Chapter 9: A theory-based exploration
1. Introduction

In this chapter we test our experimental findings for their fit with current second language acquisition (SLA) theory. Our discussion will focus mainly on the findings of the last two chapters, the case studies of R and W. We explore the wealth of detailed information the repeated readings technique produced to show that results are consistent with an input processing theory of language acquisition. Then we draw on the theory to explore the data further. We begin with a brief discussion of the case studies reported in Chapters 7 and 8 and consider questions arising from the data.

2.  The studies of R and W revisited

2.1 Unique data

In the two previous chapters, we used an unusual methodology to explore the learning of two individuals, R who read a nineteenth century novella in German, and W, who read an illustrated comic book in Dutch. The method of collecting data was innovative in a number of ways: First, we tested the participants on their knowledge of 300 items — many more than previous studies of learning L2 vocabulary through reading have tested. As the middle column of the Table 9.1 shows, earlier studies generally tested well under a hundred items. Brown's (1993) test of 180 items is much the exception; 50 items or fewer is quite common. 

Secondly, the tests used in the studies of R and W were sensitive to increments of partial knowledge. As the third column in Table 9.1 shows, this is hardly the norm. In fact, the measure used in most previous studies is a binary one: testees are found either able or unable to recognize correct definitions on multiple-choice tests. One exception is the study by Dupuy and Krashen (1993). They marked testees' performance on a multiple-choice twice, first using a strict standard and then again using a more lenient standard so that partially correct answers could be entered into the analysis. A few studies use other measures in tandem with multiple-choice testing to tap other aspects of vocabulary knowledge (e.g. Neuman & Koskinen, 1992; Rott, 1999). However, the only study explicitly designed to assess increments of knowledge is the 1997 experiment by Paribakht and Wesche in which they pioneered their Vocabulary Knowledge Scale. Since the VKS is laborious to administer and mark, it is not surprising that the authors tested participants on no more than 77 words. In brief, it is clear that the experiments with R and W reported in Chapters 7 and 8 produced a unique body of vocabulary growth data: both data sets are unusually detailed and unusually large.

Table 9.1
Numbers of items tested and test types in selected studies of incidental L2 word learning.

	
	No. of targets tested
	Test type

	Ferris (1988)
	50
	MC

	Elley (1989) exp. 1
	20
	MC

	Elley (1989) exp. 2
	36
	MC

	Pitts, et al. (1989) exp. 1
	30
	MC

	Pitts et al. (1989) exp. 2
	28
	MC

	Day et al. (1991) exp. 1 & 2
	17
	MC

	Hulstijn (1992) exp. 1
	12
	state meaning

	Neuman & Koskinen (1992)
	90
	MC and various other tests 

	Brown (1993)
	180
	MC

	Dupuy & Krashen (1993)
	30
	MC marked two ways

	Ellis (1995)
	18
	translation & picture labeling

	Paribakht & Wesche (1997)
	77
	rating scale

	Rott (1999)
	6
	MC & translation

	Horst (2000)
	300
	rating scale


The data are unique in other ways. Unlike other studies that investigated the effects of frequent encounters with new words, the experiments with R and W were carefully controlled to isolate frequency effects and exclude other factors. R and W had no other exposure to L2 input during the experimental period so we can feel confident that changes in their vocabulary knowledge were the result of exposure to the reading materials. Furthermore, the confounding effects of varying degrees of contextual support were eliminated by having the participants read the same text repeatedly. Growth continued over the course of multiple encounters with the targets but since the contexts were always the same, it is clear that the gains must be ascribed to the experience of meeting the words again and again. 

By contrast, earlier investigations claiming a learning effect for frequent encounters (e.g. Ferris, 1988; Saragi, Nation & Meister, 1978) confounded frequency and contextual factors. In these studies, each time learners met a frequently occurring target word, it occurred in a new and different context. This approach is appealing because it replicates real world reading where contexts are ever new, but it leaves a fundamental question unanswered: Why do frequent encounters “work”? Does learning occur because each new encounter with a particular word results in an ever stronger memory trace? Or, does high text frequency simply increase the chances of meeting the one context that is especially conducive to learning that word? 

