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SUMMARY: Art Graesser has investigated computational and psychological models of comprehension.  Theme is one of the many important levels of analysis in models that specify how literary text and expository text is comprehended and produced.  Graesser’s research has shown that the theme of a text has a substantial impact on the reader when the reader’s cognitive representation of a text is tested hours, days, and weeks after comprehension.  Graesser is currently editor of the journal Discourse Processes.   
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Our approach to the study of theme is distinctly psychological and computational.  Our ultimate goal is to investigate psychological theories that explain how humans comprehend text.  Quite clearly, theme is a very important level of analysis in these theories.  If a reader fails to mentally construct a theme that satisfies various constraints in the explicit text, then the reader has somehow failed to build a cognitive representation that is globally coherent.  Simply put, the reader has lost sight of the forest for the trees.  There obviously are other levels of analysis that are important to comprehension, but the construction of an appropriate theme is a good litmus test of successful comprehension (Graesser, Golding, & Long, 1991; Graesser, Singer, & Trabasso, 1994; Williams, 1993).  

Theme questions are quite common in the psychometric tests of comprehension that are taken by millions of students in the United States each year.  The most popular test is the Scholastic Aptitude Test (SAT) developed by Educational Testing Service.  The student first reads a text and then selects which of 5 test options is the best theme for the text.  One of the options is regarded is the best theme among the set of alternatives.  Interestingly, students are rarely explicitly taught how to extract themes from texts in the school system, but they are frequently evaluated on their ability to perform this complex cognitive skill.  

Our methodological approach has both an empirical face and a computational face.  As scientists, we test our claims about comprehension by collecting data from humans and observing whether the data fits the theoretical predictions.  Some data are collected during the process of readers’ comprehending the text, as in the case of self-paced reading times for sentences, gaze durations on words during eye tracking, or think aloud protocols while reading sentences in a text.   Other data are collected after text comprehension is completed, as in the collection of recall protocols, summaries, verification of the truth/falsity of test statements, and ratings.  Unlike most social scientists, however, we do not stop at the point of collecting, analyzing, and explaining such data.   We are also committed to building computer models that simulate the comprehension mechanisms.  The ability to build a computer model that simulates a cognition mechanism is a powerful demonstration of one’s understanding of the mechanism.  At this point in the science, we are quite a long distance from building a computer model that plucks out the theme while comprehending literature.  However, the analytical methods in computer science have proven to be quite useful for dissecting theme representations.      

This is an appropriate point in the chapter to raise the obvious question:  What do we mean by theme?  We have absolutely no interest in inventing the perfect definition of theme that would satisfy scholars in literature, literary criticism, anthropology, narratology, folklore, traditional linguistics, computational linguistics, discourse psychology, and dozens of other fields that have a large stake in understanding theme.  Attempts at general definitions of theme in literature have produced a multitude of hedges, apologies, controversy, and debate rather than a consensus (Bremond, Landy, & Pavel, 1995; Trommier, 1995).  The fields of discourse psychology and artificial intelligence have settled for more narrow definitions of theme that serve their purposes.  We will confine our attention to narrative and literary texts in this chapter, as opposed to texts in the expository and persuasion genre, even though themes in these latter genre have been investigated in discourse psychology (Kintsch, 1998; Lorch & Lorch, 1996) and computational linguistics (Biber, 1988; McKeown, 1985).  

The theme of a narrative text (or literary text) is its main point, message, or moral.  For example, consider the following parable by the famous author Ambrose Bierce (1899), entitled “How Leisure Came”.  

A Man to Whom Time was Money, and who was bolting his breakfast in order to catch a train, had leaned his newspaper against the sugar bowl and was reading as he ate.  In his haste and abstraction he stuck a pickle-fork into his right eye, and on removing the fork, the eye came with it.  In buying spectacles the needless outlay for the right lens soon reduced him to poverty, and the Man to Whom Time was Money had to sustain life by fishing from the end of the wharf.

