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“Wholistic ideas need not be communicated by single sentences. They may 

result from the integration of information expressed by many different 

sentences experienced successively and often nonconsecutively in time.” 

(Bransford & Franks, 1971: 332) 

About 50 years ago, John Bransford presented an influential framework for studying 

text comprehension. This framework had three key elements. The first was that the mental 

representation of the content of a text does not correspond to any linguistic representation of 

the text or parts of it. The other two were that the processes that construct these 

representations are integrative and constructive. Integrative processes combine information 

from different parts of a text. Constructive processes use background knowledge, either 

general or specific, but not mentioned in the text, to aid with interpretation the text. Bransford 

was well known for his demonstration experiments. However, his best known demonstration 

of integration (Bransford & Franks’, 1971, experiment in which information from parts of 

sentences such as “the ants in the kitchen ate the sweet jelly, which was on the table” were 

combined in memory) is not properly representative of the phenomenon of integration in text 

comprehension. It certainly does not give a comprehensive picture of the range of processes 

that contribute to integration. Later work, including my own (e.g., Garnham, 1991, 2001), has 

focused on the role of anaphoric relations and coherence relations in the integration of 

information from different parts of a text. 

In what sense, then, in this framework of three elements, might integration be 

regarded as the keystone of comprehension? Integration is seen primarily as a process that 

links together information in different sentences or, better, clauses of a text. Within a clause, 

somewhat different, syntactically driven, processes operate, though they are sometimes by-

passed, for example, by basing interpretation primarily on word order and word meaning. 

This phenomenon was originally demonstrated by Caramazza and Zurif (1976) in 
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agrammatic aphasics, but is now regarded as part of normal comprehension in theories based 

on the construction of “good enough representations” (e.g., Ferreira, Bailey, & Ferrado, 

2002). 

These within-clause processes build local who-did-what-to-whom (-how-when-and-

where) structures that are not strictly linguistic in nature. Integration holds these structures 

together, but also adds to them (e.g., by introducing coherence relations) in a way that is more 

complex than the keystone metaphor suggests. Indeed, one of Bransford’s points was that the 

representation of the content of a text is more than just a concatenation of sentence meanings. 

Integrative processes also make use of world knowledge, so integration and construction are 

more intertwined than some accounts suggest (see, e.g., Garnham, 1992, for this argument). 

Thus, integration might be part of a relatively late process in comprehension that binds 

together things that would otherwise remain separate or even fall apart, but its modus 

operandi is more complex than that of a keystone. 

In their paper in this special issue, Perfetti and Helder allude to an alternative “glue” 

metaphor for integration. If we took these keystone and glue metaphors seriously, we might 

be led to different ways of thinking about how integration holds information in different parts 

of a text together. A keystone is a single overarching (literally!) mechanism. Glue can be 

applied in many different places, and different kinds of glue can make joins with different 

properties. Indeed, one thing that the four main papers in this special issue make clear is that 

integration is a complex multifaceted process. Whether, like a keystone, it has a single 

overarching function may depend on how broad and vague a notion of function one allows. 

As just mentioned, the complex and diverse nature of integration in text 

comprehension is reflected in the four very different papers that form the core of this special 

issue. The first paper by Perfetti and Helder looks at the integration of the meaning of single 

words with the meaning of the preceding text. By focusing on sentence-initial words they 
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neatly sidestep issues about integration of information in the sentence in which the current 

word is located. Well, almost. Perfetti and Helder make the interesting point that structure 

building, in the sense introduced by Gernsbacher (see her 1990 book for an overview), is a 

key process at the beginning of a sentence. 

Part of structure building derives from the fact that “a sweater” or “the sweater” at the 

beginning of a sentence or elsewhere calls for the representation of an object, which may 

(likely in the case of “the sweater”) or may not (in the case of “a sweater”) be the same as one 

introduced directly or indirectly in the previous text. Perfetti and Helder’s work suggests that 

structure building has priority at the beginning of a sentence, partly perhaps because they are 

considering the syntactic aspect of structure building to a greater extent than Gernsbacher. 