The experimental methodology used in the study of R and W which separated out frequency from other factors allowed for a clear and unequivocal answer to the question. There is indeed an effect for repetition. Each time R and W reread the texts and encountered the targets in the same contexts again, they reported knowing more words than the time before (with a minor exception at R's third reading). Table 9.2 shows how the 300 target words were distributed over the four knowledge categories at the beginning and end of the two experiments. Numbers of words not known decreased dramatically by the end of the experiment and the increases in words rated "definitely known" are sizable, especially in the case of W.  It is clear that simple repetition accounts for a substantial amount of word knowledge growth. 

Table 9.2
Distributions of 300 target words before and after multiple reading exposures

	Knowledge rating
	R's pretest 


	R's posttest:

10 exposures


	W's pretest 


	W's posttest:

8 exposures

	0 (don't know)
	136
	39
	114
	30

	1 (not sure)
	31
	63
	50
	20

	2 (think I know)
	53
	52
	54
	27

	3 (definitely know)
	80
	146
	82
	223


2.2 So why didn't they learn all the targets equally? 

However, growth was not equal across all the targets. This was to be expected since at the outset of the experiments, R and W already knew some of the targets and had partial knowledge of others, while others yet were totally unknown; i.e., the learning task was small in some cases and larger in others. However, we can isolate a set of words for which the learning task can be considered equal and examine the effects of R's ten and W's eight encounters with them. For instance, let us consider only the words that R and W reported having no knowledge of at the outset, that is, only those items they rated 0 on the pretests. There were 136 such items in the case of R and 114 in the case of W. Even though the participants met all the words an equal number of times, the figures in Table 9.3 show that final growth results were very uneven. By the end of the experiments, items were distributed over all four knowledge levels, with substantial numbers in each.   

Table 9.3
Final status words of rated 0 on pretests

	Knowledge rating
	Participant R 

(n = 136))
	Participant W

(n = 114)

	0 (don't know)
	35
	34

	1 (not sure)
	51
	17

	2 (think I know)
	29
	22

	3 (definitely know)
	21
	41


The endeavor to explain such varied learning outcomes is hardly new. Studies of incidental vocabulary learning have considered a number of possible explanations: Effects have been found for the helpfulness of written contexts surrounding targets (Elley, 1989), word class (Elley, 1989), helpfulness of image support (Neuman & Koskinen, 1992; Brown 1993), frequency in the language at large (Brown, 1993), conceptual difficulty of targets (Nagy et al., 1987) and other factors. (See the literature review in Chapter 3 for a detailed account of these studies.) The picture that emerges from this body of research is confusing. Different researchers have investigated different sets of factors and each study claims effects for a different factor or combination of factors.

However, the innovative research design used in the previous chapters allows us to revisit the old question of explanatory factors in a new way. In contrast to the earlier studies, in the experiments with R and W, frequency of exposure was held constant: All the targets were met ten times in the case of R, and eight times in the case of W. So unlike investigations that confounded frequency with other factors, in these studies, we isolated frequency in a way that allows us to put it aside. With text frequency identical for all of the initially unknown targets, it is clear that variability in R and W's learning of these words must be due to factors other than text frequency. Thus the unusual repeated readings technique allows us to take a fresh, unobscured look at factors that contribute to incidental growth. Fortunately, the unusual experimental design also provides us with an unprecedented wealth of detailed data to explore. 

3. Which factors to investigate?

3.1 Looking for a principled approach

In earlier studies of factors affecting L2 vocabulary learning through reading, decisions about which of the many possible explanatory variables to investigate lacked a strong basis in second language acquisition theory. In many cases, L2 researchers simply resorted to testing variables shown to be relevant in studies of L1 vocabulary learning from reading. Where there is theory, it is often vague. Some researchers refer to Krashen's (1989) claim that new vocabulary is best acquired in an unconscious, childlike manner through exposure to comprehensible input, rather than through explicit instruction. But since Krashen does not specify the features of comprehensible texts in a way that allows them to be tested, researchers are left to make their own interpretations and devise their own experimental constructs. 