Some reasonable themes for this story would be “Haste makes waste”, “Money is the root of all evil”, and “There can be serious costs to an intense career.”   The following adages and cliché’s would not work very well:  “A stitch in time saves nine”, “Good overcomes evil,” and “Hard work will bring happiness.”  

The first three of the above themes fit the constraints of the text much better than the latter three.  Therefore, it is a mistake to conclude that “anything goes”, or all themes are created equal in accounting for the text.  We also believe that there is no need to proclaim that only one theme fits the text.  Instead, there is a family of themes that fit a text to varying degrees.  An appropriate theme (i.e., one that is a good fit, apt) might fluctuate among discourse contexts, in service of the particular communication goals that are relevant when a particular speaker tells the parable to a particular audience.  An evaluation of the aptness of the theme is determined by the constraints that are manifested in the text, the pragmatic discourse context, and perhaps the knowledge of the reader.  We suspect, for example, that a class discussion of the theme would be quite different when the instructor is in a fifth grade class versus a college course.   Therefore, the psychological process of constructing a theme during comprehension is a constraint satisfaction mechanism that evaluates how well any given theme (T) resonates with the cumulative constraints of the explicit text (E), the discourse context (C), and the reader’s knowledge base (K).  

One way of expressing the theme of a narrative is a declarative statement.  A thematic statement is often expressed as an adage that conveys a virtue, value, conflict, or solution to a problem.  The truth of the narrative lies in the theme, whereas the setting and plot are normally fictional.  An interesting theme addresses deep-seated conflicts, anxieties, challenges, and problems in a culture because such content is worthy of communication.  A single word is rarely an adequate theme for a narrative because a generic concept is not sufficiently complex, novel, or illuminating to be “comment worthy.”   The theme of our example parable by Ambrose Bierce could not be “eye” or “money”.  Similarly, the theme cannot be a simple statement that is a trivially true fact in a culture.  It would not be particularly illuminating or do justice to the parable by saying that this is a story about an eye, or about money, or about a man fishing, even though these constituents are explicitly mentioned at prominent points in the text or on multiple occasions.  “Eye” is unworthy of an interesting discussion and is a single word rather than a statement.  “Money” is an interesting topic in most societies, but it is only a single word; there is not enough wisdom and conceptual juice to serve as a point of communication.  “Men fish” is indeed a statement, but a rather uninteresting statement.      

Themes are intentionally constructed by writers and by comprehenders in a system of communication.  The writer intentionally writes the text to convey the theme (consciously or unconsciously) to a target audience (or a family of audiences).  Most readers intentionally attempt to recover the writer’s intended meaning.   The claim that themes are intentionally composed by authors and recovered by readers is perfectly compatible with contemporary psychological theories of comprehension (Clark, 1996; Gerrig, 1993; Gibbs, in press; Graesser, Millis, & Zwaan, 1997).  The Intentionalist Fallacy may be a sin in the arena of literary criticism, but it is not a worry of the discourse psychologist.  Discourse psychologists can postulate the existence of goals, attitudes, and beliefs in the minds of writers and readers, and then perform empirical tests on the existence of such knowledge states.  

Now that we have described our approach to defining and investigating theme, it is time to turn to more specific issues.  The remainder of this chapter has two sections.  The next section describes some computational models that dissect the themes of simple narrative texts (Dyer, 1983; Kass, 1992; Lehnert, 1981, 1982; Lehnert, Dyer, Johnson, Yang, & Harley, 1983; Schank, 1986; Schank, Collins, Davis, Johnson, Lytinen, & Reiser, 1982; Wilensky, 1983).  These models were vigorously pursued in the field of artificial intelligence during the 1980’s, but were unfortunately abandoned when researchers in that field turned to other questions and projects.  The final section covers psychological research on theme comprehension.  Some of this research directly tested the computational models, following the interdisciplinary spirit of cognitive science.   There are many holes in the available psychological research on theme processing, so we will raise a number of questions for future research.      