There are detailed questions about the interplay between structure building and integration 

(“mapping” in Gernsbacher’s terminology), but they are neither resolved in the work that 

Perfetti and Helder present nor particularly pertinent to it. Nevertheless, at the beginning of a 

sentence, integration appears to be primarily content word-based, and proceeds in a similar 

way in the “a sweater” and “the sweater” cases. It is integration in a rather limited sense, 

though the recent Calloway and Perfetti (2019) paper suggests some differences between the 

indefinite article and definite article cases. 

The work that Perfetti and Helder review also highlights a fact that is in some ways 

not surprising but in other ways is potentially problematic for all-encompassing theories of 

comprehension. Integration of the kind they are interested in appears to be sensitive to only 

local rather than global information. Of course, many integrative links and in particular the 

anaphoric links and coherence relations mentioned above are in a clear sense local. 

Coherence relations, for example, typically hold between the content of two adjacent clauses. 

Nevertheless, and expanding on an idea of Bransford’s, understanding a complex text 

requires more than understanding the meaning of its sentences and the local links between 
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them. There is a hint in some of the more recent work that Perfetti and Helder review of one 

factor that may be important in ensuring that more global considerations are brought to bear – 

the reader’s goals. It seems unlikely that this is the only factor. However, as Perfetti and 

Helder imply, the beginning-of-sentence processes that they focus on may not be entirely 

representative of integrative processes in general and may not reveal all the processes at work 

in text comprehension. 

Perfetti and Helder’s paper is particularly noteworthy in making an empirically-based 

distinction between predictability and integrability. At the beginnings of sentences, the focus 

of Perfetti and Helder’s attention, words tend to be relatively unpredictable, though 

differences in predictability at that point can be measured. In addition, separate measures of 

forwards predictability and backwards integrability can be taken and, importantly, some 

relatively unpredictable words are easily integrated. Perfetti and Helder show that in 

sentence-initial positions integrability predicts processing, not predictability. 

There has been a great deal of recent interest in and debate about the nature of so-

called predictive processes in text comprehension (see, for example, the special issue of 

Language, Cognition and Neuroscience on Prediction in language comprehension and 

production, Hauk, 2016). And a tendency in some quarters to claim that prediction is 

ubiquitous (e.g., Dell & Chang, 2014) without properly analysing what prediction is and 

whether phenomena that are typically explained in terms of prediction can be explained in 

other ways. The notion of backwards integration in language processing as an alternative to a 

forwards predictive mechanism has been around for some time (e.g., Norris, 1986, who 

considers the case of priming, and whether it is necessary to explain lexical context effects in 

word recognition). In more recent work (see Norris, McQueen, & Cutler, 2016, for an 

overview), Norris includes Bayesian priors as a form of “prediction” in his models. Perfetti 

and Helder’s empirical method allows us to cut through recent hand wringing about how 
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“prediction” is best characterised, for example as anticipation (Kuperberg & Jaeger, 2016), or 

preparedness (Ferreira & Chantavarin, 2018), and answer questions about whether it can 

actually be detected. 

If predictability as standardly operationalised maps roughly onto the Bayesian prior 

of, say, a word in a particular context, and if predictability does not determine performance, 

then readers are in some sense not performing optimally. However, storing information about 

word frequencies and using them as indicators of probabilities of occurrence is a different 

matter from updating priors on the fly using complex contextual information. Forty years 

ago, there was a debate on whether contextual “priming” was purely word based, with some 

indication of a contribution from discourse context (e.g., Foss 1982). Perfetti and Helder’s 

approach allows empirical investigation of when such priors are computed and deployed. 