Ferris (1988) does this more explicitly than most: Her decision to investigate learner proficiency, dictionary use, frequency of targets in the text, frequency of targets in the language, and helpfulness of sentence contexts is based on the assumption that these factors contribute to making texts comprehensible and the words in them learnable. She also investigates student and teacher attitudes towards the experimental text in order to determine a possible effect for "affective filter", an important construct in Krashen's Monitor Model of second language acquisition (1982, 1985). The mixed results of the experiment do not provide strong confirmation of the theoretical constructs. Frequency of occurrence in the text proved to be the best predictor among the text variables Ferris investigated, but this finding seems at odds with Krashen's characterization of acquisition as an implicit, unconscious process (1989). Rather than remaining unnoticed and available for implicit acquisition, words that occur often seem likely to attract the learner's conscious attention. Indeed, Brown (1993, p. 265) lists high text frequency as a way of creating "saliency" along with other techniques for drawing learners' attention to words such as teacher emphasis and focus in exercises.

In recent years, Krashen's emphasis on the importance of unconscious acquisition has lost ground to the understanding that learning second language vocabulary involves both implicit (unconscious) and explicit (conscious) processes. Ellis (1994, 1997) has outlined this cognitive model in detail, drawing on a comprehensive review of recent brain research. He concludes that evidence from studies of first and second language learners and aphasics support a basic form/meaning divide. The acquisition of a word's form, that is, the ability to recognize the word when it is spoken or written, the ability to produce its sounds and orthographic representation, and knowledge of its collocations and word class, are learned in a predominately unconscious manner. Of more relevance to our experiments is the side of the divide which pertains to learning word meanings. Ellis identifies acquiring the semantic and conceptual aspects of words and the mapping of word forms onto meanings as conscious learning processes. Success at this type of learning depends on the effortful application of cognitive strategies. He concludes that there is research consensus on the importance of three related strategies: inferring word meanings from context, forming semantic or image links between new and old words, and processing new word information in a deep, elaborative manner. The consistent thread is that these activities all involve the learner in applying conscious mental effort to integrate new knowledge into an existing network (Ellis, 1997). 

The cognitive model also posits that there are limits on a learner’s processing capacity such that when conscious mental energy is expended on an effortful task, there are fewer resources available to devote to other attention-demanding tasks at the same time (Shiffren and Schneider, 1977). One way of testing whether the model fits the process of learning L2 vocabulary through comprehension focused reading is to consider whether the notion of processing constraints applies. Certainly, common experiences of reading in a first or second language suggest that it does. When we engage in effortful reading tasks such as attempting to work out an unfamiliar word meaning or recalling a previous association, we pause to do so and would find it difficult to process further information (e.g. story events) at the same time. We also know that readers sometimes opt to ignore problem areas and go on reading a text. In terms of the cognitive processing model, this is a way of dealing with capacity limitations. The model assumes that learners are constantly deciding how to allocate mental resources. Therefore, it  seems highly applicable to scenarios like beginning or intermediate L2 reading where learners constantly encounter unfamiliar language. In order to cope with the reading task, they must necessarily pay more attention to some unfamiliar words than they do to others.

We can further test the fit of the model by considering whether the cognitive strategies Ellis has identified as key to the acquisition of word meaning come into play when a reader attempts to work out the events of a story he is reading in a second language. The first of the three strategies, inferring the meanings of unfamiliar words, clearly features often as the reader endeavors to make sense of a narrative. Ellis and others note that the effort a learner expends to work out a word meaning from context results in learning regardless of whether he has any wish to remember the problem item. 