Computational Models of Theme in Narrative

The early computational models of theme in narrative generated very uninteresting stories.  During the era of story grammars, computer models generated stories that followed the abstract components and rules of story schemas (van Dijk, 1972; Mandler, 1984; Meehan, 1977; Rumelhart, 1977).  For example, researchers specified the constituents and rewrite rules for simple stories in the oral tradition.  These stories involved (a) a single main protagonist who encounters a problem solving situation, (b) a main goal that the protagonist attempts to achieve, (c) a plot that captures the steps of the protagonist attempting to achieve the goal, and (d) an outcome that does or does not achieve the main goal.  Four example, rewrite rules in a typical story grammar are presented below:

(1) Fable ( Story + Moral

(2) Story ( Setting + Episode* 
(3) Setting ( Character*  + Time + Location 

(4) Episode ( Initiating Event + Internal Response + Attempt + Consequence +

Reaction

* signifies the option to have multiple constituents in the designated class

Unfortunately, these schema constituents and rewrite rules were too abstract to capture the interesting content of stories.  The above rewrite rules could be mechanically applied to the Ambrose Bierce parable and a legal “parse” could be produced, but this would not expose what is interesting about the parable.  The story grammars also failed in other respects: (a) to discriminate what makes one story different from other stories, (b) to delineate how the moral could be derived from the episodic plot, and (c) to impose conceptual constraints that would reject a set of unrelated sentences that should not be regarded as a story.  The story schema approach was pitched at a very abstract level that did not end up being incisive for studies of theme.  

During the era of scripts, there was a serious attempt to capture the world knowledge that is needed for comprehension (Schank & Abelson, 1977, 1996).  A script is a generic knowledge structure that corresponds to frequently enacted activities.  For example, a RESTAURANT script embodies typical knowledge about eating at a restaurant.  There are character roles (customer, cook, waitress), props (tables, dishes), entry conditions (customer is hungry), results (customer is full), scenes (entering, eating, paying), and actions attached to scenes (customer orders food, customer eats food).  Scripts are activated during comprehension through pattern recognition processes.  Once activated, the content of the generic script guides the reader’s attention, interpretation, and inferencing in a top-down fashion.  Information in the text that deviates from the generic script requires extra processing; the reader attempts to explain such anomalies,  contradictions, and irrelevancies by noting modifications of the existing script and by integrating companion scripts.  These deviations take extra processing time but are memorable because they have salient tags that distinguish the story from alternative stories in memory.  Psychological experiments have confirmed that these anomalies take longer to read and are remembered better than the typical content of generic scripts (Davidson, 1994; Graesser, Gordon, & Sawyer, 1979; Graesser, Kassler, Kreuz, & McLain-Allen, 1998).  

The problem with script theory is that most of the generated stories were dull and there was no principled foundation for predicting what deviations are interesting.  Bona fide stories and good literature involve deviations that are interesting, illuminating, fresh, and thought provoking (Graesser, Kassler, Kreuz, & McLain-Allen, 1998; Miall & Kuiken, 1994; Martindale, 1986; Shklovsky, 1965; Zwaan, 1993).  Script theory lacked affective components and the conceptual mosaic that is needed to generate stories that are sufficiently informative to capture the adult’s attention.     

Some of Schank and Abelson’s students came to the rescue and furnished the computational models that were needed.  These models included Wilensky’s theory of story points (Wilensky, 1983), Lehnert’s plot unit theory (Lehnert, 1981, 1982), and Lehnert and Dyer’s analysis of thematic abstraction units (Dyer, 1983; Lehnert et al., 1983).  It is beyond the scope of this chapter to dissect these three models in detail, but we will briefly summarize them and highlight the plot unit theory in more depth.  

