underscores its importance in ontogeny. General 

changes in cognitive capabilities with advancing age also suggest 

that emotionality may have a different impact at different points 

in the life span. Application of a physiological axiom suggests 

that as emotion is one of the earliest developing qualities of the 
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organism, it may also be more robust to effects of aging than more 

recently developed function. That is, physiologically speaking, 

what comes in first goes out last. 

In a recent article Schultz (1982) addressed the need for the 

study of emotionality and affective cognitive activity from a life 

span perspective. Based on psychological and physiological research 

Schultz proposed that emotional intensity does not decrease with 

advancing age. This statement was partially based on the older 

adults' reactivity to stress which is likely to prolong affective 

response. One issue that he acknowledged but did not adequately ad

dress was the decline with age in the cognitive and sensory abilities 

by which one obtains information about the environment. Presumably 

declines in sensory information could potentially dull or flatten 

affective involvement because there is a decreased data base with 

which to form evaluative judgment. In fact, some research suggests 

that individuals who are less sensitive to environmental occurrences 

are better adjusted to aging processes. This camp might alternatively 

suggest that successful adaptation to the inherent stresses of 

advancing age is dependent on decreased affective responding. Al

though the understanding of emotional reaction is still in the prelimi

nary stages, social psychologists have used a variety of methods and 

stimuli. To date, this problem has not been approached using 

traditional learning and memory perspectives. 

It should be noted, however, that a relatively new focus in 

cognitive psychology has centered on automatic processing (Hasher & 

""""""^•••••••••il^s. 
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Zacks, 1979; Posner & Snyder, 1975). Automatic processing is 

characterized as requiring little conscious effort as opposed to 

effortful processing capabilities. Automatic processing occurs 

without intent and often without awareness and does not interfere with 

other processing capabilities (Posner & Snyder, 1975). It is fairly 

resistant to the mitigating effects of intelligence, experience, and 

motivation (Hasher & Zacks, 1979). Hasher and Zacks (1979) further 

elaborated that little attention was required in processing and then 

demonstrated that these capacities were fairly resistant to decline 

with age. However, a drawback to Hasher and Zacks' research 

with aging and automatic processing has been the necessity of inter

preting the null hypothesis. Hasher and Zacks have not adjusted p 

values or offered power functions to explain their data. Nevertheless, 

effortful or conscious processes improve with practice, require atten

tion which may limit other functions, and provide flexibility and 

diversity in an individual's approach to a given task. Effortful 

processes may be altered by stress and may decrease with aging. 

However, encoding processes are not as absolute and separate as this 

dichotomization may imply. Hasher and Zacks explicitly stated that 

the automatic and nonautomatic distinction simply represented the end 

points on a continuum. 

Hasher and Zacks (1979) suggested that automatic processes are 

minimally derived from genetics and experience. These authors proposed 

that some kinds of information acquisition are biologically wired into 

the organism so that little experience is necessary for learning. That 



is, biological preparedness is a source of certain automatic processes. 

However, abilities may also become automatic with rehearsal. With 

benefit of practice, some complex operations may be performed in an 

automatic, effortless fashion. These authors suggested that this 

learned type of automatic processing is not as robust to conditions of 

stress and overload as capacities primarily derived from heredity. 

There appears to be considerable overlap between Zajonc's perspectives 

on the preeminence of feelings and contemporary cognitive emphases on 

automatic processes. It would seem that affective information corre

sponds to the automatic processing end of the continuum because this 

material is rapidly assimilated with little attention and conscious 

effort. However, these perspectives differ in that Zajonc proposed 

that affect and cognition are separate processes whereas the other 

investigators (Anderson & Hubert, 1963; Hasher & Zacks, 1979; Posner & 

Snyder, 1975) conceptualize these dual functions as different cognitive 

systems, which in practice are continuous. 

Discourse Processing 

In the last decade, a progressive interest has emerged in cognitive 

processes involving the comprehension of discourse. This is due in 

part to an increasing appreciation that paragraphs are more than 

strings of words and that generalizations made from analyses of more 

simple stimuli cannot necessarily be applied to more complex material 

(Meyer, 1975). Grimes (1975) described discourse as a verbal 

expression with a beginning, some internal structure, and an ending 

which has recognizable meaning within a given culture. It is used to 
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refer to sentences which together relate a cohesive unit of ideas. 

Each sentence contains both information that is familiar or old, and 

new information which adds to the reader's knowledge. The major role 

of redundant information is to integrate, whereas the primary import 

of novel material is to communicate information and build knowledge 

(Haviland & Clark, 1974). For the purposes of this review, the terms, 

text and discourse, will be used interchangeably. 

Memory for Meaning 

One particularly important attribute of prose is the organizational 

structure of a passage. Analysis of this dimension shows how ideas are 

arranged to convey meaning. Discourse differs from unrelated sentences 

or strings of words in that it can be analyzed in terms of organiza

tional structure and summarized without significantly altering the 

meaning. Because more traditional cognitive stimuli (e.g., single 

words, word lists, word pairs) do not lend themselves to a holistic 

approach they cannot be abstracted. An important distinction between 

these methods is that traditional cognitive recall paradigms test 

memory for specific wording whereas discourse paradigms may test 

memory for meaning. It should be noted that many of one's experiences 

entail reading and abstracting appropriate Information and that memory 

for specific words or phrases is not particularly important in our 

culture. 

Henderson (1903) was perhaps the first researcher to consider test

ing for meaning rather than for verbatim recall. Henderson scored 

recall protocols with the chief consideration being whether the 
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substance of an idea was presented in a discourse. In 1941 Cofer also 

looked at substantive recall by dividing passages into meaningful seg

ments which were termed idea units, which might be a single word, 

phrase, or sentence. Using passages of varying lengths (25-150 words) 

Cofer compared number of repetitions involved in substantive ,and verba-

time recall. In 1967 Sachs demonstrated that memory for meaning was 

greater than memory for wording or the surface structure of a passage, 

which is more frequently tested. Sachs had college students listen to 

recorded selections. At varying intervals after exposure to the audi

torial ly presented passage subjects were presented with a sentence 

which was either identical to one they had previously heard, similar 

but with slightly altered wording that did not change meaning, or 

similar but with a minor word change that altered meaning. Sachs 

found that when a relatively short interval separated presentation of 

the passage and the test sentence, most changes were readily identified, 

With longer recognition intervals, changes in meaning were much more 

likely to be noticed than changes in wording alone. Therefore, when 

long term memory stores were operative, the sentence could be dis

torted in form but not detected by subjects whereas alterations in 

meaning were more frequently recognized. An alternative explanation 

might be that the meaning change involved both meaning and word altera

tions and that the combination of these factors had an additive effect. 

Of course, altering meaning necessarily involves altering wording as 

well, which inherently confounds the interpretation of meaning and 

structural change In this design. 



Bransford, Barclay, and Franks' (1972) findings also provide sup

port for the powerful retention of meaning in memory tasks. Subjects 

were auditorially presented with a series of sentences. For example, 

in one condition subjects heard, 'Three turtles rested beside a 

floating log, and a fish swam beneath them' and in the other condition 

subjects listened to 'Three turtles rested on a floating log, and a 

fish swam beneath them.' Following the recorded sentence presentation, 

a recognition test was administered which contained filler items, 

previously presented sentences, and slightly altered sentences which 

contained either correct or incorrect inferences of these old 

sentences. Examples of the inferential type sentences were: 'Three 

turtles rested beside a floating log, and a fish swam beneath it' and 

'Three turtles rested on a floating log, and a fish swam beneath it.' 

Subjects who heard the sentence in the first condition rejected both 

of these sentences as the one previously presented whereas subjects in 

the other group rejected the first inferential sentence but accepted 

the second sentence as it conveyed a similar meaning. Results of this 

experiment underscore the importance of abstracting meaning and show 

rather subtle abilities to discriminate among stimuli, at least for a 

college-aged population. 

In a series of studies described by Keenan and Kintsch (1974) and 

McKoon and Keenan (1974), memory for surface structure and memory for 

meaning were further explored. Generally, shortly after reading for 

meaning, surface form is accessible. With the passage of time and with 

interference from other sources, memory for specific words decreases 

whereas memory for meaning is more accurately maintained. Subjects 
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were presented with a short paragraph. After paragraph presentation 

they were later given a test sentence at varying intervals (within 30 

seconds, 20 minutes, 3 days) to verify if it was a part of the original 

passage. The subject had the option of matching the surface form of 

the test sentence against the surface form of the paragraph or 

matching the meaning of the test sentence with the meaning of the 

paragraph in immediate recall. With greater time intervals between 

presentation and testing the subject must rely upon the latter method. 

When matching of meaning must be used, as opposed to matching of sur

face structure longer time intervals are necessary for identification. 

In another part of this study, implications of passages were tested. 

A short paragraph was presented that implied an idea which was neces

sary for the passage to be cohesive. Subjects identified the test 

sentence, which contained an implicit but necessary statement, as 

having occurred in the passage. This finding indicated that match

ing must be made at the level of meaning. Reaction times increase 

when an inference is necessary as opposed to when test sentences 

were explicitly presented in the text. 

Using a different procedure but with similar conceptual intent 

Baggett (1975) compiled an implicit and explicit sequence of four 

cartoons which told a simple, commonplace story. In the explicit 

condition, cartoons depicted a total story but in the implicit condi

tion, cartoons depicted a story but an inference had to be made. The ' 

test picture used for recognition depicted the implicit condition 

of the story that had not been previously displayed. In the other 
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condition an actual frame from the sequence was used as the test 

item. Baggett found subjects were faster in verifying pictures 

they had actually seen than if it had to be inferred. Memory for 

pictures is generally wery good which prompted a three day delay be

tween presentation and second testing. At the retest time, the veri

fication differential between explicit and implicit presentation dis

appeared. 

In prose research memory for meaning provides an important 

dimension in the analysis of recall patterns. Although memory for 

surface features is often tested, underlying structure provides a 

breadth of information on processing capabilities which are only begin

ning to be explored in text passages. 

Features and Characterizations of Prose 

Despite its greater ecological validity, research on prose has 

been decidedly limited and is still based to a large extent on intui

tion and introspection. Discourse is conceptualized as containing 

deep and surface structure. Surface structure refers to strings of 

words which compose a sentence or phrase based on transformational 

rules of grammar. Underlying or deep structure constitutes the 

logical conditions that word strings must represent to be a recog

nizable sentence in a given language. Often deep structure is 

represented in themes or basic meaning of a passage. On the other 

hand, surface structure provides information which must be pro

cessed to give deep structure and can be represented in a variety of 

ways. In other words, specific surface features can be readily ex

changed or replaced within the constraints of the transformational 
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rules with no change to the underlying structure of a passage. 

While surface features are rapidly forgotten over time, underlying 

structure is generally subject to longer term retention. 

At this time two chief concerns of investigators revolve 

around problems of a) initially identifying dimensions of similarity 

and differences between discourse selection and b) scoring or rating 

material that is learned or remembered from a given passage (Meyer, 

1975). Chall (1958) presented surface level factors of prose 

which included sentence length, vocabulary density, vocabulary fre

quency utilization, and idea density. These structural aspects of 

prose are one important dimension which can be used to describe and 

equate passages. At a semantic level, imagery associated with words 

is probably also important (Paivio, 1969) as Montague and Carter 

(1973) found that concrete vocabulary facilitated processing of 

discourse material. Other factors have been identified which deal 

with an underlying structure of prose. Danks and Glucksberg (1981) 

identified two common assumptions of investigators who study prose 

characteristics. First, it is generally thought that some hierarchical 

organization is used to encode prose material. Secondly, propositions, 

composed of word concepts and representing conceptual ideas, are 

assumed to be the basic unit of encoding. Kintsch, Kozminsky, Streby, 

McKoon, and Keenan (1975) described propositions as n-tuples of word 

concepts where a single word serves as a predicator and remaining 

words serve as arguments with each contributing a unique meaning. 

Propositions are the basic units of meaning and provide abstract 

representations of the meaning of elementary sentences or sentence 



13 

fragments. Propositions syntactically correspond to simple sen

tences with their listing of a predicator or relational concept and 

one or more arguments (Kintsch, 1972). The term, predicate, should 

not be confused with the grammatical structure as here it refers 

to its use in logic (Carnap, 1958) with its primary function being 

one of relating ideas or arguments together (Meyer, 1975). Kintsch 

et al. (1975) stated that the relation or predicator specifies 

relationships between the arguments of a proposition. For example, 

in the proposition, Jeffrey likes beer, likes is the predicator 

and Jeffrey and beer are arguments. Grammatically these predica-

tors may be verbs, adjectives, or conjunctions. Typically arguments 

are nouns except when other propositions serve as arguments for the 

predicator (Kintsch, 1974). Arguments may serve different semantic 

functions, such as that of agent, object, and goal of the relational 

concept. 

Prose material is composed of groups of ordered and connected 

propositions which together represent meaning. Text propositions 

are organized by repetitions of arguments, so that if two proposi

tions share an argument they are related to one another. Notational 

conventions for propositions are written in capital letters with 

predicator listed first followed by arguments in the order in which 

they appear in the proposition (Kintsch, 1974). The entire proposi

tion is enclosed in brackets with commas separating predicators 

and arguments. The previous example of Jeffrey likes beer would 

be written In the following manner: (likes, Jeffrey, beer). This 
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system Is based on fairly complicated analyses of sentence structure 

and upon higher level knowledge structures. Rumelhart (1975) sug

gested that a particularly significant application of higher level 

knowledge structures may be in representations of stories. He 

argued that discourse not only concerns relationships among 

sentences but that sentences are organized and combined into psy

chological wholes. Rumelhart proposed a series of grammar rules 

which delineate the structure of simple stories. In his rewrite 

rules, Rumelhart indicated that a story can be separated into various 

components. He proposed that stories are composed of a setting and 

one or more episodes where the setting provides a structure which 

the episode can be linked with and the episode presents the character's 

response to some occurrence. Episodes -involve reactions of objects 

to events in the environment. Rumelhart used the term initiate to 

represent a relationship between an event in the world and the 

character's reaction to that occurrence. Event was defined as the 

most general category of grammar so that it may be used to represent 

an episode, any simple change of state, or an action that the 

character is involved with. One event may allow a second event to 

occur or may cause the second event to happen. Rumelhart stated that 

a reaction elicits both an external, overt response and an internal 

response which may be expressed in terms of emotion, desire, or 

some other affective expression. Stories include a goal which is 

followed by an episode which is resolved. 