As for the second strategy, forming semantic or image links to other known words, it is possible that a reader of an L2 narrative would do this to work out or recall a word's meaning. For instance, having previously inferred the meaning of the Dutch word peil (= level ) from context, an English-speaking reader like W might remind himself of its meaning when he encounters it again by visualizing a bucket or pail (which sounds like peil) that is level full of sand or water. Such recall techniques would help make story comprehension efficient, and we can see how frequent encounters (i.e. many instances requiring effortful recall) might contribute to learning. We can only speculate about the extent to which L2 readers actually use this particular recall strategy (the keyword method), but clearly there is a plausible role for it. There is research evidence of other ways of exploiting formal similarities between new L2 words and familiar L1 words during comprehension-focused reading. Fraser's investigation of strategies (1999) found that L2 readers frequently drew on formal resemblances to familiar L1 words as clues to meaning. 

The third strategy in Ellis's scheme, deep elaborative processing, includes a number of techniques for making form-meaning associations. He mentions evaluating the use of the same word across several different contexts, manipulating new words and synonyms in exercises, and comparing definitions to instances of words in use. Since our discussion concerns comprehension-focused reading without the assistance of vocabulary exercises and dictionaries, the strategy of examining word uses across multiple contexts is most relevant. If an unfamiliar word is repeated again in a text and the reader notices this, it seems likely that he would draw on both occurrences to hypothesize a meaning that fits both contexts. Reading stories does offer readers some opportunities to meet L2 words in a variety of contexts but not very many. Our explorations of English, German and Dutch texts have shown that frequently recycled words are almost always common words; multiple occurrences of the less common words that learners are likely to be interested in learning are rare. Therefore, the opportunities for this kind of elaborative processing are limited for many L2 learners — unless they are able to read in great volume. 

However, in the case studies reported in Chapter 7 and 8, we manipulated the reading treatment to overcome the problem of rare multiple occurrences by requiring R and W to reread the same text many times. This intervention presented many opportunities to see words in use and to think about them again at later encounters. Indeed, opportunities for elaborative processing over the course of multiple encounters may well account for the learning effects reported in the experiments. But since targets were encountered repeatedly in the same contexts, we might question the quality of those opportunities. With target word X always occurring in context A, readers were clearly not in a position to make comparisons to use in contexts B, C and D. In other words, they did not face the challenge of arriving at a conceptual fit across different contexts, which is presumably the process that builds links to previous knowledge and contributes to making X memorable. But even though repeated encounters in the same contexts are not as richly informative as different ones would be, we can suppose that as R and W read and reread the texts, contexts became more useful in some way: Perhaps contexts became more meaningful as story events became clearer. In other words, context A might have been a little different each time R and W read the texts such that there were some opportunities to make comparisons and engage in deep, elaborative processing — much as if contexts had been different.

To summarize, there are a number ways in which the process of reading and comprehending an L2 text conforms to a cognitive account of learning word meanings in a second language. Comprehension-focused reading clearly requires expending mental effort on aspects of the task, e.g. inferring meanings. The reader is required to allocate these attentional resources appropriately. Furthermore, there is overlap between the strategies L2 readers use to understand texts and strategies associated with success in learning new word meanings. A clear area of overlap is deriving word meanings from context and it is reasonable to think that learners engage in effortful recall strategies and — given the opportunity — some deep processing as well. Thus, we can conclude that a cognitive model of vocabulary learning forms a suitable basis for selecting factors that may explain why the results of learning new words through textual encounters are so variable. But first we will consider whether the longitudinal data gathered in the reading experiments with R and W actually conforms to this model.

3.2 Is the data compatible with a cognitive model?

What does the model outlined above predict in the cases of R and W? If learning was indeed the result of effortful processing, and if there were processing resources available for tackling some but not all of the problems R and W faced in comprehending the texts, how might this show up in the growth data? The amount of energy they expended seems likely to have depended on how salient words were. For example, if a word did not seem crucial to understanding the main events of the story, the reader might decide to ignore it and move on. Also, Since R and W met target words again and again over a period of time, we might expect that some especially salient items were learned early on while other less salient items were learned later. That is, once one set of words problems had been solved, mental resources were freed up for attacking new ones. If this was the case, we would expect to see a pattern of early growth for some items and late growth for others in R and W's longitudinal ratings data.