In Wilensky’s model, a story with a point depicts a dramatic situation that challenges the goals of characters (hereafter called “agents”).  Agents encounter problems that clash with goals and then try to solve the challenges by enacting plans and interacting with other agents.  Wilensky carefully mapped out a total space of the different configurations goals that could arise either within an agent or between agents.  A goal conflict occurs within a single agent when there are two incompatible goals.  The story unveils some sort of resolution to the conflict.  Examples of goal conflicts are resource limitations (e.g., an agent wants to both save money and to have a new car) and mutually exclusive states (being married and being free to date several people).  An interesting story would have a clever or novel solution to these conflicts (the agent borrows a grandparent’s fancy car, the agent hides the dates from the spouse).  Goal competition involves a clash of goals between two agents.   For example, two women may want the same man, two employee’s may want the same job, or two children may vie for the attention of a parent.  The competition may be resolved by an external event that removes the competition, by anti-planning (one agent block’s the other agent’s plan), or by easing the competition.  Goal subsumption occurs when an agent performs one action that achieves multiple goals whereas goal facilitation occurs when the achievement of one goal facilitates the achievement of another goal.  A story point incorporates a novel solution to a goal configuration with incompatible goals.  Goal conflicts and competitions are pervasive in our everyday lives so the solutions in the stories convey important wisdom that is useful in the real world.    

Wilensky’s theory of story points was an important contribution because it systematically generated a large space of thematic story configurations.  Ideally, it would generate all possible story themes in a particular genre – those that had interesting story points.  It would not generate uninteresting story configurations.  More generally, a componential theory worth its weight in gold would be cable of discriminating good versus bad story themes (i.e., interesting versus uninteresting, stories with versus without an interesting point).   Wilensky never tested his model by analyzing a corpus of texts in a genre and assessing its descriptive adequacy.  However, two obvious shortcomings were quite apparent.  First, his theory accounted for a very small set of narratives, so the scope of his theory was very limited.  Second, his theory did not directly incorporate an important phenomenon in stories: Emotions.   In most stories, agents are emotionally affected by the goal conflicts, goal competitions, obstacles, and solutions to problems.  

Lehnert’s plot unit analysis attempted to incorporate patterns of affect in simple stories (Lehnert, 1981, 1982).   In her theory, themes are constructed from configurations of more primitive plot units.   Moreover, there is finite space of plot units and each plot unit has particular constraints.  Each statement in a story that is relevant to the plot is first identified; these include events, actions, goals, and states.  Each of these statements is assigned to one of three affect states: positive (+), negative (-), versus a neutral mental state (M).  Pairs of affect states are potentially connected by four categories of links: a motivation (m) link connects any type of statement to a neutral mental state; an actualization (a) link points from a neutral mental state to an event; a termination (t) link either connects two mental states or two events; and an equivalence (e) link either connects two mental states or two events.  There are 36 possible state-link-state combinations when considering 3 possible affects states and 4 possible links (3 x 4 x 3 = 36).  However, only 15 of these 36 combinations are legal after applying the constraints on the links, i.e., what type of affect state can connect to another type of affect state for any given link category.  These 15 jackpot combinations, called the primitive plot units, are listed below.  

1. Problem (-mM).   You go bankrupt so you sell your house.

2. Motivation (MmM).  You want to buy a house so you apply for a loan.

3. Success (Ma+).  You apply for a job and you get it.

4. Failure (Ma-).  You apply for a job, but you don’t get it.

5. Change of Mind (MtM).  You want to buy a house, but later decide not to.

6. Loss (+t-).  You fall in love and the person dies.

7. Mixed Blessing  (+e-).  You fall in love, but the person is insanely jealous.

8. Perseverance (MeM).  You keep applying for a job.

9. Resolution (-t+). After a broken heart, you fall in love again.

10. Hidden Blessing (-e+).  Your lover leaves you, but the person committed fraud.

11. Enablement (+mM).  You fall in love, so you get married.

12. Negative Tradeoff (-t-).  You get fired, so you don’t have to do boring work.  

13. Positive Tradeoff (+t+).  You fall in love, and become attracted to another person.

14. Complex Positive Event (+e+).  A gift is indicative of a positive relationship.

15. Complex negative event (-e-).  You lose your wallet so you can’t go out on a date.

Most themes are more complex than the primitive plot units.  Complex plot configurations are built up from the primitive plot units in order to compose more sophisticated themes.  Some of the complex plot units involve only a single agent, as illustrated below.