The second paper by van Moort, Koornneef, and van den Broek considers 

comprehension as involving validation of incoming information and makes the distinction 

between validation against information in the preceding text and validation against 

background knowledge. In addition, it makes use of a broader distinction between integration 

and validation. The distinction is an important one. On the one hand, a text might make 

perfect sense once its ideas are integrated into a coherent whole but its readers need to know 

how its content fits with the real world or some other world (a fictional world, for example) 

with which it is associated. On the other hand, the text may be internally inconsistent and a 

resolution of that inconsistency is likely to be needed if an appropriate interpretation of the 

text is to be derived and, perhaps, some use made of the information in the text. Looked at in 

this way, validation might appear to be part of integration for the intra-textual case, but 

something that can be separated from integration in the knowledge-based case. Furthermore, 

resolving internal inconsistencies does not determine whether the resolved text is true or not. 

It may bring about integration, but not validation against world knowledge. 
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The distinction between integration and validation is an important component of some 

recent accounts of text comprehension such as Cook and O’Brien’s (2014) RI-Val model. 

According to RI-Val the three processes of memory retrieval (R = Resonance, on the kind of 

account they favor), integration and validation occur in parallel but with a text-related lag 

relative to one another. In Bransford’s framework, use of background knowledge is typically 

a constructive process, and constructive processes in this sense can also contribute to 

integration as mentioned earlier. A classic example would be in a bridging inference of the 

kind studied by Haviland and Clark (1974), where knowing that beer can be an item in picnic 

supplies helps with the integration of the two sentences: We checked the picnic supplies. The 

beer was warm. 

The type of case that Van Moort et al. discuss is a rather different one. A text that is 

naturally taken as a historical account makes the claim, known by their participants to be 

false, that following certain difficulties France failed to deliver the Statue of Liberty to the 

USA. Their text-based inconsistency, in the Statue of Liberty passage, involves presenting 

various pieces of information that would most likely provide evidence for or against the 

completion of the project and the delivery of the statue, and then making a statement 

consistent or inconsistent with what the evidence suggests. What Van Moort et al. call 

validation in this case is much more closely related to integration than validating against 

knowledge. Forming a coherent representation of the inconsistent texts would require an 

inference that in the one case, although things appeared to be going well with the Statue of 

Liberty project, something went wrong that prevented delivery, or in the other case that 

despite the apparent gravity of the difficulties they were overcome. 

Van Moort et al.’s empirical results, which come from an eye-tracking while reading 

experiment, show effects of both types of “validation” – disruption when there is a mismatch 

between current information and previous information either from the text or from 
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background knowledge. The exact pattern is somewhat complex but hints that consistency 

with background knowledge has priority over consistency with previous text.  

Another crucial question about integration in text comprehension is not about the 

nature of integration, but about what enables readers to be successful in achieving integration. 

This question is particularly important because failure to integrate is likely to mean that 

crucial content cannot be extracted from a text, which might have consequences ranging from 

missing out on a certain kind of entertainment to failing to understand how to apply for loans 

or tax rebates. It is also highly pertinent in relation to beginning readers, for whom remedial 

measures might be taken if problems with integration can be detected early.  

It is possible to assess individual components of the integration process, as work by 

the editors of this special issue (see, e.g., Cain & Oakhill, 2009) and others shows. However, 

in large scale studies, global measures of text comprehension can stand as proxies for ability 

to integrate, particularly if word decoding skills can be factored out. In this vein, the third 

paper by Spencer and Cutting does not investigate the component processes of integration 

directly but uses skill in reading comprehension as a proxy measure for how successfully 

children are able to integrate information in a text. Taking into account age, sex, and 

decoding skill, it goes on to look at the role of executive function in skilled comprehension, 

and hence integration. 

There is, of course, a long-standing tradition of research exploring the role of 

executive function in reading comprehension. However, that work is ongoing, in part because 

executive function is a complex notion and the details of its role in comprehension are not 

completely understood. In much of the previous literature, there has been a tendency to focus 

on the role of one executive function component - working memory - in text comprehension. 