We would also expect a rising and falling pattern in some of the growth profiles. We have assumed that the main type of effortful processing L2 learners engage in as they read is hypothesizing about meanings of unfamiliar words. Learning through making and testing hypotheses typically follows a U-shaped profile (McLaughlin, 1987), with a low point occurring when old knowledge schemata are revised to accommodate new information. For instance, we might imagine that a reader encounters unknown word X in a sentence about feeding horses and first feels confident about the hypothesis that X means hay. But, later, after encountering X again the reader might begin to doubt this interpretation, and after yet another text encounter, he might realize that X means cabbages. If R and W engaged in such a process, we would expect to see some evidence of nonlinear profiles in their growth results. In the reports of the experiments with R and W (Chapters 7 and 8), we saw that the probability matrices for both learners predicted that they would indeed revise some of their ratings downwards after each new round of reading, and we saw that their ratings matched these predictions fairly closely, especially in the case of W. So we have already shown that R and W tended to revise some of the knowledge they acquired through reading.

But how typical were such learning trajectories in the entire 300-word sets? Even though probability matrices based on results after a single reading of the texts predicted later outcomes rather well, they do not tell us how common downwards revisions actually were across all the targets over the course of multiple rounds of reading and testing. It is possible that R and W continually downgraded and reinstated the same small set of problem words in such a way that the results matched the predictions, but it  is also possible that knowledge revisions were much more widespread. Therefore, to answer this question, we must return to R and W's raw self-report data. 

To get a sense of what typical learning trajectories were like and whether they were consistent with the proposed cognitive model, we will examine a random sample of 50 words from each of the 300-word data sets. The questions we will consider are as follows:

What are the consistent patterns, if any?

Is there evidence of both early and late growth?

Is there evidence of a rising, falling, and rising pattern (the profile associated with hypothesis testing)?

Is a nonlinear profile common or rare?  

Table 9.4 shows the ratings R assigned to 50 items on the pretest before reading the German text and the ratings he assigned after each of ten readings. The words have been arranged so that all the items that were assigned the same rating throughout the experiment appear first. There are only seven such items in the 50-word set. Item 1, Bannwart, remained at level 0 (unknown) throughout; R appears to have already known the other six (items 2-7) at the outset and he continued to rate them 3 (definitely known) over the entire experiment. The next group of words on the table are items that exhibited an ascending profile. Since repeated exposures might be assumed to have a cumulative effect, we might expect this profile to occur often. But the group is surprisingly small, consisting of only items 8-11: zaunen(fence in), wegschnauzen(shove away), Mist(dung) and wohlzufrieden (satisfied). 

This small group provides rather neat evidence of early attention to some items and later attention to others. Item 10, Mist, is rated 2 (think I know) after the third reading, while item 9, wegschnauzen, reaches this status only after six readings and item 8, zaunen, appears to be only beginning an ascent after ten. There is also plenty of evidence of early and late starts in the remainder of the data, so it seems clear that R was focusing attention on different words at different points in the process. The rest of the words (items 12-50) all display profiles that fall and rise again at some point along the way, indicating that knowledge revisions were very common. Some of the profiles are very hilly; see item 28, Zeug(stuff) and item 49, Zorn(anger) for example. Others dip only slightly. 