Application of these rewrite rules results in a branching 

diagram with major Ideas at the top and less central, more detailed 
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Information at the bottom of the structure. It should be noted that 

higher level knowledge structures underlying narrative construction 

are culture specific (Colby, 1975). These rules define the manner 

in which material is organized, the kind of materials that may be 

utilized, and the manner in which themes can be varied (Kintsch, 

1977). 

Researchers have presented several different characterizations 

of the hierarchical structure of prose (Kintsch, 1974; Kintsch et al., 

1975; Grimes, 1975; Meyer, 1975). As noted previously, there is no 

universally applied system for scoring remembered prose. Although 

numerous methods have been devised, no single technique seems to be 

used by more than a handful of investigators. A good deal of techni

cal and highly specific definitions are necessary as investigators 

tend to express rather subtle differences between scoring methods. 

Ambiguity in scoring procedure is probably a partial contributor to 

lack of widespread use of a single system. Furthermore, systems are 

created by investigators concerned with their applicability to 

specific research problems. Some investigators deal with this 

dilemma by creating questions from stimulus materials or presenting 

old or slightly altered test statements from original passages. In 

this Instance, it Is difficult to compare and generalize results of 

studies testing recall using experimenter generated questions 

because of differential difficulty of passages and questions. On the 

other hand, psychologists tend to require oral or written recall of 

all information that can be remembered from a text. This may be 

objectively scored through Insistence on a strict verbatim recall 
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of prose segments or the more subjectively based, substantive re

call of ideas in the passage. Obviously the former method results 

in exclusion of a great deal of information whereas the latter 

particularly underscores the importance of using a well thought 

out scoring system. It should also be noted that while propositions 

provide the basic unit for most scoring procedures, designation of 

relation and arguments is somewhat ambiguous and subjective. In 

fact, structural analyses are quite confusing and difficult to 

understand because of the somewhat arbitrary and inconsistent 

qualities of proposition specification. Kintsch and van Dijk (1978) 

conceded that propositional designation is ". . . a long way from a 

precise, logical formalism that would unambiguously represent 'the 

meaning' of the text . . ." (p. 377). In acknowledging limitations 

they noted that although this system was not absolute, formalism 

cannot provide structure for interpretation, which is the primary 

intent of discourse analysis. 

The semantic structure of discourse or meaning of text can be 

specified through microstructure and macrostructure of a selection 

(van Dijk & Kintsch, 1977). Microstructure refers to the structure 

of individual propositions whereas macrostructure characterizes 

discourse In a holistic fashion. Macrorules, a set of specific 

semantic mapping rules, relate these semantic levels and provide 

coherence. Explicit statements and implications are represented by 

detailed micropropositions. Central ideas are represented by an 

ordered list of macropropositions which abstract and summarize the 
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gist of information. An interesting study dealing with macrostruc-

tures of text was reported by Bower (1976). Subjects were presented 

with a biography of a fictitious author. They were later given a 

second biography of another fictitious author. Control groups read 

two unrelated passages while the two similar passages were read by 

the experimental groups. Number of propositions recalled from pas

sages seemed similar for the control and experimental groups. More 

careful analysis indicated that subjects reading two similar texts 

learned a conceptual macrostructure of the biographies although 

there was some confusion in the details of the two stories. Improved 

recall of macrostructure combined with decreased recall of details 

balanced out differential responding and initially obscured differences 

between groups. This study pointed out the importance of attending 

to macrostructure as well as microstructure of discourse processes. 

It has also been shown that subjects abstract and summarize a story 

by basing their summaries on these macropropositions (Kintsch & 

van Dijk, 1975). Based on Kintsch and van Dijk's hypotheses, written 

summaries of stories should indicate central ideas or macroproposi

tions within the selection. In support of their hypothesis, they 

found that American college students who were given a native and 

foreign story constructed similar 60 to 80 word summaries on the 

familiarly formatted story but were unable to make similar summaries 

of an Indian folk tale. The stories were of similar length; the 

unfamiliar structure of the Indian narrative made It more difficult 

to understand and summarize. 
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Although there are cultural differences in text structure, 

coherence in discourse is related to repetition of arguments of 

micropropositions as well as the overlap between arguments of 

macropropositions and can be demonstrated through a systematic 

graph of all text propositions (van Dijk & Kintsch, 1977). 

To do this one initially selects a proposition for the highest 

level continuous with the text and introduces future propositional 

referents. The next level is composed of all propositions which can 

be connected to the top level. Propositions that connect with this 

second level of propositions but not with the top level constitute 

this third level. Lower level propositions are layered in this man

ner, based on overlap with higher level propositions. Lines are 

drawn between propositional levels to indicate relationships but not 

within a given level in order to keep graphing relatively simple and 

readable. Therefore, argument overlap is a crucial factor in text 

coherence. There are, however, other considerations. Particularly 

in narrative text, the omission of themes or goals decreases cohesive-

ness of a passage (Bower, 1976; Thorndyke, 1977). At any rate, 

cohesion is an important attribute of text and therefore must be 

indirectly considered in any analysis of prose organization. 

Other somewhat similar conceptualizations have been presented 

In an effort to simplify and organize prose material. Meyer (1975) 

based her system of analysis on levels of Information. Top level 

information can be described as major ideas and low level information 

as supporting details for central concepts. Initially prose was 

divided into meaningful segments called idea units. Central ideas 
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were placed at the top of the tree structure and lower level detail 

at the bottom of the structure. This hierarchical analysis is re-

mi nescent of traditional outlining except, as Meyer pointed out, 

all ideas are included in this system. The tree structure is com

posed of layered levels of propositions where higher levels of 

ideas are related to lower level details. Arrangement of content 

in this form is referred to as content structure. Meyer noted that 

content structure delineates relationships among ideas expressed in 

a selection and graphically depicts importance of ideas. 

Although there are numerous similarities and overlapping fea

tures of these analysis systems, there are some notable differences. 

Johnson and Mandler (1980) briefly described current models of text 

and story structure and discussed the different emphases of these 

perspectives. These authors noted that researchers such as Kintsch 

concentrate on encompassing descriptions of constituent structure 

with a focus on propositional construction of passages whereas 

others such as Rumelhart offer characterizations of categories 

comprising a story. Johnson and Mandler (1980) proposed that 

stories are typically processed in a conceptually-driven fashion. 

That is, the story schema, which is a framework of expectations, 

guides comprehension and retrieval of information. This is parti

cularly true when stories are relayed through spoken language. 

On the other hand, the use of printed story material encourages 

data-driven processing. With the advantage of unlimited access 

and independence from memory limitation, an inductive understanding 

of structure and meaning can gradually increase with greater 
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exposure to the printed story. It would seem that pictorial re

presentations of stories would be even more amenable to a data-

driven processing approach. 

It should also be noted that investigators such as Kintsch, 

van Dijk, and Meyer provide systems which can be applied to all 

types of discourse. Although these characterizations are somewhat 

reductionistic, they are not limited to story and narrative sequences. 

The analytic models suggested by researchers such as Rumelhart, 

Thorndyke, and Mandler and Johnson are quite useful in interpreting 

story and narrative sequences but cannot be generalized to many 

other types of discourse. On the other hand, each of these models 

was primarily developed for work with spoken or written language 

and does not completely address issues relating to other representa

tions of story and narrative discourse. 

Many different types of information may be included in discourse 

passages. Longacre (1970) theorized that in a given language there 

is a finite number of discrete discourse types. Each type of dis

course has certain identifiable characteristics; however, a single 

text may shift from one type to another by altering the presenta

tion mode (De Beaugrande, 1980). Longacre's examples of genres 

included procedural discourse, expository discourse, hortatory 

discourse, dramatic discourse, activity discourse, epistolary dis

course, and narrative discourse. For the purposes of this study, 

attention will be focused on this last type of prose. Narrative 

discourse refers to a story passage which consists of a protagonist 
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with an expressed goal, some form of conflict, and resolution of 

that problem (Rumelhart, 1975). 

Research on Story and Narrative Prose 

Within the general rubric of prose research some investigators 

focus on story and narrative type disco.urse. This differs to some 

extent from prose, which is often based on factual or technical in

formation, in that it involves some human or anthropomorphized 

character involved in a situation. At any rate, there is a social 

component in narrative stories which may be absent in some other 

types of prose. The term narrative generally refers to longer 

length selections which relate a temporal sequence of evients 

(several hundred words to several thousand words) such as folk 

tales whereas the term story generally connotes passages of a 

shorter length concentrating on a causal sequence of events with a 

protagonist pursuing a goal. A simple story is defined by having a 

single protagonist although minor characters may supplement the 

story as long as the emphasis remains on the main character's reac

tions (Mandler & Johnson, 1977). Mandler and Johnson (1977) noted 

that a group of people may represent a single protagonist if their 

efforts and reactions are collective and undifferentiated. It has 

been shown that simple short stories have a definite structure and 

invariant characteristics such as a setting, beginning, development, 

ending, and single major character. These elements form a cohesive 

whole which is constructed through certain cultural rules (Kintsch & 

van Dijk, 1975; Kintsch, 1977; Mandler & Johnson, 1977; Rumelhart, 

1975; Thorndyke, 1977). 
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Many researchers have independently shown that high level 

propositions are better recalled than low level propositions (John

son, 1970; Meyer, 1979; Thorndyke, 1977; Rumelhart, 1977). This 

phenomenon has been termed the levels effect. One of the first in

vestigators to note differential recall of ideas had subjects recall 

and rate the importance of ideas in a passage in order to consider 

the relationship between remembering and idea saliency (Johnson, 

1970). Johnson (1970) had subjects divide narratives into units 

where pauses seemed appropriate to the text. Another group of sub

jects were then asked to delete 25, 50, or 75 percent of these pau-

sal units from the passage, leaving only the more important segements. 

The units which were not omitted were considered structurally more 

important; it was found that these units were best recalled. 

Meyer and McConkie (1973) also had subjects rate importance of 

ideas in a passage. They had subjects rank ideas on a seven point 

scale based on their importance to the selection. Recall of ideas 

in terms of position on the importance dimension was their dependent 

variable. They found that more important ideas were better recalled, 

with ideas higher in the content structure being recalled more 

frequently than ideas in lower positions. A partial correlation 

between importance ratings and recall frequency, with the scores 

based on height in the content structure partialled out, showed 

that most of the relationship between Importance and recall was ac

counted for by the structural position of the idea units in the 

prose selection. Meyer (1975) reported that overall recall for a 
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prose passage was only about 23%. However, if a particular unit 

was remembered, 70% of the time more central units at a higher 

hierarchical level than the item initially recalled were also 

remembered. 

Information from a story is considered as if it were an 

integral unit (Black et al., 1979; Mandler, 19 81; Thorndyke, 1978). 

This abstract knowledge of simple stories is referred to as a 

framework or schema. Bower (1976) convincingly argued that this was 

a result of hearing many similar stories which describe a prototypi

cal story with some variation of elements. This framework is used 

to help understand any new story or to aid in the reconstruction of 

an old story. Bower noted that this represents a high level concep

tual framework which at this time cannot be explicitly defined. In 

addressing story structure, Mandler and Johnson (1977) investigated 

the order of nodes, defined as the primary semantic units in recall. 

These authors stated that the order of nodes in a properly formulated 

episode has a beginning, reaction, goal, attempt, outcome, and ending, 

The problem which confronts the protagonist is stated initially. The 

protagonist reacts and determines a goal; this is followed by an 

attempt to achieve the goal, yielding an outcome. The ending of a 

story may emphasize an important part of the story or the protago

nist's feelings or response to an event. 

There is empirical support for distinct nodes in stories 

(Pollard-Gott, McCloskey, & Todres, 1979) which vary in their 

structural'Importance (Thorndyke, 1977). Furthermore, more 
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important nodes take longer to read than less important nodes 

(Cirilo & Foss, 1980). Cirilo and Foss (1980) ingenuously inserted 

the same sentence in two different stories in order to vary impor

tance. In one story, the sentence played a central role in the 

selection's meaningfulness whereas it provided only ancillary detail 

in the second story. They found college-aged subjects took longer 

to read a sentence at a higher level in the structural hierarchy of 

the passage as opposed to when it occupied a lower level position. 

Therefore, the levels effect previously reported for propositional 

retention also applies to nodes in story processing. That is, im

portant ideas are processed longer and retained better. 

Work with prose selections which convey stories is a fairly 

recent Interest of cognitive psychologists. Bartlett (1932) was the 

first investigator to consider processing of story passages. He 

found that memory was extremely poor for the narrative he presented 

and that most subject recall was based on reconstructive processes 

which had little to do with the actual text presentation. Bartlett 

suggested that recall involved inferential reconstruction from a 

few details that were remembered. Details recalled were dependent 

upon one's schema which was explained as an organizational set 

composed of one's experiences influencing perception. It should be 

noted that the narrative Bartlett used was quite ambiguous and that 

some of the recall passages were written a considerable time after 

initial story presentation (e.g., up to ten years). 

More contemporary cognitive work has been done by Thorndyke 

(1977). Using Rumelhart's (1975) story grammar (discussed on pp. 
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16-17), Thorndyke (1977) presented stories to college subjects and 

later asked for recall. Thorndyke constructed different versions of 

the original story. These versions were based on story grammar so 

that the main point was placed at the end of the story or entirely 

omitted from the passage as opposed to the usual placement at the 

beginning of the selection. Another version stated the facts without 

expressing cause-effect relationships. A fourth and final version 

presented sentences of the story in a random order. Thorndyke 

found that story formats more accurately reflecting the story grarrmar 

rules suggested by Rumelhart (1975) were recalled better. That is, 

the more tightly knit the text structure, the better it was recalled. 