Fleeting Success = Success + Loss

 
Intentional Problem Resolution = Problem + Success + Resolution


Starting Over = Success + Loss + Problem + Resolution

More interesting plots involve multiple agents, with cross-agent causal links.  A positive affect state for one agent may be a negative affect state for another agent.  Therefore, there are variations in agent perspective and point of view in the more complex plot structures with multiple agents.   Variations in agent perspective are particularly important in naturalistic literary stories (Duchan, Bruder, & Hewitt, 1995; van Peer & Chatman, in press), so this is an important feature of Lehnert’s plot unit analysis.  We will not dissect the complex plot structures with multiple agents, but some example themes would include: double cross, problem resolution by effective coercion, simultaneous exchange, reneged promise, retaliation, and sabotage.   

We believe that Lehnert’s approach to studying plot is a landmark improvement over previous studies of theme in literary criticism, anthropology, folklore, narratology, and other fields.  For example, Propp (1969) analyzed Russian folktales by dissecting and combining 31 basic motifs, such as violation, trickery, and receipt of a magical agent.  Propp’s motifs are analogous to Lehnert’s primitive plot units.  We would argue that there are important theoretical gains in Lehnert’s analysis over that of Propp’s.  Lehnert’s plot units are generated systematically and constrained by well-formed rules of combination, whereas Propp had an ad hoc catalogue of motifs and combinations.  Complex plot units are products of rules and constraints, not empirical discoveries.  Legal combinations can be segregated from illegal combinations in Lehnert’s system, whereas Propp’s scheme is not decisive on such matters.         

It turns out that Lehnert’s plot unit analysis did not go the distance in generating a space of interesting themes.  Consequently, she and her student (Dyer) expanded her theory to include thematic abstraction units , called TAU’s (Dyer, 1983; Lehnert et al., 1983).  TAU’s incorporate Wilensky’s theory because goals and plans are very important ingredients of the TAU’s.  TAU’s incorporate the Lehnert’s plot unit analysis because there are similar affect components.  However, the TAU’s are someone more complex (for reasons we need not elaborate) and they can be captured by adages that succinctly capture the conflicts, planning failures, solutions, and resolutions.  For example, the simple TAU of Hidden Blessing is captured by the adage “Every cloud has a silver lining.”  The adages of more complex plot structures are “Too many cooks spoil the broth”, “The blind leading the blind”, and “Closing the barn door after the horse is gone.”   

It is beyond the scope of this chapter to dissect the plot structures for the TAU’s and to delineate the theoretical space of legal TAU’s.  However, we do want to reiterate the claim that there is value in performing a systematic combinatorial analysis of the plot structures and associated adages.  Such an approach is more explanatory than merely cataloguing popular themes.  The computational, combinatorial approach should not only be able to accommodate the themes in a story corpus, but also should unveil novel inventions that transcend the conventions of a culture.  

Computational analyses of theme mysteriously ended during the mid-1980’s in the field of artificial intelligence.  One plausible reason for their abandoning theme is that researchers pursued other directions and opportunities.  That is the point in time when there were revolutionary advances on multimedia research, neural network modeling, and computational models of message understanding at lower levels (e.g., the lexicon, syntax, propositional semantics).  Unfortunately, there never was an adequate empirical test of how well the theories in artificial intelligence could account for themes in a culture.  What proportion of the stories on a corpus could be accommodated by the theme spaces of the various models?   To what extent are the models sufficiently constrained to reject texts that do not have a theme?  To what extent do the theories unveil novel plot configurations that are interesting?  Such evaluations were never made.  However, there were a few psychological studies that evaluated how well these theories could account for psychological data.  Some of these studies are described in the next section.