Of course, U-shaped development is not the only explanation for these irregular profiles. One that must be taken into account is that the testee may not have applied the ratings consistently over rounds of testing. This seems especially likely to be

Table 9.4

R's ratings of 50 German words on pretest and after each of 10 exposures 

	
	            Exposure:
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10



	1.
	Bannwart
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2.
	Lied
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3

	3.
	ausgewandert
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3

	4.
	Maul
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3

	5.
	Mitte
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3

	6.
	warm
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3

	7.
	zusammenbleiben
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3



	8.
	zaunen
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1

	9.
	wegschauzen
	0
	0
	0
	0
	0
	1
	2
	2
	2
	2
	2

	10.
	Mist
	0
	0
	0
	2
	2
	2
	3
	3
	3
	3
	3

	11.
	wohlzufrieden
	2
	2
	2
	2
	3
	3
	3
	3
	3
	3
	3



	12.
	ausgetrieben
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	1

	13.
	unanständig
	0
	0
	0
	0
	0
	0
	1
	0
	2
	0
	1

	14.
	Tuft
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	1

	15.
	Wintervorräten
	0
	0
	0
	0
	0
	0
	1
	2
	1
	2
	3

	16.
	wog
	0
	0
	0
	0
	0
	1
	1
	2
	3
	2
	1

	17.
	Lebenskeime
	0
	0
	0
	0
	1
	2
	2
	1
	2
	2
	2

	18.
	lauerte
	0
	0
	0
	1
	0
	0
	0
	1
	0
	1
	0

	19.
	Base
	0
	0
	0
	1
	0
	1
	1
	1
	1
	1
	1

	20.
	Launen
	0
	0
	1
	0
	0
	0
	1
	1
	1
	0
	1

	21.
	überstürzen
	0
	1
	0
	0
	1
	0
	0
	1
	0
	0
	1

	22.
	zufällig
	0
	1
	1
	1
	0
	0
	0
	1
	0
	1
	1

	23.
	trocken
	0
	1
	1
	1
	1
	2
	1
	1
	1
	1
	1

	24.
	unbegreiflich
	0
	2
	0
	0
	0
	1
	1
	1
	0
	1
	1

	25.
	Zentner
	0
	2
	0
	1
	0
	2
	1
	2
	1
	2
	2

	26.
	unermüdlich
	0
	2
	1
	0
	0
	0
	2
	1
	2
	2
	0

	27.
	lauten
	0
	2
	2
	0
	1
	1
	1
	2
	1
	1
	1

	28.
	Zeug
	0
	3
	3
	0
	1
	2
	1
	3
	2
	3
	2

	29.
	zumuten
	1
	0
	0
	0
	0
	0
	0
	1
	3
	2
	2

	30.
	locker
	1
	0
	1
	0
	1
	1
	2
	1
	1
	2
	1

	31.
	Leisten
	1
	2
	2
	1
	0
	1
	1
	2
	0
	0
	0

	32.
	Maß
	1
	3
	0
	0
	1
	0
	1
	1
	1
	0
	3

	33.
	Wellen
	2
	1
	2
	2
	3
	3
	3
	3
	2
	2
	1

	34.
	mißhandeln
	2
	2
	1
	2
	3
	3
	3
	3
	3
	2
	2

	35.
	unbesorgt
	2
	2
	2
	2
	0
	2
	2
	2
	2
	3
	3

	36.
	ausreden
	2
	2
	2
	2
	2
	1
	2
	3
	3
	2
	3

	37.
	Menschenrechte
	2
	2
	2
	2
	2
	2
	3
	3
	2
	3
	3

	38.
	Töne
	2
	3
	2
	2
	2
	3
	3
	3
	2
	3
	3

	39.
	Mitleiden
	2
	3
	3
	1
	2
	3
	3
	3
	3
	3
	3

	40.
	wiederhaben
	3
	2
	2
	3
	3
	3
	3
	3
	3
	3
	3

	41.
	Weisheit
	3
	2
	3
	3
	3
	3
	3
	3
	3
	3
	3

	42.
	Madame
	3
	2
	3
	3
	3
	3
	3
	3
	3
	3
	3

	43.
	Mannsvolk
	3
	2
	3
	3
	3
	3
	3
	3
	3
	3
	3

	44.
	Bauernhaus
	3
	2
	3
	3
	3
	3
	3
	3
	3
	3
	3

	45.
	Leib
	3
	3
	3
	2
	3
	3
	2
	3
	3
	2
	3

	46.
	mitnehmen
	3
	3
	3
	2
	3
	3
	3
	3
	3
	3
	3

	47.
	bedienen
	3
	3
	3
	2
	3
	3
	3
	3
	3
	3
	3

	48.
	Zunge
	3
	3
	3
	3
	1
	3
	3
	2
	1
	3
	3

	49.
	Zorn
	3
	3
	3
	3
	2
	1
	3
	2
	2
	1
	3

	50.
	Treppe
	3
	3
	3
	3
	2
	3
	3
	3
	3
	3
	3