Subjects who were presented with the theme at the beginning of the 

story did better than subjects who were given the theme at the end 

of the story. Subjects who read the narrative without a theme were 

not as effective in recall as those in the first two conditions but 

were superior to subjects who read the paragraph with a random 

arrangement of sentences. These results were explained in terms of 

fit with the story schema which necessarily restricts available re

trieval cues and differential levels in redundancy of text components 

using these four texts. It is interesting to note that subjects 

rearranged ordering of the text during recall in the condition with 

the theme at the end of the story. Seventy-five percent of the 

subjects In this condition moved their statement of goal to the be

ginning of recall despite being asked for exact reproduction and 

ordering. 
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In a different experiment, Thorndyke had subjects learn two 

stories with the second story repeating the structure of the first 

but using new characters or repeating the characters in a different 

story structure. He found that recall of the second story was in

ferior if it used the same characters in a new structure. Second 

story recall was facilitated when similar story structure was 

utilized. These results provide support for a general structure of 

stories which is retained independently of characters or actions 

which provide the detail of the story. 

As noted in general findings in discourse processes, inferences 

are dealt with similarly in narratives. That is, appropriate inferen

ces may be accepted as being explicitly stated in the text when they 

are only implied (Thorndyke, 1979). This effect is exacerbated when 

inferences are indirectly inferred more than one time at different 

points in the text. Thorndyke (1979) presented subjects with a 

text passage and followed up with a recognition memory test to check 

comprehension. Appropriate inferences were chosen as explicitly 

stated sentences with a 58% false alarm rate whereas inappropriate 

inferences drew only a 6% error rate. That is, subjects often chose 

correct inferences implied in the story as if they had actually been 

presented as opposed to inappropriate inferences which were only 

rarely identified as belonging to the story. 

As previously noted, stories need not necessarily be presented 

with words. Research has indicated that pictures are semantically 

analyzed In a manner that is similar to language (Baggett, 1975; 
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Pezdak, 1977). Although there may be differences between the specific 

contents of the prose and pictorial depictions, forms of their con

ceptual representations are thought to be identical and stored in a 

common memory system (Pezdek, 1977). Research suggests, however, 

that pictures are encoded more deeply than words which may account 

for differences in meaning representations of memory (Baggett, 1975; 

Pezdek, 1977; Nelson, Reed,& Walling, 1976). For instance, Shepard 

(1967) found that recognition memory for pictures was 98% as opposed 

to 90% for words and 88% for sentences using immediate recall. A 

retest one week after initial presentation showed recognition for 

pictures was equivalent to that of verbal items with no-delay 

conditions. Recognition memory for pictorial images fell to chance 

level only after 120 days. 

In 1979 Baggett reported another study focusing on pictorial 

story representations equating movie and text-based story formulations. 

With cued recall, medium (movie or text), and delay as variables, 

recall of structural statements was very similar in both media but 

showed faster deterioration for subjects in the text condition. 

Baggett noted that pictorial demonstrations have greater emotional 

impact, but that there has been no scientific inquiry into emotion 

and the Impact it may have on memory. 

Among studies of story and narrative discourse, certain relevant 

findings should be highlighted. First, it should be noted that only 

a subset of information presented in a story is remembered (Bartlett, 

1932; Mandler & Johnson, 1977). Secondly, some information is re

called better and more consistently than other information. Recall 
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is based in part on position in the structural organization of the 

passage (Meyer & McConkie, 1973; Mandler & Johnson, 1977; Thorndyke, 

1977). Subjective ratings of importance to the passage are also 

useful in determining recall probabilities (Johnson, 1970). Meaning 

or deep structure is retained better than surface structure of a 

passage. Theoretical perspectives suggest that style of processing 

may be partially dependent on presentation format (Johnson & Mandler, 

1980). Also of considerable empirical importance is the finding that 

normally structured stories are recalled better than poorly structured 

ones, although stories deviating somewhat from stereotypes are best 

recalled (Kintsch, 1977; Rumelhart, 1977; Thorndyke, 1977). Finally, 

pictorial representations are recalled better than verbal representa

tions (Baggett, 1979; Nelson, Reed & Walling, 1976; Shepherd, 1967). 

Unfortunately, there has been little research to date comparing verbal 

and pictorial stories and delineating characteristic recall patterns 

of imaginally presented sequences. 

Research on Age Differences in Prose Retention 

It has been suggested that the use of prose in the study of 

memory may bypass many of the inherent motivational problems in 

cognitive work with the aged (Hullcka, 1966). This is due in large 

part to the considerations of a passage's greater relevance and 

resemblance to real-life reading situations. Although research on 

prose selections has generally received far less attention than 

other aspects of memory and learning, study of older adults' per

formance has been even more limited in scope. 
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Gordon and Clark (1974) were among the first researchers to 

compare prose recall and recognition performance of young and 

older adults. They asked 22 young (21-30) and 22 older (65-81) 

adults to read a short paragraph and then recall the passage immedia

tely and one week after initial exposure to the text. Subjects read 

aloud a brief selection describing community activity in a decision 

concerning a public institution in a city. They were then asked to 

orally recall the passage in as much detail as possible. A 32 item 

true-false recognition test was administered after recall was 

completed. 

The passage was then separated into 18 units of conceptual infor

mation. Each conceptual item mentioned in recall was scored 1 

with a maximum possible score of 18. One rater scored all protocols 

but an independent rater scored a random sample of these protocols 

with a reportedly similar outcome although no reliability coefficient 

for scoring was reported. 

Results indicated a strong Age X Trials effect. Older subjects 

performed somewhat poorer than younger subjects on immediate retention 

but age-related decrements were exacerbated with one week delayed 

retention. It should be noted, however, that older subjects increased 

their scores by lowering their false affirmative rate in the second 

testing session. Gordon and Clark noted that this was indicative of 

greater comprehension of the structure of the recall questions and 

suggested that older adults had less initial understanding of task 

demands. They concluded that older adults seemed to remember fewer 

ideas from prose In both recall and recognition tasks; the lowered 
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false affirmative rate, however, suggests that part of this effect 

might be due to cohort differences in approach to and understanding 

of the task. 

Taub and his associates have also used prose to study memory 

processes in the elderly adult. In a study designed to determine 

whether visual or auditory presentation method was most effective 

in learning, young (x = 27.5) and older (x = 67.7) subjects read a 

957 word prose selection on ecological balance (Taub, 1976). After 

reading these materials, subjects were given a 15 item comprehension 

test to measure retention. In one condition subjects read the selec

tion silently and in the second condition subjects read the material 

out loud in order to provide themselves with simultaneous auditory 

and visual information. Reading speed was self-paced. Taub found 

older subjects required more time to read the selection. Reading 

silently resulted in slightly better retention than reading out 

loud, although differences were not significant. Younger subjects 

made significantly more correct responses on the comprehension 

measure than elderly adults in both conditions. Because reading 

silently required less time and resulted in equivalent retention to 

reading aloud, visual mode of presentation was deemed more efficient. 

This outcome was particularly notable given that many studies of 

presentation mode which use older individuals find the auditory 

modality to be superior to visual presentation (Craik, 1977). 

In another study Taub and Kline (1978) provided 18 young 

(x = 27.6) and 18 older (x = 67.2) female subjects prose passages 



31 

in three counterbalanced methods of presentation. Subjects were 

given a single 65 or 66 word passage and asked to read it aloud, 

read it silently, or read it silently and review the material for a 

limited time. Each subject served in each condition and a different 

paragraph was used for study in each condition. Within each of these 

three conditions subjects read the passage on four different but 

consecutive trials for a total of twelve recalls of that material. In 

the review condition, young and older adults took more time than in 

the other conditions. The other two conditions did not differ from 

each other and age did not significantly effect amount of time spent 

reading. Reading time significantly diminished across trials and there 

was an Age X Trials interaction which was indicative of differential 

improvement as a function of chronological age. Age differences in 

recall for prose were not significant until the last two trials. 

Taub found that young and old subjects performed similarly in the 

initial trials of each condition, but young adults made greater im

provements than older adults in the final trials. The effect of the 

three conditions did not differ as a function of age. 

These studies indicate that presentation mode is probably not 

a particularly important factor in determining comprehension of 

older adults. Although there appears to be little difference in the 

effect of visual and auditory presentation, these studies were re

viewed as there are few investigations of prose using senior age groups. 

In 1979 Taub described an unpublished study which tested com

prehension of material across age groups. It was proposed that poorer 

comprehension might account for age related deficits in prose retention 
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This study tested 27 young (x = 27.3) and 27 older (x = 70) females 

on memory for prose and comprehnsion of material to determine whether 

deficits occurred in acquisition, storage, or retrieval. All subjects 

read six passages (with approximately 215 words each) in the same 

order; three of these selections were used to measure memory reten

tion and the remaining three were used to check comprehension. The 

memory and comprehension conditions were reversed for one-half of 

the subjects. In the memory condition, subjects read and reviewed 

passages and upon completion a short questionnaire was given. In the 

comprehension condition, questions were presented simultaneously 

with the paragraph. Subjects worked at their own pace. Immediately 

after completing the questions, stimulus materials were retrieved and 

subjects were asked to answer the same quesions without any aids which 

constituted the second memory factor. Age and vocabulary level were 

significant factors. Age differences decreased with increased voca

bulary ability. For the older subject better performance was associa

ted with better vocabulary. There were no age differences in perfor

mance for high vocabulary subjects although older subjects with low 

and medium level vocabulary ranges performed poorer than younger sub

jects with similar vocabulary skills. Taub concluded that when com

prehension Is similar there is no immediate deficit in retention with 

age. Scores on the second memory measure which indicated coding, 

storage, and retrieval processes showed large differences based on age. 

Elderly women were much more likely to change their answers than 

younger women. This finding was interpreted as shallower processing 

on the part of older subjects (Taub, 1979). 
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Feier and Gerstman (1980) tested sentence comprehension with 

60 subjects in four age groups with the task being to represent 

sentence meaning through manipulation of small animal and human 

figures. For example, subjects were asked to enact the sentence, 

"The giraffe that bumped the cow kicked the hippo." Each subject 

acted out 27 different sentences. The oldest group significantly 

differed from all other groups and nonparametric tests indicated 

stepwise decrements between performance of the two youngest groups 

from the 63-69 year old subjects and from the 74-80 year old subjects 

Feir and Gerstman concluded that sentence comprehension was stable 

until the sixties when adjustments are made for vocabulary and 

digit span performances. They also noted that older subjects were 

more cautious in performance on the task than younger subjects. 

Using abstract sentences Walsh, Baldwin, and Finkle (1980) 

tested for age differences in semantic memory. Twenty-eight young 

(x = 18.9) and 28 older (x = 70.8) adults were tested for integration 

of sentence content and retention of precise semantic information. 

Both groups integrated information similarly into holistic ideas but 

older persons showed less precision in their retention of semantic 

content. This suggests that age differences are probably not due to 

deficient encoding abilities but are instead related to storage and 

retrieval. 

Cohen (1979) also reported age differences in processing capabi

lities. She found that older subjects showed deficits in immediate 

oral recall of auditorially presented stories recounting everyday 
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occurrences (e.g., going to the park, mailing a letter, walking a 

dog). Two levels of difficulty were used with simple stories con

taining 60 words while complex stories had more detail and were a 

75 word length. Stories were presented at either 120 or 200 words 

per minute with each subject hearing stories in four conditions 

(simple slow, complex slow, simple fast, complex fast) which were 

counterbalanced. After story presentation, subjects were asked 

two questions, one which dealt with explicitly stated material and 

the other which required an inference. Elderly subjects were less 

likely to recall central ideas and recalled fewer logical relations 

among propositions. She found that older adults were less likely to 

make correct inferences after reading the 60 and 75 word selections 

and concluded that this inability to make appropriate inferences 

was not due to memory deficiencies because older subjects performed 

in similar fashion to younger subjects on questions that dealt with 

explicit information. Stories which contained exclusion clauses 

(not when, only if, unless) and negative premises tended to exacerbate 

age effects particularly with complex, faster presented stories. 

Cohen cited limited processing capability and excessive cognitive 

demand as the major problem for older subjects. 

In a second study Cohen presented short stories (x = 75 words) 

which seemed plausible or contained some anomaly which confused the 

story. Subjects were required to access common facts stored in 

memory and judge whether the story was correct or incorrect. By 

example, one story concerned a housewife, with no bread, making 

sandwiches. Another story concerned a girl, with a broken arm. 
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going swimming. Older subjects made more errors than younger subjects 

although detection of anomalies of factual information was fairly 

equivalent across age groups. The type of error committed provided 

interesting results. Older subjects made considerably more value 

judgments based on irrelevant moral issues. For instance, subjects 

judged the housewife making sandwiches as wrong because she should 

serve a hot lunch, not because she had no bread which she could use 

to make sandwiches. The case of the girl with the plastered arm was 

also judged as wrong not because one cannot swim with a broken arm 

but because she should have been careful not to break her arm in the 

first place. This effect increased if the older subject had limited 

educational experience. 

In a final study reported by Cohen, older and younger subjects 

were audi tori ally presented with a 300 word story which was analyzed 

into 48 propositions. Older subjects recalled significantly fewer 

propositions overall than younger subjects. These differences were 

apparent in remembering micropropositions as well as macropropositions 

The older sample also showed many errors of omission; however, recall 

transcripts also indicated considerably more errors of anaphoric 

reference, operationally defined as attributing action to incorrect 

actors and use of unclear references (pronouns used without any indi

cator of proper name). 

Cohen's studies point to age related deficits in making inferen

ces, attending to relevant issues, and general ability to recall 

central and detailed information in a prose passage. It concluded 
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that important information should be explicitly stated, central 

ideas should be emphasized, and that speech should be slow and 

concise. 