This approach has been made attractive by the availability of working memory tests 

specifically related to reading, starting with Daneman and Carpenter’s (1980) reading span 
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test. However, as Spencer and Cutting point out, there are at least two other major classes of 

executive function process that are likely to be relevant to reading: attention shifting and 

inhibition. Standardized tests exist for both and Spencer and Cutting include them in their 

large-scale study. Furthermore, as Spencer and Cutting point out, early poor executive 

function might be diagnostic of later poor reading comprehension, though their study does 

not directly test such causal hypotheses. Nevertheless, executive function can be assessed 

before reading skills have started to develop properly and the extent to which executive 

function might be improved, presumably with knock-on effects on reading comprehension, 

remains to be determined but is potentially important in educational contexts. 

The fourth paper by Rouet, Saux, Ros, Stadtler, Vibert, and Britt touches on a very 

general, but often neglected, issue in comprehension: the integration of information from 

different texts or, more generally, different sources. Cases where information about a 

particular topic or issue comes from disparate sources are common and are indeed standard in 

domains such as scientific investigation and news reporting. The experiments presented in 

this paper naturally address specific questions but the range of issues that integration from 

different sources raises is much broader. 

One particular, currently pertinent, issue is the evaluation of the sources and the use of 

the evaluations in the integration of information into a single coherent model. Of course, 

discrepant information, which is one focus of Rouet et al.’s studies, is an indication that not 

all of the sources with discrepant information are likely to be wholly reliable. However, 

stories do change even when sources are largely reliable. News stories often develop over 

several days as more information becomes available and are presented in multiple newscasts 

from the same source and in newscasts from different sources. The reconciliation of 

information from different sources draws on some of the processes that come under the head 

of validation, discussed above, and further underline the need in models of text 
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comprehension to go beyond the simple integration of information into a single but possibly 

misleading or incorrect model. 

Document models of the kind discussed by Rouet et al. contain information about the 

sources of different but related pieces of information about the relations among the 

documents (or sources) and, ideally, information about the reliability and other properties of 

those sources. The construction of such models depends to some extent, as Rouet et al.’s 

empirical work shows, on the reader’s goals, echoing the claim by Perfetti and Helder that, 

when considering higher-order integration processes, a reader’s goals can be crucial. In this 

connection it is notable that interest in readers’ goals, or more strictly a concerted effort to 

understand their role in comprehension, is relatively recent in the psycholinguistic literature 

and began to emerge as a way of reconciling, on the one hand, ideas that led to McKoon and 

Ratcliff’s (1992) minimalist hypothesis and, on the other hand, those deriving in part from 

Bransford, that underlie constructivist theories (e.g., Graesser, Singer, & Trabasso, 1994).  

Overall, the four papers in this special issue show that in studying integration in text 

comprehension we are moving away from local processes of anaphor resolution and the 

establishment of coherence relations. Not that these processes are themselves fully 

understood. They too warrant further investigation. But they also need integrating (!) into 

broader models – models that address questions about how information from different 

sources is integrated, how the models that result from such integration are made consistent, or 

at least have any glaring inconsistencies removed, and how we decide which models are 

correct or useful (or both!). Part of this process is to evaluate sources, including evaluating 

them against each other. And part of this evaluation requires use of things we know, or at 

least believe, about the world that the texts relate to. 

Many people perform poorly in evaluating sources. It is a skill that calls out 

desperately to be included in our curricula in all tiers of education but starting at the primary 
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(grade school) level. We should not forget, also, that some people have trouble integrating 

information within a single document. It is a good while since reading researchers, guided by 

the editors of this special issue, moved away from the idea that the only way to be a poor 

reader is to be poor at reading words. But we remain a long way from successful remediation 

of this problem, and so another important way forward in research on integration is to 

continue developing a better understanding of how to address the problem of poor 

comprehension. 
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