What Do Psychologists Know About Theme?


Psychologists have tested various claims about how theme influences on-line comprehension and off-line measures of memory representations.  Studies of off-line memory are much more prevalent than investigations of on-line comprehension.  Part of the reason that on-line comprehension is so rare is that it is difficult to determine the exact point in the text where a theme is induced by the vast majority of comprehenders.  A theme normally has tentacles to different excerpts that span the entire length of the text.  A theme is not locally triggered by a particular sentence, but globally emerges and may not be decided until the final sentence is comprehended.  Therefore, most studies of theme comprehension have collected off-line measures, such as story recall, summarization, question answering, and the sorting of stories into different categories with similar themes.  


There is ample psychological evidence that a theme can facilitate memory for text.  One of the first psychological studies to demonstrate this was conducted by Bransford and Johnson (1972).  College students were presented vague passages, such as one that started as follows: 

The procedure is actually quite simple.  First you arrange items into different groups.  Of course one pile may be sufficient depending on how much else there is to do…(p. 721)

One group of readers read the original vague text and later recalled it.  The other group of readers read and recalled the same text, but it was preceded by a meaningful theme title (“Washing Clothes”).  This title entirely clarifies content that is otherwise vague and ambiguous.  The theme group not surprisingly ended up recalling substantially more information than the no-theme group.  We believe that the incremental impact of the theme on recall is expected to be robust to the extent that the original text is vague, ambiguous and abstract.  A theme title would probably not have an incremental payoff when the original text is specific and concrete.  More research is needed to determine the precise conditions when theme titles are effective.


Good comprehenders tend to include more content in their recall or summary protocols that address the global theme of a story.  This was demonstrated in a study by Williams (1993).  She analyzed the summaries that were produced by junior high students who had learning disabilities (LDs), same-aged students without learning disabilities (NDs), and younger students who were matched with the LDs on standard reading comprehension scores (YNDs).  The proportion of students who had appropriate theme sentences in their summaries was lower for the LD children than for ND students, but about the same for YND students.  The LD students were less aware of the importance of themes than were the other two groups of students.  The LD students also had more idiosyncratic content that reflected their personal point of view, as opposed to content that reflected the text.   It appears that theme comprehension is one of the more difficult challenges of comprehenders.  Developmental research has shown, not surprisingly, that theme comprehension is one of the last levels of cognitive representation to be mastered by children (Goldman, 1985; Lehr, 1988; Mandler, 1984).    


Comprehenders sometimes reconstruct content that is consistent with the theme, even though the information was never explicitly mentioned in the text.  This has been demonstrated most dramatically in studies that have investigated memory for scripted narrative (Bower, Black, & Turner, 1979; Graesser, Gordon & Sawyer, 1979; Graesser & Nakamura, 1982).   Participants comprehend a text that describes scripted activities, such as eating at a restaurant or taking a dog to a vet.  There are different versions of the scripted text so that very typical script actions (e.g., ordering food, eating food, paying the bill) are presented in some versions but not in others.  When participants are asked to recall these texts, they often have recall intrusions for very typical script actions.  That is, they will recall “eat food” when this was never explicitly mentioned (it was merely inferred).  There are also false alarms in recognition tests.  That is, when participants are asked whether or not “order food” was explicitly mentioned, they are entirely unable to discriminate whether the action was versus was not explicitly mentioned  (Graesser et al., 1979).   Therefore, there is some liability to the construction of themes during comprehension.  Themes do facilitate recall, but there is blur in the comprehender’s mind whether or not particular theme content was explicitly mentioned.  