In a brief review of discourse processing issues. Hartley, 

Harker and Walsh (1980) credit Meyer and her co-workers with the 

most systematic study of prose recall in adults. Meyer and Rice 

(1979) tested for age differences in sensitivity to organization of 

prose. In 1975 Meyer developed a hierarchical system to analyze 

prose based loosely on a system proposed by Grimes (1975). Using 

this approach it was found that high level concepts, or central 

ideas, were better recalled than medium or low structural level 

concepts. Age X Level analysis approached significance (p^.05) 

as younger adults were more sensitive to hierarchical organization. 

Younger subjects recalled higher level information significantly 

better than low or medium structural material. They were also less 

able to answer detailed (low level) recall questions than middle-aged 

and elderly subjects. In contrast to Cohen (1979), Meyer found that 

all subjects were able to abstract the gist of passages although 

number of errors increased with age on major details. Interestingly, 

middle-aged subjects performed similarly to older subjects. Meyer 

and Rice (1979) suggested that differential cohort memory for hierarchi 

cal levels is probably due to educational differences. 

In a second study Meyer and Rice (1979) found middle-aged and 

older adults performed poorer than the young on first recall but more 

closely approximated the performance of the youngest adults in a 

second paragraph. Passage summary and listing of main ideas was 
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equivalent across age groups. These findings are also suggestive of 

lack of familiarity with procedures. Meyer stated that this study 

does not support deficits in prose recall with age, but is indicative 

of differences in educational training experienced by various cohort 

groups. 

Although research using prose with older adults is rather limited 

in scope, findings are consistent with other types of cognitive and 

memory assessments of the aged. Older subjects perform poorer than 

younger subjects on recognition and recall of passages (Cohen, 1979; 

Feier & Gerstman, 1980; Gordon & Clark, 1974; Walsh, Baldwin & Finkle, 

1980). These effects increase with delay (Gordon & Clark, 1974) but 

it is probable that cohort differences in understanding of the task 

contribute to this effect (Gordon & Clark, 1974; Meyer, 1979). Educa

tion and intelligence may offset decrements with age (Cohen, 1979; 

Taub, 1979). It also appears that age differences using prose stimuli 

may be considerably less than with other traditional learning and 

memory stimuli (Meyer, 1979). 

Considerable effort is being extended to determine important 

factors in the comprehension and retention of discourse. Although a 

good foundation for research has been laid, most of this work remains 

to be undertaken. Research has shown that passages must be equated 

for length as well as number and variety of propositions and arguments 

(Kintsch et al., 1975). Topic can be an important factor and it is 

difficult if not impossible to equate meaning. Mode of stimulus 

presentation may also be an important factor but the visual and 

auditory methods investigated by Taub and his associates are probably 
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not of considerable significance (Taub, 1976; Taub, 1979; Taub & 

Kline, 1978). Many other factors such as vocabulary choice, connota-

tive word meanings, and usual reading activity may also play an im

portant role in prose retention but have not been systematically 

delineated to date. 

Much of the interest and research on prose has developed within 

the last eight years. Kintsch (1980) noted that many factors including 

emotionality have not yet been considered. The impact of emotional 

concerns on memory and integration of prose is virtually unexplored 

even though memory would seem to be a highly relevant factor regard

ing successful adaptation to life stressors. Clarification of issues 

such as retention, integration, and impact of emotionally-laden dis

course could extend our understanding of brain functioning and age 

related change. In addition, nonlinguistic factors such as attitudes 

and expectations are hopelessly intertwined with meaning and individual 

perception of any prose passage. Groundwork must be laid for a 

systematic approach to delineating prose and its emotional impact. 

Considerations of Emotionality, Memory, and Agipg 

Greater understanding of the interrelationship between emotion 

and cognition would be helpful in providing a more integrated knowledge 

of information processing. An often neglected but critical factor in 

cognitive research Is the emotional element of presented material. 

Perhaps affectively-laden material has been omitted from study in 

order to minimize Idiosyncratic responses and to make material more 

objective; however, in doing this researchers have avoided a central 

aspect of human information processing. Affect is an important, all 
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encompassing variable in life which colors our perception and 

understanding of the things that surround us. It develops early in 

life and is instrumental in our attitudes and activities. 

Emotion and evaluative features influence cognitive processes, 

with a constant interplay between these factors. Empirical studies 

suggest that affect may be partially learned. Using a variety of 

methods and stimuli, social psychologists have established that 

preferences are in part acquired on the basis of exposure to stimuli 

(Kunst-Wilson & Zajonc, 1980; Moreland & Zajonc, 1977; 1979). That 

is, increased familiarity tends to heighten preference or positive 

feelings for an object or event. Since story structure is culture-

specific, the internalized story format develops through repeated 

exposure to stimuli and yields certain expectations which aid compre

hension. Thus, familiarity should increase affective involvement. 

Stories should provide a relevant machanism with which to study af

fective cognitive involvement. 

Contemporary scientific literature is showing a heighted interest 

in the need to provide ecologically valid tests of various abilities. 

A marked relationship exists between the nature of such tasks and the 

relevant competencies of the individual in real life situations. 

Verbal material presented in story formats represents relatively 

greater ecological validity than traditional learning paradigms not 

only with respect to the task familiarity but also regarding the 

ability of the results to address important ongoing aspects of behavior, 

Prose, and more specifically story and narrative discourse, allows 

more affective Involvement than word pairs or even isolated 
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sentences. Use of stories seems more relevant for research with 

non-students as memory for social types of information is more per

tinent to daily life events. As images are processed more deeply, 

a pictorial representation of stories may provide a greater projec

tive potential than text-based stories. Use of color in frames may 

further highlight affective potential as has been demonstrated in 

empirical studies of clinical projective instruments. In general, 

pictorial presentations of stimuli may elicit more affective 

responding than semantic representations (Baggett, 1979). 

It seems likely that use of emotionally laden or evaluative 

material may further increase affective involvement with the task. 

As affect is basic to most organisms' functioning, the analysis of 

story recall may yield important information that could increment 

our knowledge of the relationship between cognition and emotion. 

To look at material devoid of evaluative or affective qualities 

is to artificially restrict the nature of cognitive verbal processing. 

With much of the research basis in discourse using nonaffective prose 

selections it seems that including an affective component would yield 

a better appreciation of comprehension and memory capacities. 

There has been little research to date using pictures to 

represent stories. With the exception of a few scattered studies, 

work has primarily focused on memory and comprehension of verbally 

presented material. Although it is recognized that images are a 

suitable material for story presentation, not all existing data can 

be readily transfered to picture stories. Furthermore, Zajonc (1980) 

noted that ". . .all sorts of judgments are faster and more efficient 
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for pictures than for words, and that this may be so just because 

pictures are able to evoke an affective reaction more directly and 

faster than words" (p. 168). For instance, goals are typically 

presented at the beginning of a verbally presented passage to increase 

cohesion and comprehension of a passage (Thorndyke, 1977). With 

imaginal sequences, one must often infer the goal after scrutinizing 

different frames. In other words, goals are typically not immediately 

obvious or clearly stated with pictorial sequences, but must be in

ferred. Reactions are not stated and they, too, must be interpreted 

by the observer. The nature of images may provide greater opportunity 

for individual perception and interpretation. A general story model 

such as that proposed by Rumelhart (1975) seems most appropriate in 

the initial stages of information gathering. 

Although surface and deep structure have been investigated in 

text processing of stories, it is difficult to evaluate structural 

levels using pictorial story representations. Although pictures pro

vide a reasonable medium with which to evaluate memory for stories 

(Baggett, 1975; 1979; Invi & Miyamoto, 1981; Pezdek, 1977) at 

this time only conjectures can be made as to different structural 

levels of imaginal sequences. Perhaps surface structure refers to 

the details and temporal ordering of stories. Each subject neces

sarily interprets each frame of each sequence idiosyncratically. No 

doubt perceptions vary slightly for each individual even if the story 

is cohesive and well-formed. Although there are only a few studies 

which use pictorial story presentations and no studies which have 
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used this format with the aged, imaginal sequences should provide an 

interesting method of studying memory and emotionality. 

Statement of Problem 

Of all the studies reviewed thus far, none directly addresses 

the issue of emotionality. Although several authors have presented 

theoretical considerations and hypotheses, only a limited body of 

data supports the speculative reasoning that has been put forth to 

date. The central theme of Zajonc's (1980) position is that emo

tionality is basic to an organism's development. If one can accept 

Zajonc's persuasive discourse on the primacy and influence of emo

tional response, the consideration of affect within a cognitive con

text is necessary and overdue. Furthermore, because cognition changes 

with age, it is important to consider how the influence of affect 

might be represented at different points in the life span. Schultz 

(1982) suggested that emotional reactivity is sustained in intensity 

throughout life. If his hypothesis is supported, this would present 

an interesting departure from traditional cognitive declines with 

age. Physiological axioms would suggest that the early development 

of affect would make it more resistant to aging effects, with 

functional dropout being seen only near death. At any rate, an 

increased appreciation of affect and its influence on cognition 

would enhance contemporary conceptualizations of information proces

sing. 

The application of a discourse processing approach to the study 

of emotionality would provide a more ecologically valid procedure 
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within cognitive paradigms to assess the relationship between affect 

and memory for factual and affective information. In the present 

study, a pictorial presentation method was selected because it 

provides an interesting format for studying memory while allowing 

the opportunity for deep processing of material. This particular 

issue gains importance with aged individuals as lack of motivation 

is a frequently cited problem in gerontological research. In addi

tion, it seems likely that images evoke emotional reaction more 

directly and rapidly than verbal descriptions (Zajonc, 1980). 

The present study used story sequences to attempt to answer 

the following questions: 1) Will emotionally based stories be 

comprehended or recalled more completely than neutrally based sequences? 

2) Is the relationship between emotional and neutral information pro

cessing consistent across age? 3) Is there differential retention 

of visually presented stories across age using immediate and delayed 

recall? 4) Will different propositional types be recalled similarly 

across age groups? In effect, this study investigated the role of 

memory across the life span as it is affected by social and emotionally 

based cognitions. 

To accomplish this task, a cross-section of female subjects 

were tested from young, middle-aged, and senior age groups and asked 

to observe story sequences with the understanding that comprehension 

of stories might be assessed. Subjects were tested for immediate re

call and then delayed recall 72 hours later. 

Memory was the primary focus of this study. Memory was scrutini

zed using condition of Immediate and delayed (72 hours) recall. Free 
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recall and structured questions were used to ascertain understanding 

and remembrance of story content in both the immediate and delayed 

condition. 

Data relevant to the first three questions were provided by 

analyzing memory and comprehension of emotional and nonaffective 

story sequences. Recall protocols were quantified by assessing 

total number and type of propositions remembered and scores on 

structured questions which were based on number of correct responses. 

Subjective analysis of recall protocols pinovided information regard

ing the final question. 

The following additional factors served as attribute variables: 

a demographic and health form, the Philadelphia Geriatric Center 

Morale Scale, the Ammons Quick Test, the Facilitation-Inhibition 

Scale, and the Wechsler Memory Scale. Information obtained from the 

demographic and health form and the Quick Test were primarily uti

lized to ascertain that age samples were roughly equivalent. The 

Philadelphia Geriatric Center Morale Scale functioned as a screening 

device since depressed individuals tend to perform poorer and a rela

tively larger number of the aged are clinically depressed. Ullman's 

Facilitation Inhibition Scale was also used to measure affective 

style. Finally, the Wechsler Memory Scale was administered to assess 

more traditional memory skills. This instrument provides a well-esta

blished measure of short term verbal memory (Prigatano, 1978); however, 

there is little information on normal older adult performance. In 

fact, Wechsler's primary intent in the development of his scale was 
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to detect memory deficits in the organically impaired. Nonetheless, 

this measure combines a variety of subtests which are typically used 

to assess memorial functioning. 

Memory measures were initially submitted to a 3 (Age) X 2 (Recall) 

X 2 (Story Content) analysis of variance. Expected outcomes were as 

follows: 

1. Based on a breadth of cognitive research, a main effect for 

age with regard to memory was expected. 

2. A main effect for recall was also expected as delayed recall 

traditionally results in poorer retention. Choice of stimuli necessi

tated a 72 hour delay (Baggett, 1975). 

3. A main effect for content would be expected if emotional con

tent of stories is more easily recalled, as inferred from Zajonc's 

(1980) theorizing. 

4. An Age X Content interaction would be interesting in that it 

would indicate that type of content was a significant variable in re

tention which varies with age. An Age X Content X Recall interaction 

would suggest that Content becomes especially important under conditions 

of delayed recall. 

5. It was predicted that Wechsler Memory Scale scores would be 

positively related to performance on the memory measures of the imaginal 

story sequences. 



CHAPTER II 

METHOD 

The purpose of this study was to examine memory for emotional and 

neutral pictorially presented stories. In order to look at age dif

ferences, three age groupings were used to test the hypotheses. 

Subjects 

The sample was restricted to females in order to minimize potential 

uncontrolled variance due to physical and psychological factors (e.g., 

health, role expectations). Sixteen female college students between 

the ages of 18 and 22 (x = 19.06, 1.181 s.d.), enrolled in introductory 

psychology courses at Texas Tech University participated to partially 

satisfy course requirements. Sixteen middle-aged women, between the 

ages of 35 and 45 (x = 39.375, 3.36 s.d.), and sixteen older women be

tween the ages of 65 and 75 (x = 71.125, 3.38 s.d.), active in the com

munity volunteered for participation in this study. 

The young group reported 13.5 years of education, the middle-aged 

group reported 15.06 years, and the older group reported 13.63 total 

years of formal education. All testing was done in the Department of 

Psychology facilities at Texas Tech University or at the subject's home 

in the case of many of the older and middle-aged subjects. 

Instruments 

Several different test instruments were used to assess cognitive 

functioning. Depression is an important concern as it tends to lower 

performance on many tasks as well as producing a general decline in 

overall cognitive function. Therefore, it is important to have a 
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measure of this variable and exclude individuals from the sample who 

appear to be depressed. As depression is a common problem among the 

aged which may present in a variety of forms, the Philadelphia Geri

atric Center Morale Scale (PGC) (Lawton, 1975) was administered 

beforehand to screen out depressed individuals. The PGC was chosen 

because it is short, uses simple language, and was devised for work 

with the aged although it is also relevant to other age groups. 