true of words that were awarded partial knowledge ratings. A case in point may be item 30, locker, which appears to have peaked at level 2 status (think I know)

twice, only to return to level 1 status (not sure) later. It would probably be wrong to interpret this profile as a clear instance of ebb and flow in R's knowledge; instead he may simply have applied the level 2 (think I know) rating a bit more leniently than usual at two of the testing sessions. Irregularity in the ratings can probably also be ascribed to factors like mood, time constraints, and the odd keyboard entry error. But even if we allow for some slippage due to such factors, there is substantial evidence of learning by testing hypotheses. In well over half of the items in the sample, ratings tended to rise, fall and rise again over the ten testing sessions; in many instances the curve dipped more than once. Thus the data suggest that as R read, he was actively guessing word meanings, testing his guesses, and drawing on his ever clearer understanding of the story to reconsider and revise. 

Next we will examine a random 50-word sample from the 300 items that W rated after each of eight read-and-test cycles to see if similar patterns emerge. Again, we will look for evidence of both early and late growth and for the instances of non-linear development. These growth data appear in Table 9.5

The items are arranged as before, with words given the same rating throughout the experiment appearing first. In W's sample, the stable category (items 1 through 15) is almost twice as large as it was in the sample of R's growth. As with R, this stable category is actually made up of two subcategories: There are four words (items 1-4), aangripend (gripping), bocht (trick), koter (kid) and grol (joke), which were not known at the outset and were apparently impossible to learn through text encounters. Eleven other words, some of them close cognates like items 6, argument (argument) and item 7, theedrinken (drink tea), were known before the experiment and remained unrevised at level 3 throughout. 

The set of words that followed an ascending profile appears next. This group, items 16-31, is also much larger than in R's sample. Here again, there is clear evidence of new growth at both early and late stages. For instance, item 22, huisraad (furnishings), and item 23, rijtuig (carriage), appear to have received attention early on in the process, while item 16, schurk (villain), appears to have attracted notice just as the experiment came to an end. The remaining 19 words, items 32-50, exhibit the rising and falling profiles we saw in R's sample. Again, some of this instability must be ascribed to slippage factors like inconsistency in the way W assigned ratings from one round of testing to the next.  Nonetheless, rating dips are frequent enough to warrant the conclusion that W's learning often involved testing

Table 9.5
W's ratings of 50 Dutch words on pretest and after each of 8 exposures

	
	Exposure:
	0
	1
	2
	3
	4
	5
	6
	 7
	8



	1.
	aangrijpend
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2.
	bocht
	0
	0
	0
	0
	0
	0
	0
	0
	0