Theme content decays from memory at a much slower rate than the content of other levels of representation (Graesser & Nakamura, 1982).  Kintsch, Welsch, Schmalhofer, & Zimny (1990) has investigated the decay rate of several levels of representation, including the referential situation model, the explicit textbase (i.e., propositions), and surface code (i.e., wording and syntax).  The decay rate is much slower for the situation model than the other levels.  Structures at the very global level (including theme) are activated and reactivated from several text statements so it is strongly encoded in the memory representation.   
  


The grip of theme representations on memory may be so strong that they dramatically diminish the impact of the other content in the text.  Reder and Anderson (1980) have conducted experiments that illustrate the strong impact of abstracts and summaries on memory for expository text.  Summaries of expository texts were compared with full text versions in studies that tested readers’ memory for the text and on tests of statement verification (i.e., whether the statement is true or false about the text).  These tests were administered one week after text comprehension.  Reder and Anderson reported that a summary was actually better than a full text version on the tests of memory and statement verification.  The details in the full text apparently interfered with the compact meaning representation that was provided by the summary alone.  


Graesser, Bowers, Olde, White, and Person (1999) demonstrated the powerful effect of summaries on the cognitive representations of literary short stories.  College students read one of ten short stories that were written by famous authors.  They were given a test of who knows what (knowledge tracking) either immediately after comprehension or after a 1-week delay.  For example, suppose that a story contains a speech act “John said that Glenda is pregnant.”  The knowledge tracking test assessed whether the content of the speech act (Glenda is pregnant) is known by different agents in the story world.  For each agent, the participants were asked to rate whether “Agent A knows Proposition P” on a six-point scale.  The knowledge tracking ratings systematically varied among agents in the story world: speaker (e.g., John in the above example) > addressee (the character in the story to whom John was speaking)  > overhearer > out-of-scene friend of the speaker > disliked person > acquaintance of the speaker > stranger.  One of the surprising outcomes of the study that a thematic abstract of the story (which included a summary plus a character key) produced nearly the same distribution of knowledge tracking ratings as did a condition where the participants read the entire story.  In essence, the impact of a theme (alone) on the memory representation was nearly equivalent to reading the entire short story.  A theme may be worth 10,000 words!


It is quite conceivable that readers construct and update theme representations in working memory when they read a lengthy text, such a short story or a novel.  They do not encode and retain every episode and detail in the text.  Instead, they selectively encode input that addresses the emerging theme.  The theme is an information-rich, compact representation that permits the reader to reconstruct characteristics of the text from multiple perspectives.  This view is quite different from alternative theories of working memory in discourse psychology.  The alternative views assume that working memory preserves 1 or 2 highly activated propositions at any one point in time, or any given comprehension cycle (Goldman, Varma,  & Cote, 1996; Kintsch & van Dijk, 1978; Just & Carpenter, 1992).  Preserving the emerging theme is a quite different kettle of fish than preserving two propositions in working memory.  One direction for future research is to empirically test these two contrasting predictions.  


 Cognitive scientists have investigated whether a story with a particular theme can facilitate the comprehension of a subsequent story with the same theme.  For example, suppose that the reader comprehends a simple story with a Double Cross theme and later comprehends another story with a Double Cross theme (but with a different setting, set of characters, and actions).  Would the reader be reminded of story 1 while reading story 2?  Would the Double Cross theme in story 1 be primed or reactivated while comprehending story 2, compared to a condition in which story 1 involved an unrelated theme?  Psychologists have presented a mixed picture on such questions involving structural analogues (Forbus, Gentner, & Law, 1995; Gentner & Markman, 1997; Seifert, McKoon, Abelson, & Ratcliff, 1986).  The facilitation of structural analogues will occur when the first theme is strongly implanted and when comprehenders are instructed to concentrate on whether stories are structurally similar at a thematic level.  However, this does not spontaneously occur when the reader is not anticipating such intertextual relationships between stories.  The spontaneous activation of thematically similar stories only occurs if there are also surface similarities that support the match process.  For example, suppose that agents A and B double cross each other in story 1, and agents X and Y double cross each other in story 2.  In order for story 1 to spontaneously facilitate story 2, the surface features of the two stories must be similar.  The two stories need to have a similar setting (e.g., perhaps the same city), the properties of agent A need to be similar to X (e.g., being a cowboy, wearing a white hat), and the properties of agent B need to be similar to agent Y (e.g., a woman, wearing expensive clothing).  Thus, the deep structure themes are entirely missed without the support of the surface features being systematically correlated with the theme’s components.