In order to control for potential cohort differences in verbal 

intelligence, subjects were given Form III of the Ammons Quick Test 

(QT) (Ammons & Ammons, 1962). This nonspeeded instrument was chosen 

as it does not require peripheral motor speed and short term memory 

which unduly penalize the older subject. In addition, it has the ad

vantage of easy administration and interpretation. Research suggests 

it is an appropriate assessment tool for work with the aged (Levine, 

1971), particularly the third form (Peteroy & Pirello, 1981) which 

was used in this study. 

A personality measure was also deemed important as there is a 

good deal of individual variability in reaction to emotional issues. 

The Facilitation Inhibition Scale (FI) was chosen as it provides a 

measure of an individual's ability to sensitize or repress incoming 

Information (Ullman, 1962). This self-report inventory describes 

primary, interactive style used to cope with environmental influences. 

It is also short, interesting, and appropriate for various aged 

individuals. 

The Wechsler Memory Scale (WMS) was also administered to subjects 

This Instrument is a commonly used, standardized measurement tool. 
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It is relatively short in that it requires approximately 15 minutes to 

test an individual and yields a memory quotient as well as age cor

rection factors. This test uses conventional memory devices (e.g., 

digit span, paired associate list) and provides a normative standard 

with which to compare memory for stories. 

A story format was selected as an appropriate and relevant 

vehicle to examine memory and emotional reactivity. Stories are 

commonly used in everyday experiences to relay information and repre

sent a relevant medium to a wide cross-section of individuals regard

less of age and cohort group. Because imaginal retention is generally 

superior to retention of prose representation, story sequences were 

depicted with pictures. Ten simple stories that appeared to represent 

relatively neutral and emotional themes were devised and illustrated. 

Stories were equated in terms of the number of frames, and number of 

events with a single protagonist. 

A crucial factor in any study concerned with emotionality lies in 

the ability of stimuli to produce affective reaction. Therefore, it 

is essential that material have emotional impact. To establish the 

emotional impact of stories, college-aged subjects were asked to read 

and rate these ten stories on the basis of their emotional involvement 

with the protagonist and goals described in each sequence. Subjects 

rated stories on a seven point Likert-type scale. Five stories which 

described emotionally neutral experiences (e.g., preparing a pie for 

a bake sale, going to the library, etc.) were included for rating 

along with five stories which described emotional events (e.g., being 
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late to work, being stranded on a lonely road). Raters were asked to 

observe frames of a given story and then evaluate them in terms of 

emotional impact and typicalness of the story script. 

After this short task was completed, raters were asked to 

briefly recall the story just presented. This was deemed necessary 

to ascertain that the story was comprehensible and well formed. 

Johnson and Mandler (1980) suggested that this is an appropriate 

method with which to validate story structure. The two stories which 

were rated as most neutral and the two stories which were rated as 

most emotional with equivalent typicalness ratings and similar se

quence cohesion were used in this study. 

Because pictorial representation potentially promotes deeper~pro-

cessing (Baggett, 1975), evidenced through longer retention invervals, 

colorful imaginal sequences which related a story were used. Each of 

the simple stories consisted of eight pictorial frames with each set 

comprising a coherent neutral or emotional story as determined in the 

previously mentioned study. Each frame within a story was represented 

by a non-abstract, line drawing and contained no verbally presented in

formation. The artist's renditions of each frame were photographed 

and developed on 3" X 5" Kodak paper. In each set one major protago

nist appeared whose gender was intentionally ambigious; the character's 

activities followed a natural sequence. The pictures in the story 

frames represented the setting, the beginning, the development, and 

ending of an episode and were equivalent in terms of number of events. 

Each story was assembled In a cardbook flipbook with the eight 

colored frames mounted on sequential pages. 



50 

Stories were evaluated in terms of emotional impact and typical

ness on a seven point Likert-type scale similar to the one used in 

the pilot study (see Appendix R). Structured recall questions were 

created for each story to check comprehension and memory for pur

pose and detail depicted in each story sequence (see Appendix Q). 

Number of propositions written in free recall protocols were 

counted by two independent raters. Propositions inconsistent with 

story theme or detail were not included and propositions which were 

repeated with no new information were counted only once. Type of 

propositions recalled was classified by raters. The classification 

system was devised to account for the greater complexity available 

in pictures and choice of language selection. For instance, story 

propositions were classified in terms of gist, explicitly depicted 

information, immediate inference, transitional statements, attribu

tions, and elaborative distortion. 

Gist referred to central themes of story sequences and major 

ideas expressed within frames. Propositions were classified as gist 

if they relayed events which were integral to the overall theme and 

events expressed in the story. On the other hand characteristics 

illustrated In the stories or details depicted in the sequence were 

referred to as explicit detail. Most propositions written in free 

recall fit into these two major categories. 

Of the remaining proposition types, immediate inference referred 

to general statements regarding context or purpose of the story (e.g.. 

Identifying the story as spring cleaning). These propositions 
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involved an interpretation of events which were similar to gist except 

they involved an inference concerning intent or actions of the pro

tagonist. Transitions referred to filling in information that was 

implied by the story but not explicitly stated. For instance, in 

one frame the driver pulls the car to the side of the road. In the 

next frame, the protagonist is looking under the hood. An example 

of a transition would be "raising the hood." Attributions were used 

to refer to characteristics or feelings given to the protagonist 

(e.g., the child was excited). Elaborative distortions referred to 

confusions about the story or elaborations about activities not de-

picted or directly implied by the sequence. Some of these propositions 

were consistent with the stories whereas others were not suggested in 

any fashion. These statements were not included in the total number 

of propositions recalled although they were classified in the protocol 

analyses. 

Procedure 

Subjects were tested individually in two 45 minute sessions with 

the second meeting scheduled 72 hours after the first. Each subject 

was tested for imnediate and delayed recall on different stories. 

Order of story presentation and recall was counterbalanced with one 

emotional and one neutral story always included in the recall 

questioning. 

At the beginning of the first session, demographic and health 

information was collected and the subject responded to the PGC. Each 

subject was Informed that she would be asked to carefully observe 

five story sequences which she would rate In terms of its personal 
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impact as well as the typicalness of the events depicted in the 

story immediately after viewing the pictures. Subjects were told 

that questions would sometimes follow to assess comprehension of 

the story and that the first sequence was a practice story which 

would give them a better understanding of the task demands. Subjects 

were then handed the flipbook containing the practice story. Each 

subject was told to view the picture sequence carefully and at her 

own rate of speed which the experimenter recorded. Subjects then 

rated the story and the follow-up test of structured questions was 

given. 

When the subject completed the practice procedure, the first 

of four preselected stories was presented. After completing a se

quence, the subject was asked to rate the story. In the immediate re

call condition, subjects were asked to give a written recall of any 

information they remembered from the story immediately after rating 

the story. After written recall was completed subjects were then 

asked to answer a short questionnaire on this first story. This same 

procedure was followed to check recall and comprehension of the other 

no-delay story. 

At the beginning of the second session, 72 hours after the first, 

subjects were shown a standard cueing frame to prompt recall of the 

two remaining untested story sequences. The same procedure (as in the 

first session) was followed with the remaining untested stories. In 

delayed recall, subjects were asked to give a written recall of any 

information they remembered from the story. After recall was 
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completed, subjects answered a short questionnaire concerning that 

story. This procedure was repeated with the remaining story. After 

completion of the experimental task, subjects were administered the 

QT, the FI, and the WMS. Upon completion of these tests, subjects 

were debriefed as to the purpose of the study. 



CHAPTER III 

RESULTS 

The primary data were analyzed as a 3 (Age) X 2 (Recall) X 2 

(Content) analysis of variance with Age as a between subjects factor, 

and Content and Recall as within subjects factors. It should be noted 

that the two major dependent variables, total propositions and struc

tured recall, were significantly correlated with each other (r = .699, 

P4.001). Discriminant analysis indicated that emotional stories 

were correctly classified 91.67 percent of the time and neutral 

stories were correctly classified in 93.75 percent of cases. 

Structured Recall 

Using structured recall as a dependent variable, a 3 (Age) X 2 

(Recall) X 2 (Content) analysis of variance yielded significant main 

effects for Age, Recall, and Content and a significant two-way inter

action was found between Recall and Content. These results can be 

seen in Figure 1. Cell means and standard deviations are presented 

in Table 1 and the source table is presented in Appendix C. Post 

hoc comparisons were made within each age group and across groups 

using similar story content (e.g., emotional or neutral). The 

Newman Keul's test indicated that all age groups significantly dif

fered from each other with the young group recalling more than the 

middle group who, in turn, recalled more than the senior group. The 

more conservative Scheffe's test indicated that the young group dif

fered from the oldest cohort group. The ordinal interaction between 

Recall and Content, shown in Figure 2, suggested that emotionally 
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based stories were recalled better than neutral stories under condi

tions of immediate and delayed recall. Newman Keul's comparisons 

indicated that all unconfounded comparisons significantly differed 

from each other whereas Scheffe's test indicated all meaningful 

comparisons differed except emotional and neutral story recall in 

the immediate condition. The main effect of time of recall indicates 

information recalled in the immediate condition was more completely 

retained than in the 72 hour delay condition. There was also a main 

effect for story content where more information was retained from 

emotional imaginal sequences. Strength of association was estimated 

with omega squared. Appendix K presents these values. 

Free Recall 

Free recall (total propositions) was then used as the dependent 

measure and a 3 X 2 X 2 analysis of variance indicated significant 

main effects for all independent measures and a significant two-way 

interaction between Age X Content. These outcomes are illustrated in 

Figures 1 and 3. Newman Keul's comparisons showed that each age 

group was significantly different from the other cohort groups, where

as Scheffe's test indicated that the young differed from the old. 

Cell means and standard deviations are presented in Table 1; this 

source table is presented In Appendix D. 

Using total propositions, greater free recall occurred under 

Immediate than delayed conditions. The Age X Content interaction 

and subsequent Newman Keul's test indicated that emotional material 

was recalled better at all ages than neutral material, with the 
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youngest subjects recalling more than the middle-aged subjects who, 

in turn, recalled more than the senior group. Scheffe's post hoc 

comparisons found all means significantly differed except the neu

tral story recall for the young versus the middle-aged group. 

Despite the presence of interactions, there was a strong main 

effect for Age with older subjects performing somewhat poorer than 

the middle group who performed somewhat poorer than the youngest 

group. Although the Newman Keul's test found differences between 

all groups, the conservative Scheffe found differences between only 

the young and the old groups. There was also a main effect for 

Content with emotional stories eliciting more propositions in recall 

than affectively neutral stories. The time of recall and story 

content comparison also approached significance and both Newman Keul's 

and Scheffe's tests indicated that all unconfounded comparisons sig

nificantly differed from each other. Omega squared coefficients 

are presented in Appendix K. 

Total propositions were further analyzed by separating free 

recall into six categories: elaborative distortion, gist, explicit 

detail, immediate inference, attributions, and transitions. Two 

raters independently systematized each subject's protocol for each 

story. Interrater reliability on propositional counts was .96. Raters 

agreed on specific classifications on 88 percent of all trials and 

any scoring discrepancies were discussed until there was agreement on 

classification. Each of these propositional categories was then used 

as the dependent variable In a 3 X 2 X 2 ANOVA. 
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Using gist or major ideas in the story, there was a main effect 

for age with older individuals performing poorer than the middle-aged 

who performed poorer than the young. Newman Keul's post hoc compari

sons indicated each group significantly differed from the others 

although Scheffe's test indicated that the young group differed from 

the older cohorts and that the middle and older groups did not differ 

from each other. There was also a main effect for time of Recall with 

a greater number of recorded propositions recalled in the immediate 

condition. In addition, there was a main effect for Content with 

emotional sequences yielding more gist propositions. Cell means and 

standard deviations are listed in Table 2 and the source table is pre

sented in Appendix E. 

Using explicit detail recorded in written recall (characteristics 

depicted in picture sequences), there was a main effect for Age with 

Newman Keul's test indicating that all groups differed from one 

another (see Appendix F). The young reported significantly more details 

than the middle-age group who recorded significantly more than the old. 

When Scheffe's comparisons were used, only the young and the old dif

fered significantly. There was also a main effect for Recall with 

more information recorded in the immediate condition as compared to 

the delayed condition. In addition, type of story resulted in dif

ferent outcomes with emotional stories eliciting more detail. 

The remaining propositional categories had few or no responses 

per individual subject. With immediate inference (behavioral inter

pretation added to story), there was a main effect for Age with New

man Keul's test indicating all groups differed. The middle group 
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gave more immediate inferences than the young group who gave more 

responses than the older group. There was also a main effect for 

Recall with more immediate inferences given in the immediate condi

tion as opposed to delayed recall (see Table 2). A story content 

main effect also indicated that emotional stories elicited more 

immediate inferences than nonemotional sequences (see Appendix G). 

Using transitional statements (verbal bridge between frames of 

story), there was a two-way interaction between Age and Content with 

the young giving more responses for emotional sequences than the old 

but giving fewer transitions for neutral stories than the old. The 

middle group responded lowest for both types of content. Means and 

standard deviations of cells are listed in Table 2 and the source 

table is presented in Appendix I. Newman Keul's liberal comparisons 

indicated differences between all means but the more powerful Scheffe's 

test showed differences only for the young group's transitional re

sponses on emotional and neutral story sequences. In addition, there 

was a main effect for Age with the young giving more responses than 

the old who gave more of this type of proposition than the middle 

group. Newman Keul's test showed that all groups differed from each 

other but Scheffe's comparisons indicated that the young only differed 

from the middle-aged sample in their use of transitions. There was 

also a main effect for Content with emotional stories eliciting more 

transitional statements than nonemotional sequences. 

There were no significant effects using attributional propositions 

as the dependent measure although there were trends (.05Zp^.lO) 

which suggested that older subjects gave more attributions than the 
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middle group who gave more attributions than the younger cohort as 

indicated by Newman Keul's post hoc comparisons. Immediate recall 

elicited more attributional statements than delayed recall. Cell 

means and standard deviations are listed in Table 2 and the source 

table is listed in Appendix H. 

The final category, elaborative distortions, included embellish

ments as well as fairly marked distortions of the story. An Age X 

Recall interaction occurred such that the number of elaborations 

increased under the delay condition for the young and the old, but 

decreased for the middle group. Newman Keul's test indicated all 

means differed whereas Scheffe's comparisons showed that in the delay 

condition the senior group differed from the young. Means and 

standard deviations of cells are presented in Table 2 and the source 

table is listed in Appendix J. 

Wechsler Memory Scale (WMS) 

A one way ANOVA between groups, using WMS scores as a variable 

indicated there was a significant difference between groups (F = 

15.246, p^.OOl) and Duncan's multiple range test revealed that the 

older group performed significantly poorer than the other groups. 

When age corrections were added, the relationship shifted (F = 9.524, 

p4.001) with the older two groups performing significantly better 

than the younger group as indicated by Duncan's test. This relation

ship was maintained when these age corrected scores were translated 

Into a memory quotient (F = 8.67, p^.OOl). Source tables for these 

analyses are listed In Appendix N. Correlations between the WMS and 

memory measures Indicated a statistically significant relationship 
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between these factors for total structure and raw score on the WMS 

(r = .455, p^.OOl). When structured recall scores of individual 

stories were compared to raw WMS scores and age corrected WMS scores, 

recall was related to raw WMS scores but this relationship was ob-

scurred by age corrected WMS scores. Appendix E presents these re

sults. Raw WMS scores correlated .237 (p^.05) with total propositions 

written in free recall. Memory quotient, as determined by the WMS, 

correlated -.299 (p^.05) with total propositions recalled. When 

propositions recalled were separated into those that were written in 

the immediate and delayed recall conditions, memory conditions corre

lated -.301 (p^.05) with propositions recalled in the delay condition 

and -.230 (p^.lO) with propositions written immediately after presenta

tion. 

Subscale scores were then submitted to ANOVA by group (see Appendix 

L). Logical memory, visual reproduction, and association learning 

showed age effects with Scheffe's test indicating the old differed from 

the middle-aged and the young. The digit span subtest also showed age 

differences but here the middle group performed better than the young 

and the old according to Scheffe's post hoc comparisons. The general 

information subtests showed no differences between age groups. Cor

relational subscale analyses indicated that logical memory, visual 

reproduction, and association learning were all significantly related 

to memory for specific items. Using propositional recall, correlational 

analyses indicated that visual reproduction was significantly related 

to free recall. Correlational matrices are presented in Appendix B. 
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Quick Test (QT) 

In terms of performance on the QT, raw scores were superior for 

the middle group who had a mean of 43.312 (3.2 s.d.), followed by the 

older group with a mean of 42.312 (3.05 s.d.), and then the young 

group with a mean of 39.937 (3.15 s.d.). ANOVA yielded F = 4.897 

(pZ.Ol) with Duncan's comparisons indicating differences between 

the middle-aged and younger group. When raw scores were translated 

into IQ scores, with no age corrections, middle-aged subjects had a 

mean quotient of 107, older subjects scored 102.8 and the young group 

had a mean score of 96.1 on this verbal measure. ANOVA yielded 

F = 5.86 (p^.005). Duncan's test indicated the young group signifi

cantly differed from the older two groups. Correlational analyses 

indicated QT performance was not related to memory measures (see 

Appendix B). 

Philadelphia Geriatric Center Morale Scale (PGC) 

In terms of morale, there was no significant difference between 

groups (F = 1.199, p^^.OS). Correlational analyses indicated no 

significant relationships between performance on the PGC and other 

measures (see Appendix B). 

Facilitation Inhibition Scale (FI) 

Personal style of reactivity, as determined by the FI scale, did 

not differ between groups (F = .84, p^.05). Appendix A presents 

means and standard deviations for these sample characteristics. 

Numerous statistical tests were used to determine the relationship be

tween this personality measure and other outcomes (see Appendix M) but 

no significant relationships were found. 
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Story Study Time 

Older subjects took significantly more time to study picture 

sequences for each story than younger and middle-aged subjects. 

Means and standard deviations are presented in Appendix P. When total 

time spent in studying stories was compared to total structured recall, 

there was little relationships between performance and time for the 

middle group (r = .1453, p4.05) or the senior group (r = .1269, p^.05) 

For the young group total structured recall correlated .68 with time 

spent in studying stories (p 4 .005). When free recall was compared to 

study time, performance and time were not related for the young 

(r = .1454, P4.05) or middle-aged (r = .1788, pZ.05). For the oldest 

group, however, time and performance were positively correlated 

(r = .4750, P4.05). 

Story Equivalency Data 

Subjects rated characteristics of individual stories immediately 

after presentation. Appendix S presents the statements used to rate 

the sequences and one way ANOVAs by story using subject evaluations 

are listed in Appendix T. In accord with story rankings of emotional 

impact, subjects rated story sequences as having differential impact. 

Scheffe's post hoc comparisons indicated the two emotional stories 

significantly differed from the two neutral sequences. 

The second statement required rating the frequency with which 

the story event was perceived as actually occurring to the subject. 

For this statement, one of the neutral sequences (spring cleaning), 

was rated as occurring more frequently than the other three stories 

which did not differ from each other. 
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The third statement dealt with the typicalness of the event's oc

currence within this culture. Subjects indicated that all events 

happened at a similar rate within the context of this society. 

The fourth rating dealt with the issue of identification with the 

protagonist in the sequence. Analysis indicated that subjects identi

fied themselves with story characters equivalently across stories. 

Gender identification of the main character was similar across stories 

and across age groups. Fifty-three percent of the time subjects identi

fied the protagonist as male, the character was identified as female 

28 percent of the time and in the remaining 19 percent the person was 

not identified in terms of gender. The protagonist was identified as 

female to a somewhat greater extent in the spring cleaning story. 

The final statement addressed the issue of whether or not the sub

ject had personal experience in a similar circumstance. ANOVA indicated 

significant differences between stories and Scheffe's comparisons showed 

that one of the neutral stories (spring cleaning) significantly differed 

from the remaining stories in terms of personal experience with that 

event. 
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TABLE 1 

CELL MEANS AND STANDARD DEVIATIONS 

FOR MEMORY MEASURES 

Group Recall Content Structured Recall 

Older Immed Emotional 

Older Immed Neutral 

Older Delay Emotional 

Older Delay Neutral 

Middle Immed Emotional 

Middle Immed Neutral 

Middle Delay Emotional 

Middle Delay Neutral 

Young Immed Emotional 

Young Immed Neutral 

Young Delay Emotional 

Young Delay Neutral 

X s.d. 

11.563 2.394 

11.063 

13.000 

9.625 

8.938 

14.065 

13.938 

12.375 

9.875 

4.057 

9.250 2.380 

7.188 3.146 

1.932 

12.500 2.530 

2.802 

3.087 

1.289 

1.482 

2.730 

3.243 

Free Recall 

10.563 

8.125 

9.188 

5.625 

12.125 

8.188 

12.500 

s.d. 

4.427 

3.263 

3.371 

3.879 

12.625 4.073 

4.559 

10.313 3.591 

3.311 

15.438 3.949 

5.354 

12.688 3.281 

8.625 2.730 
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TABLE 2 

DESCRIPTIVE DATA FOR FREE RECALL PROPOSITIONS 

Group Recall Content 

Older Immed Emotional 

Older Immed Neutral 

Older Delay Emotional 

Older Delay Neutral 

Middle Immed Emotional 

Middle Immed Neutral 

Middle Delay Emotional 

Middle Delay Neutral 

Young Immed Emotional 

Young Immed Neutral 

Young Delay Emotional 

Young Delay Neutral 

Older Immed Emotional 

Older Immed Neutral 

Older Delay Emotional 

Older Delay Neutral 

Middle Immed Emotional 

Middle Immed Neutral 

Middle Delay Emotional 

Gist Explicit Detail 

4.938 

3.813 

4.125 

3.375 

5.438 

s.d. 

2.081 

2.040 

1.928 

2.094 

7.375 

7.375 

7.250 

5.188 

1.413 10.688 

s.d. 

3.423 

3.423 

3.109 

3.371 

4.615 

4.438 2.097 10.375 5.524 

4.000 

4.250 

6.188 

6.563 

5.625 

5.125 

2.098 

1.770 

1.471 

1.209 

1.784 

1.708 

Attributions 

1.5000 1.592 

938 

750 

.625 

.750 

1.000 

.563 

.998 

1.126 

.957 

.683 

1.265 

.814 

8.125 

6.563 

13.063 

11.188 

10.625 

3.052 

2.828 

3.605 

5.395 

2.895 

7.750 2.266 

Transitions 

625 

375 

938 

188 

375 

125 

625 

.719 

806 

.538 

.403 

.500 

342 

.719 

Middle Delay Neutral .750 1.238 188 .403 
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TABLE 2 

CONTINUED 

G'̂ O'JP Recall Content Attributions Transitions 

Young Immed Emotional 

Young Immed Neutral 

Young Delay Emotional 

Young Delay Neutral 

.563 

.500 

.375 

.563 

s.d. 

.814 

.633 

.806 

.629 

1.063 

.313 

1.373 

.188 

s.d. 

.929 

.479 

1.250 

.403 
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CHAPTER IV 

DISCUSSION 

The findings of this study suggest that affect plays an important 

role in certain memory processes. Information from emotional stories 

was consistently retained more completely than material from neutral 

sequences. This finding was stable across the three age groups tested, 

suggesting that the affective component of content is a salient factor 

in retention. 

These findings are consistent with Schultz's (1982) theory that 

emotional intensity is maintained across the life span. The differen

tial and superior recall of emotional sequences as compared to neutral 

sequences supports Zajonc's (1980) notions that affectively charged 

material has strong impact on cognitive functioning. This study pro

vides empirical support for this position within the context of 

memory processes. 

Structured Recall 

With structured recall as the dependent measure, there were 

significant main effects for all independent variables. Young subjects 

performed significantly better than middle-aged subjects, who in turn 

performed superior to older subjects. Performance on structured 

questions was better when testing immediately followed stimulus pre

sentation as opposed to the 72-hour delay interval. Furthermore, 

material from stories with emotional themes was retained more com

pletely than information from neutral sequences. The importance of 

70 
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the affective component of information to memory was illustrated by 

the story content by time of recall interaction. Content became a 

more important factor under conditions of delayed recall as emotional 

material was retained far more completely over time than neutral in

formation. It should be noted that the selection of structured re

call questions was arbitrary and reflected idiosyncratic biases of 

the experimenter. Although questions were formatted requiring a 

similar proportion of gist, detail, and sequencing information, 

generalizability of this measure is somewhat limited. 

Free Recall 

With free recall as the measure, an interaction was found be

tween Age and Content. Inspection of the data indicated that the 

degree of emotional versus neutral advantage was very similar within 

the young and senior groups but there was a smaller emotional-neutral 

advantage in the middle-aged group. Thus, the interaction noted be

tween Age X Content was most likely due to the middle-age outcome 

and not to an increase in emotional-neutral advantage with age. The 

middle-age effect may be due to less clear-cut classifications of 

emotional and neutral stories. This group tended to show greatest 

variance in impact of story ratings. 

The Content X Recall interaction approached significance 

(.05^p^.lO), suggesting that content becomes increasingly salient 

over time. Emotional information was better retained than neutral 

information, particularly in the delayed condition. Older subjects 

often show greater memory declines in delayed recall conditions than 

younger subjects (Gordon & Clark, 1974); thus, the absence of an 
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interaction between Age and Recall was surprising. Such findings 

might be attributed to the type of material recalled, since the stories 

provided not only an event to be remembered but also a story context 

with definite temporal-sequential relationships between events. In 

addition there was considerable redundancy in cues for structuring 

story events which were presented in a logical sequence. Although 

there was no Age X Time of Recall interaction, nor any differences 

between young and old in degree of importance of emotional content to 

memory, age did affect recall performance. The differences in recall 

were fairly small, but they consistently showed the young recalling 

more than the middle-aged, who in turn gave more correct responses 

than the senior aged group. In addition, subjects reported more In

formation in the imnediate than the delayed condition. Nevertheless, 

there was good retention of these stories even over the 72-hour delay 

interval. 

The kind of pictorial story format used in the present study sug

gests greater potential ecological validity than traditional psychometric 

memory measures such as the WMS. Story content in the present study 

involved human interactions in sequence, in a specific environmental 

context. Scales such as the WMS require recreation of geometric fi

gures, recitation of passages, and repetition of number sequences. 

These are tasks where the testing situation itself often serves as the 

major context and provider of temporal-sequence. The pictorial presenta

tions seemed to be less anxiety invoking than many cognitive tasks. 

In many cases subjects seemed less aware of their mistakes during the 

pictorial task although several subjects became notably upset over 
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errors they believed they had made on the WMS. This latter circum

stance does not typically yield optimal performance. In general, 

the story sequences elicited a great deal of interest and attention 

without the unnecessary experience of failure. 

Perhaps of greatest interest to the understanding of cognitive 

processes is the classification of propositional types. This parti

cular technique allowed a qualitative analyses of inferential writ

ten recall in addition to the more dichotomous macro- and microstruc

ture distinctions. 

Gist and Detail Propositions 

The two major types of propositions, gist and detail, showed age 

differences in retention. Younger subjects recalled more gist and 

detail than middle-aged subjects, who in turn recalled more than 

older subjects. More of these propositions were recorded in the im

mediate than the delayed conditions and amount of recall varied with 

type of story content. These findings are consistent with memory and 

discourse literature on the aged (Cohen, 1979) and theoretical per

spectives proposed by Zajonc (1980) and Schultz (1982). The older 

group was less efficient on this memory task but they did retain emo

tional sequences better than neutral stories. In addition, the rela

tionship of recall between emotional and neutral stories was fairly 

consistent between the young and the old. 