There are perhaps computational reasons for the cognitive system having difficulties spontaneously reactivating prior analogous themes (Forbus et al., 1995).  In computer science terms, the problem is NP hard;  it would take several years or centuries for the computer to perform the analysis.  A staggering number of computations is needed to map the components of one structure X onto the components of another structure Y.  Suppose that two stories were isomorphic structural analogues, that is, they were equivalent at the thematic deep structure.  Suppose further that each story had 40 elements that needed to be mapped onto each other.  That is, each element on story X corresponded to one and only one element in story Y.  How many matches would need to be made to align the elements of story X to the corresponding elements in story Y?  The answer is (40!)/2, an extremely large number.  It would take 250 years for the fastest computer in the world to make the correct alignment of 40 elements.  This is an NP hard problem because the computation could not be completed within a reasonable amount of time.   In contrast, it is much easier to evaluate how many surface features overlap between two structures.  It involves computing the overlap of feature vectors, requiring only (40x39)/2 matches.  This smaller number of matches can be performed in real time.  The computational argument presented here explains why matching on surface features is easy for the cognitive system, compared to structure mapping.  However, it remains to be seen whether this computational explanation goes the distance in accounting for behavioral data.  


What about the fate of Lehnert’s plot units and Dyer & Lehnert’s TAUs?  Are they psychological plausible representations in the cognitive system?  Discourse psychologists tested some predictions of these theories in the 1980’s and provided some encouraging results.  One method of testing these theories consists of sorting tasks.  Participants are presented a set of simple stories and are asked to sort the stories into piles that reflect their meaning.  Stories in a pile should be similar and conceptually different from stories in other piles.  The stories in the sample varied in similarity of themes (i.e., complex plot units,, TAUs) and similarity of the surface features of the agents.  Reiser, Black, and Lehnert (1985) reported that the subjective categories of college students reflected the complex plot units rather than the surface characteristics of the agents.  Similarly, Seifert, Dyer, and Black (1986) reported that the subjective categories honored the TAUs rather than surface features.  Story production tasks were compatible with the story sorting tasks in these two studies.  That is, when participants are asked to generate a story that is similar to a previous story, do they honor the themes or the surface features?  The results suggest that they honor the themes.  At this point, there has been no study of story sorting or story production that has pitted the various theories of theme against each other.  Is it the story points, the complex plot units, the TAU’s, or some other theory of theme representation that best explains such data?  An answer to this question is another direction for future research.  


It is disappointing that discourse psychologists lost interest in investigating theme representation and processing in the late 1980’s.  Informative progress was beginning to be made, but the paradigm ended rather abruptly as researchers pursued other directions.  Some questions were never explored.  For example, Seifert et al. (1986) was one of the very few studies that began to explore how themes are activated on-line during comprehension.  No study has investigated how themes are both constructed and modified during on-line comprehension.  We know that the theme of a story is not firmly established at its beginning.  Instead, there is uncertainty over the appropriate theme as a plot unfolds in an unpredictable fashion (Graesser et al., 1994).  What is the process of dynamically modifying the theme of a story?    An answer to this question will hopefully emerge in the future, particularly if the attentions of discourse psychologists do turn to matters of theme.     
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