Other Inferential Propositions 

Conclusions regarding the remaining classifications were based on 

small numbers of responses and interpretations must be made cautiously 

Immediate inferences (general statements regarding context or purpose) 
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varied with Age, Recall, and Content. Middle-aged subjects gave more 

of this type of response; the young and the old did not significantly 

differ. Immediate inferences were written more frequently in the 

immediate condition and for emotional sequences. Help in explaining 

the immediate versus delayed outcome comes from Mandler (1981) who 

also noted declines in general-purposeful organization with recall 

measures over time. As indicated by other measures, it can be inferred 

that emotional stories were better organized and hence better retained. 

It seems probable that immediate inferences reflect different cohort 

styles of expressino information or less concern for relaying specific 

information about the events illustrated in the stories. The superior 

performance of the middle-aged group may reflect less motivation to 

remember more specific details of the stories and therefore may have re

sulted in more general statements which required less effort. Given this 

outcome, the immediate inference may not clearly differentiate between 

age and motivational effects. 

With respect to attributions, there was a tendency (.05Zp^.lO) 

for older subjects to make more such responses especially during condi

tions of immediate recall. This suggests that individuals are more 

likely to report opinions or feelings as they get older and when asked 

to describe a recent occurrence. This finding could be indicative of 

less recall of actual events but this outcome would be more likely in 

delayed recall. It is interesting that attributions did not increase 

with longer intervals, as one might expect from Zajonc's position 

that feelings and impressions are better retained that other cognitions. 
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Of course, it may simply be a reflection of the task in that it is 

difficult to have a great deal of reaction to pictures presented in 

a flipbook. A more powerful medium, such as videotaoe, could possibly 

yield more attributional recall. 

The variable of transitions, statements during free recall which 

bridged frames, might be particularly interesting to pursue in future 

studies. In the present study, the number of transitional statements 

varied as a function of story content and age. The transitional vari

able has not previously received any attention in the aging litera

ture. The young gave more transitional responses for stories with 

emotional themes than did the old, but the old gave more transitional 

responses to neutral sequences than did the young. The middle group 

responded with fewer transitional statements regardless of story con

tent. In the literature dealing with cognitive development in infancy 

the lack of logical transitions and the over reliance on visual per-

ceotions is salient in the development of conservation (Piaget & In-

helder, 1969). Bower's challenge to the Piagetian 'out of sight, 

out of mind' concept with regard to object permanence has shown that 

the transition to out of sight or the manner in which an object appears 

and disappears, is of paramount importance (Bower, 1979). 

Within the present paradigm a transitional statement represents 

a preference for filling in an implied action, or filling in a context 

by inference. This is a task requiring that one go beyond a concrete 

presentation of stimuli In order to organize the memory for an event. 

It has been suggested that wery young children do not view television 

programs as a continuous story, but may see segments as separate 
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vignettes, each with its own beginning, end, and general message. 

This is not to suggest that a lack of a transitional statement in

dicates that story frames are being viewed as separate entities. 

In any study deal inn with information retention the ability to 

coherently organize that information within an appropriate temporal 

framework is essential. Since memory shows decline with age, including 

memory of the kind tested in the present study, transitional statements 

could provide a clue to memory organization for storage or retrieval. 

There was no particular emphasis given to the production or study of 

transitions in the present research other than to obtain an estimate 

of its potential usefulness as a variable. From that perspective it 

would appear to be a variable worthy of investigation. 

Story distortions or elaborations are distinguished from transi

tional statements in that they were essentially inaccurate while 

transitions were accurate in their fit with the story. However, ela

borations increased with age, particularly in the immediate condition, 

and were not affected by story content. A greater emphasis on this 

variable in future studies might also concentrate on rating degree as 

well as incidence of distortion. 

In general, propositional classification could prove to be a use

ful analytical tool for understanding cognitive processes in memory. 

Even though this analysis requires a subjective approach to written 

material, it is reliable in addressing significant qualitative aspects 

of free recall. Although the memory variables considered in this 

study are by no means exhaustive, they appear to be among the most 
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salient dimensions tapped by these particular stories. It should be 

noted that these categories may represent cohort differences in writing 

style and/or different motivational approaches to the task. To gain 

a better understanding of the import of these categories, stories 

could be systematically developed along these categorical dimensions 

to allow more complete understanding of their effects. 

Correlational Measures 

In general variables such as WMS scores, PGC scores, FI measures, 

and IQ assessment provided little insight into memory performance on 

the pictorial sequences. The WMS, a traditional memory testing device, 

shared a small, but statistically significant relationship with the 

test measures obtained from the story sequences. This outcome under

scores the multidimensional nature of memory and indicates that one 

should be cautious in alluding to memory processes in general when 

data are paradigm specific. It is of particular importance in aging 

research to note oaradigm requirements (e.g., paced versus non-paced, 

integrative versus elaborative processing). The WMS has time restric

tions and tends to emphasize rote memory processes. 

The verbal intelligence measure was not significantly related to 

memory performance. The young scored lowest on this measure with the 

middle-aged and senior groups scoring equivalently. There were no age 

differences in PGC scores although the young scored as slightly more 

depressed than the adult groups on this measure. PGC scores were not 

related to memory performance; however, there was little range with 

this measure as most subjects reported high morale. All age groups 

performed similarly on the FI scale and performance on memory measures 
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was not significantly related to personal reactivity. The limited 

range in scores on the FI may have contributed to the absence of rela

tionship between these factors. At any rate personal style did not 

differentially affect memory for emotional and neutral story sequences. 

Story Study Time 

Older subjects scrutinized story sequences for considerably longer 

time periods than college-aged and middle-aged groups. Performance on 

the structured recall questions was not related to time spent looking 

over stories for the older groups but was an important factor for the 

younger group. That is, college-aged subjects who spent more time ob

serving sequences performed better than those who did not spend as much 

time studying the stories (r = .68). Only the senior group showed a 

reliable relationship between study time and performance on the free 

recall task (r = .47). It seems probable that the lack of consistency 

across groups on the study time and memory performance measures may 

be related to different aoproaches to the task. The young grouo who 

studied stories longer may have benefitted from the objective approach 

offered in the structured recall measure which is more consistent with 

their current experiences. On the other hand, the senior group with 

longer study times performed better with the more subjective free re

call measure. Generally it seerudd that the relationship between study 

time and performance was obscured by short study times (less than 20 

seconds) where subjects did not carefully attend to sequences and 

long study times (over 2 minutes) where subjects had difficulty under

standing the illustrated events. 
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At this time the interpretation of these data is not straight

forward. These data do lead to speculation for future research. In 

the present study no attempt was made to discriminate acquisition ef

fects from longer term organizational effects in relationship to 

structured or free recall. Time of study might be an important variable 

to control in the study of acquisition effects. 

Story Equivalency Data 

Typicalness or frequency of an event may also effect memory accord

ing to Graesser et al. (1982). In terms of familiarity of stories, sub

jects indicated that all events described in the sequences occurred 

with similar frequency in our society; however, in terms of personal 

experience one of the neutral stories (spring cleaning) was rated as 

being more familiar. A familiarity rating could be related to actual 

activity (mattress cleaning) or could be related to a more generic 

theme such as cleaning. At any rate this discrepancy could affect 

equivalency of stories if one of the neutral sequences was more familiar 

to subjects. In the present study familiarity appeared to be reasonably 

controlled. Although there was an attempt to equate sequences on 

various dimensions, stories may have differed on other factors in 

addition to the described factors. 

Summary and Conclusions 

The general finding that greater emotional involvement may lead 

to greater recall could prove to be particularly useful to those with 

memory problems--a common problem with advancing age. It has been 

suggested that emotional information is processed differently than 
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other cognitions (Zajonc, 1980). On the other hand, certain investi

gators have suggested that affective information requires less effort

ful processing (Hasher & Zacks, 1979). Neither of these proposals 

gives clear insight into the mechanics of emotional-affective involve

ment in the memory processes. If there are two separate memory sys

tems, affective stories may tap into different memory representations 

of information. Certainly there are many potential components and 

features of affective content. A more parsimonious explanation may 

involve greater attention and interest on the part of the subjects in 

the task. The use of the propositional type testing situation allows 

for a better understanding of the structure of the schema and its 

affective components. 

Using imaginal sequences has some advantages over text grammars, 

particularly in the simplicity of presentation compared to the com

plexity of story grammars and sentence structures. In the present 

study, for example, the Quick Test measure was not correlated with 

memory measures. While verbal skil̂ ls are certainly involved, they 

would not seem to be as important as they would be in analyses of 

story grammars. A new analysis format was g.'̂ n̂erated from propositional 

literature to deal with the more ambiguous characteristics of pictorial 

story presentation. 

To summarize, this research suggests that emotionality is an 

important, but frequently overlooked, factor in the study of memory 

function. The results of this study help substantiate Zajonc's (1980) 

position that affective considerations play an integral role in 

cognitive processes. Affective content led to greater story memory 
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across the age groups tested in this study. This finding is consistent 

with the theoretical perspective offered by Schultz (1982), who sug

gested that emotional intensity remains consistent throughout the life 

span. Furthermore, affectively-laden content was recalled more con

sistently and completely across time than neutral information, which 

had much greater relative recall decline in all age groups. This sug

gests that emotionality is an important factor in both the encoding 

of information and in longer term aspects of processing. Affectively-

charged information is more completely recalled across time at dif

ferent points in the life span, indicating that this information con

tinues to be processed in a particularly effective and stable manner. 

It would seem that further analysis of affective variables is requisite 

to the development of a more complete understanding of aging and 

memory processes. 
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APPENDIX A 

SAMPLE CHARACTERISTICS: MEANS 

AND STANDARD DEVIATIONS 

Measures 

PGC 

FI 

Raw QT 

IQ QT 

Young 

X s.d. 

4.188 2.949 

28.750 6.137 

39.937 3.151 

96.062 8.583 

Education 13.500 

Activity 8.875 

.966 

.342 

Age Groups 

Middle 

X s.d. 

2.813 2.639 

31.312 7.282 

43.312 3.198 

107.000 9.960 

15.063 1.569 

Old 

X s.d. 

3.187 2.136 

31.187 5.307 

42.312 3.049 

102.813 8.758 

13.625 1.668 

8.625 719 7.938 .998 
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PGC 

FI 

Raw QT 

IQ QT 

Education 

Activity 

Raw WMS 

Age-Corrected 
WMS 

WMS MQ 

Logical Memory 

Digits Total 

Visual Repro
duction 

Association 
Learning 

Other subtests 

APPENDIX B 

PEARSON PRODUCT MOMENT 

CORRELATION 

Structured 

R Value P 

.083 

-.119 

.089 

.075 

.019 

.413 

.455 

-.163 

-.167 

.378 

-.182 

.457 

.441 

.203 

COEFFICIENTS 

Recall 

Value 

.288 

.210 

.275 

.306 

.449 

.002 

.001 

.134 

.128 

.004 

.108 

.001 

.001 

.083 

Free 

R Value 

.024 

-.203 

-.046 

-.047 

-.038 

.288 

.237 

-.320 

-.300 

.129 

.218 

.339 

.216 

.186 

Recall 

P Valu 

.436 

.083 

.378 

.377 

.399 

.023 

.052 

.013 

.019 

.190 

.068 

.009 

.071 

.102 
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APPENDIX C 

Source 

AGE X RECALL X CONTENT ANOVA 

USING STRUCTURED RECALL 

ANOVA SS df Mean Square F 

Between Subjects 

Age 

Subjects W/Age 

Within Subjects 

Recall 

Age X Recall 

Recall X Subjects 
W/Age 

Content 

Age X Content 

Content X Subjects 
W/Age 

Recall X Content 

Age X Recall X 
Content 

251.2604 

564.2188 

475.0208 

2.8854 

272.0938 

54.1875 

5.2813 

253.5313 

22.6875 

9.7800 

2 

45 

1 

2 

45 

1 

2 

45 

1 

2 

125.6302 

12.5382 

475.0208 

1.4427 

6.0465 

54.1875 

2.6407 

5.6340 

22.6875 

4.8900 

Recall X Content X 
Subjects W/Age 216.5313 

Total 2127.4792 

45 

191 

4.812 

11.14 

10.02 

78.56 

.24 

9.62 

.47 

4.71 

1.02 

001 

001 

789 

003 

629 

035. 

370 
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APPENDIX D 

AGE X RECALL X CONTENT ANOVA 

USING FREE RECALL 

Source 

Between Subjects 

ANOVA SS df Mean Square F; 

Age 

Subjects W/Age 

Within Subjects 

505.5000 

1564.0000 45 

252.7500 

34.7556 

7.27 .001 

Recall 

Age X Recall 

Recall X Subjects 
W/Age 

Content 

Age X Content 

Content X Subjects 
W/Age 

Recall X Content 

Age X Recall X 
Content 

374.0833 

17.7917 

661.6250 

325.5208 

42.0417 

250.9375 

20.0208 

.6667 

1 

2 

45 

1 

2 

45 

1 

2 

374.0833 25.44 

Recall X Content X 
Subjects W/Age 

Total 

311.8125 45 

4074.0000 191 

8.8950 

14.7028 

21.0209 

5.5764 

20.0208 

.3334 

6.9292 

21.3300 

.61 

325.5208 58.37 

3.77 

2.89 

.05 

.001 

.550 

.001 

.031 

.096 

.953 
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APPENDIX E 

ANOVA SUMMARY 

Source 

Between Subjects 

Age 

Subjects W/Age 

Within Subjects 

Recall 

Age X Recall 

Recall X Subjects 
W/Age 

Content 

Age X Content 

Content X Subjects 
W/Age 

Recall X Content 

Age X Recall X 
Content 

Recall X Content X 
Subjects W/Age 

rotal 

ANOVA SS 

113.2917 

215.6875 

31.6875 

1.125 

203.1875 

10.0833 

6.2917 

72.6250 

.7500 

9.1250 

112.1250 

775.9792 

TABLE 

df 

2 

45 

1 

2 

45 

1 

2 

45 

1 

2 

45 

191 

FOR GIST 

Mean Square 

56.6459 

4.7931 

31.6825 

.5625 

4.5153 

10.0833 

3.1459 

1.6139 

.7500 

4.5625 

2.4917 

4.0627 

£ 

11.82 

— 

7.02 

.12 

6.25 

1.95 

. 

.30 

1.83 

— 

_ 

P̂  

.001 

— 

.011 

.8832 

.0161 

.154 

.5860 

.172 

. 

92 



APPENDIX F 

ANOVA SUMMARY TABLE FOR EXPLICIT DETAIL 

Source ANOVA SS df Mean Square 

Between Subjects 

Age 

Subjects W/Age 

Within Subjects 

Recall 

Age X Recall 

Recall X Subjects 
W/Age 

Content 

Age X Content 

478.5313 

1338.2969 

282.7552 

39.2604 

595.7344 

100.6302 

20.698 

2 

45 

1 

2 

45 

1 

2 

239.2657 

29.7399 

282.7552 

19.6302 

13.2385 

100.6302 

10.3490 

8.05 .001 

1.36 .001 

1.48 .238 

19.91 .001 

2.05 .141 

Content X Subjects 
W/Age 227.4219 45 5.0538 

Recall X Content 24.7969 1 24.7969 2.96 .092 

Age X Recall X 
Content 2.4688 2 1.2344 .15 .863 

Recall X Content X 
Subjects W/Age 376.4844 45 8.3633 

Total 3487.0781 191 18.2570 
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APPENDIX G 

ANOVA SUMMARY TABLE FOR IMMEDIATE INFERENCES 

Source ANOVA SS df Mean Square £ f. 

Between Subjects 

Age 472.3229 2 1.1615 3.83 .029 

Subjects W/Age 13.6563 45 .3035 

Within Subjects 

Recall 3.0000 1 3.0000 5.53 .023 

Age X Recall .0938 2 .0469 .09 .917 

Recall X Subjects 

W/Age 24.406 45 .5424 

Content 16.3333 1 16.3333 37.75 .001 

Age X Content 2.6979 2 1.3490 3.12 .054 
Content X Subjects 

W/Age 19.4688 45 .4326 

Recall X Content 1.0208 1 1.0208 2.44 .125 

Age X Recall X 
Content 1.6354 2 .8177 1.95 .1537 

Recall X Content X 
Subjects W/Age 18.8438 45 .4188 

Total 103.4792 191 .5418 
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APPENDIX H 

ANOVA SUMMARY TABLE FOR ATTRIBUTIONS 

Source ANOVA SS df; Mean Square F̂  P. 

Between Subjects 

Age 6.6354 2 3.3177 2.58 .087 

Subjects W/Age 57.8438 45 1.2854 

Within Subjects 

Recall 3.5208 1 3.5208 3.43 .071 

Age X Recall 1.8229 2 .9115 .89 .418 

Recall X Subjects 

W/Age 46.1563 45 

Content .0208 1 .0208 .02 .877 

Age X Content 2.6979 2 1.3490 1.57 .220 
Content X Subjects 

W/Age 38.7813 45 .8618 

Recall X Content .5208 1 .5208 .64 .427 

Age X Recall X 
Content .5104 2 .2552 .31 .7314 

Recall X Content X 
Subjects W/Age 36.4688 45 .8104 

Total 194.9792 191 1.0208 
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APPENDIX I 

ANOVA SUMMARY TABLE FOR TRANSITIONS 

Source ANOVA SS df Mean Square F P_ 

Between Subjects 

^9^ 4.8854 2 2.4427 4.54 .016 

Subjects W/Age 24.2344 45 .5385 

Within Subjects 

Recall .4219 i ^4219 ^QQ 375 

Age X Recall .0938 2 .0469 .09 .915 

Recall X Subjects 
W/Age 23.7344 45 .5274 

Content 16.9219 1 16.9219 41.62 .001 

Age X Content 3.0313 2 1.5157 3.73 .032 

Content X Subjects 
W/Age 18.2969 45 .4066 

Recall X Content 1.5052 1 1.5052 2.76 .104 

Age X Recall X 
Content .1979 2 .0990 .18 .835 

Recall X Content X 
Subjects W/Age 24.5469 45 .5455 

Total 117.8698 191 .6171 
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Source 

Between Subjects 

Age 

APPENDIX J 

ANOVA SUMMARY TABLE FOR 

ELABORATIVE DISTORTIONS 

ANOVA SS df Mean Square 

2.3854 2 1.1927 

Recall X Content X 
Subjects W/Age 

Total 

29.3438 

145.9792 

45 

191 

.6521 

.7643 

1.22 31 

Subjects W/Age 

Within Subjects 

Recall 

Age X Recall 

Recall X Subjects 
W/Age 

Content 

Content X Age 

Content X Subjects 
W/Age 

Recall X Content 

Age X Recall X 
Content 

44.0938 

.0210 

4.5104 

29.9688 

.0830 

2.5729 

32.8438 

.0830 

.0729 

45 

1 

2 

45 

1 

2 

45 

1 

2 

.9799 

.0210 

2.2552 

.6660 

.0830 

1.2865 

.7299 

.0830 

.0365 

-

.03 

3.39 

-

.11 

1.76 

-

.13 

.06 

-

.86 

.04 

-

.74 

.18 

-

.72 

.95 
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APPENDIX K 

STRENGTH OF ASSOCIATION 

OMEGA SQUARED VALUES* 

< 

Age 

Recall 

Age X Recall 

Content 

Age X Content 

Structured 
Recall 

.11 

.22 

-

.02 

-

Recall X Content .00 

Age X Recall X 
Content 

Age 

Recall 

Age X Recall 

Content 

Age X Content 

-

Immediate 
Inference 

.02 

.02 

-

.15 

.01 

Recall X Content 

Age X Recall X 
Content 

Age 

-

Raw WMS 

.39 

Free 
Recall 

.11 

.09 

-

.08 

.00 

.00 

-

Attributions 

.02 

.01 

-

-

-

-

-

Aqe-C WMS 

.28 

Gist 

.13 

.03 

-

.01 

-

-

-

Transitions 

.03 

-

-

.14 

.01 

-

-

Mg_ 

.24 

Explicit 
Detail 

.12 

.08 

-

.03 

-

.00 

-

Elaborative 
Distortions 

-

-

.00 

-

-

-

-

^Values reported for effects where p .10. 
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APPENDIX L 

ONE WAY ANOVAS USING WMS SUBSCALES 

AS A FUNCTION OF AGE 

Subscale 

Logical 
Memory 

Digi ts 
Total 

Visual 
Repro
duction 

Associa
tive 
Learning 

Other 
Subtests 

Source 

Between Gp 
Within Gp 
Total 

Between Gp 
Within Gp 
Total 

Between Gp 
Within Gp 
Total 

Between Gp 
Within Gp 
Total 

Between Gp 
Within Gp 
Total 

SS. df 

3101.089 2 
22546.836 45 
25647.922 47 

2516.695 2 
12931.235 45 
15447.930 47 

20066.691 2 
39331.211 45 
59397.902 47 

11429.209 2 
26562.473 45 
37991.680 47 

4.264 2 
93.750 45 
98.014 47 

MS_ 

1550.544 
501.041 

1258.348 
287.361 

10033.344 
873.360 

5714.602 
590.277 

2.132 
2.083 

3.095 

P̂  

055 

4.379 .018 

11.479 .001 

9.681 .001 

1.023 .368 
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APPENDIX M 

ONE WAY ANOVAS BY AGE 

WITH TWO LEVELS OF FI 

Using Structured 

Source 

Between Groups 
Within Groups 
Total 

Using Free Recall 

Between Groups 
Within Groups 
Total 

Recall 

Si 

6.997 
3233.859 
3240.856 

130.252 
7802.576 
7932.828 

df 

1 
45 
46 

1 
45 
46 

MS_ 

6.997 
71.864 

130.252 
173.391 

F_ 

.097 

.751 

P_ 

.757 

.391 
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APPENDIX N 

ONE WAY ANOVAS BY AGE 

USING OVERALL WMS 

Using Raw WMS Scores 

Source SS 

Between Groups 1088.292 
Within Groups 1606.182 
Total 2694.474 

Using Raw Age-Corrected WMS 

Between Groups 698.375 
Within Groups 1649.933 
Total 2348.307 

Using Memory Quotient Scores 

Between Groups 2275.875 
Within Groups 5905.933 
Total 8181.805 

df 

2 
45 
47 

Scores 

2 
45 
47 

1 

2 
45 
47 

MS_ 

544.146 
35.693 

349.187 
36.665 

1137.938 
131.243 

15.245 

9.524 

,001 

001 

8.670 .001 
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APPENDIX 0 

ONE WAY ANOVAS BY AGE USING 

QUICK TEST SCORES 

Using QT Raw Scores 

Source 

Between Groups 
Within Groups 
Total 

Using QT IQ Scores 

Between Groups 
Within Groups 
Total 

SS. 

96.1871 
441.8123 
537.9993 

974.5666 
3743.3716 
4717.9375 

df 

2 
45 
47 

2 
45 
47 

MS_ 

48.0936 
9.8180 

487.2832 
83.1860 

4.898 .011 

5.858 .005 
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APPENDIX P 

STORY STUDY TIME: MEANS 

AND STANDARD DEVIATIONS 

^i^nil Age Groups 

Young Middle Old 

^ s,d. X s.d. X s.d. 

Story 1 67.687 22.969 61.312 24.470 108.875 35.836 

Story 2 73.500 27.754 65.125 25.406 110.313 56.109 

Story 3 60.125 15.840 66.875 32.557 94.375 34.875 

Story 4 53.750 18.968 53.562 20.285 86,375 37.527 

Practice 58.250 20.754 53.000 19.633 127.563 60.765 
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APPENDIX Q 

SUBJECT STORY RANKINGS: MEANS 

AND STANDARD DEVIATIONS 

Stories Age Groups 

Young Middle Old 

X s.d. X s.d. X s.d. 

Story 1 1.375 .500 1.906 1.036 1.969 .645 

Story 2 3.500 .633 3.530 .806 3.656 .473 

Story 3 1.688 .602 1.938 .772 1.219 .547 

Story 4 2.438 1.230 2.625 1.041 3.156 .507 

*Lower numbers represent greater affective response to stories 
Stories were rank ordered in terms of emotional impact. 
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APPENDIX R 

STRUCTURED RECALL QUESTIONS 

Practice 1. What was the phone conversation about? 
2. What ingredients went into the pie? 
3. What was used to cover the pie? 
4. Were there any wall decorations in the kitchen? What? 
5. How was the pie delivered to the event? 
6. What happened after the pie was placed on the table? 
7. Had anything else been sold? Why? 
8. What organization sponsored the event? 
9. How do you think the main character felt? 

Story 1 1. What was the child doing in the kitchen? Why? 
2. What time of day did the story begin? 
3. What did the child put on the tray? Anything else? 
4. What did the child do after preparing the tray? 
5. Did the child have any toys in his/her room? What? 
6. What kind of moon was out on Christmas eve? 
7. After the child went downstairs, what was the first clue 

that Santa had already arrived? 
8. What did Santa bring? Anything else? 
9. How do you think the main character felt? 

Story 2 1. What was happening at the beginning of the story? 
2. What time of day was it? 
3. What do you think prompted the character to go to the 

library? 
4. What did he/she do before leaving home? 
5. What did the character do when he/she saw the child? 
6. Did anything else happen during the walk? What was that? 
7. Where was the librarian's desk located? 
8. When the character was reading at the library, was any

thing on the table? What was that? 
9. How do you think the main character felt? 

Story 3 1. Where did this story occur? 
2. What time of day was It when the car trouble began? 
3. How did the driver know there were problems with the car? 
4. What did the driver do when he/she saw smoke? 
5. What was in the passenger seat? 
6. What tool did the character use to try to fix the car? 
7. What did the character do after working on the car? 
8. What direction did the other car come from? 
9. How do you think the main character felt? 

Story 4 1. What time of the year was is? Why did it seem like 

2. What did the character carry into the bedroom? Anything 
else? ^ 
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APPENDIX R 

CONTINUED 

Story 4 3. What did the character do when he/she first entered 
the bedroom? 

4. What did the character vacuum first in the story? 
5. What did the person do next? 
6. How did the character vacuum the underside of the bed? 
7. What did the character do when the vacuuming was finished 

and the mattress was replaced? 
8. How did the story end? 
9. How do you think the main character felt? 



APPENDIX S 

SUBJECT RATING QUESTIONS 

FOR STORY EQUIVALENCY 

7 1. Rate the emotional impact of this story. 

5 
4 
3 
2 
1 

2. The activities described in this story happen frequently to me, 

1 2 3 4 5 6 7 
Strongly Moderately Moderately Strongly 
Disagree Disagree Disagree Undecided Agree Agree Agree 

3. This story describes events that are unusual in our culture. 

1 2 3 4 5 6 7 
Strongly Moderately Moderately Strongly 
Disagree Disagree Disagree Undecided Agree Agree Agree 

4. I could identify with the main character of this story. 

1 2 3 4 5 6 7 
Strongly Moderately Moderately Strongly 
Disagree Disagree Disagree Undecided Agree Agree Agree 

5. I have found myself in similar circumstances. 

1 2 3 4 5 6 7 
Strongly Moderately Moderately Strongly 
Disagree Disagree Disagree Undecided Agree Agree Agree 
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APPENDIX T 

ONE WAY ANOVAS OF RATING STATEMENTS 

Using Statement 1 

Source SŜ  df MS £ £ 

Between Stories 176.042 3 58.68 24.48 .001 
Within Stories 450.625 188 2.39 
Total 626.667 191 

Usinp Statement 2 

Between Stories 86.349 3 28.78 9.57 .001 
Within Stories 565.479 188 3.01 
Total 651.828 191 

Using Statement 3 

Between Stories 6.792 3 2.26 1.19 .314 
Within Stories 356.875 188 1.89 
Total 363.667 191 

Using Statement 4 

Between Stories 13.229 3 4.41 2.13 .100 
Within Stories 389.750 188 2.07 
Total 402.979 191 

Using Statement 5 

Between Stories 29.932 3 9.98 3.49 ,017 
Within Stories 537.396 188 2.86 
Total 567.328 191 