	3.
	koter
	0
	0
	0
	0
	0
	0
	0
	0
	0

	4.
	grol
	0
	0
	0
	0
	0
	0
	0
	0
	0

	5.
	zodat
	3
	3
	3
	3
	3
	3
	3
	3
	3

	6.
	argument
	3
	3
	3
	3
	3
	3
	3
	3
	3

	7.
	theedrinken
	3
	3
	3
	3
	3
	3
	3
	3
	3

	8.
	vos
	3
	3
	3
	3
	3
	3
	3
	3
	3

	9.
	toneelspeler
	3
	3
	3
	3
	3
	3
	3
	3
	3

	10.
	kinderen
	3
	3
	3
	3
	3
	3
	3
	3
	3

	11.
	hout
	3
	3
	3
	3
	3
	3
	3
	3
	3

	12.
	rook
	3
	3
	3
	3
	3
	3
	3
	3
	3

	13.
	moeder
	3
	3
	3
	3
	3
	3
	3
	3
	3

	14.
	lichaam
	3
	3
	3
	3
	3
	3
	3
	3
	3

	15. 
	stok
	3
	3
	3
	3
	3
	3
	3
	3
	3



	16.
	schurk
	0
	0
	0
	0
	0
	0
	0
	0
	1

	17.
	set
	0
	0
	0
	0
	0
	0
	0
	0
	3

	18.
	uithuizig
	0
	0
	0
	0
	0
	2
	3
	3
	3

	19.
	achterneef
	0
	0
	0
	3
	3
	3
	3
	3
	3

	20.
	mankeren
	0
	1
	1
	1
	2
	2
	2
	3
	3

	21.
	aantrekken
	0
	1
	2
	2
	2
	2
	2
	3
	3

	22.
	huisraad
	0
	1
	3
	3
	3
	3
	3
	3
	3

	23.
	rijtuig
	0
	2
	3
	3
	3
	3
	3
	3
	3

	24.
	stinken
	1
	1
	1
	3
	3
	3
	3
	3
	3

	25.
	spuwen
	1
	2
	3
	3
	3
	3
	3
	3
	3

	26.
	ongerust
	1
	2
	3
	3
	3
	3
	3
	3
	3

	27.
	naast
	1
	3
	3
	3
	3
	3
	3
	3
	3

	28.
	mening
	2
	2
	3
	3
	3
	3
	3
	3
	3

	29.
	accepteren
	2
	3
	3
	3
	3
	3
	3
	3
	3

	30.
	opkleden
	2
	3
	3
	3
	3
	3
	3
	3
	3

	31.
	huisknecht
	2
	3
	3
	3
	3
	3
	3
	3
	3



	32.
	knallen
	0
	0
	0
	0
	1
	0
	1
	0
	0

	33.
	afhandelen
	0
	0
	0
	0
	2
	1
	0
	0
	3

	34.
	laf
	0
	0
	0
	1
	1
	2
	1
	2
	2

	35.
	voorop
	0
	0
	0
	2
	2
	1
	0
	1
	0

	36.
	verdelen
	0
	0
	1
	0
	0
	0
	0
	0
	0

	37.
	integendeel
	0
	0
	2
	1
	2
	0
	2
	1
	2

	38.
	voormalig
	0
	0
	2
	3
	3
	3
	2
	3
	3

	39,
	ontsnapt
	0
	1
	0
	1
	1
	2
	1
	1
	1

	40.
	stallucht
	0
	2
	1
	2
	3
	2
	3
	3
	3

	41.
	prive
	0
	2
	2
	0
	2
	3
	3
	3
	3

	42.
	rijselijk 
	0
	2
	2
	1
	3
	2
	2
	1
	2

	43.
	bekendmaking
	0
	3
	3
	3
	3
	2
	3
	3
	3

	44.
	enigszins
	1
	0
	0
	1
	1
	2
	1
	1
	1

	45.
	snappen
	1
	1
	0
	1
	2
	1
	2
	1
	2

	46.
	bedachten
	1
	1
	1
	0
	2
	1
	1
	1
	2

	47.
	geschiedenis
	1
	2
	0
	1
	3
	3
	3
	3
	3

	48.
	opleiding
	1
	2
	0
	3
	2
	2
	2
	3
	2

	49.
	overkomen
	2
	2
	3
	3
	2
	2
	3
	3
	3

	50.
	daarna 
	3
	2
	1
	3
	3
	3
	3
	3
	3


hypotheses. However, the data in the sample also suggest that he did not question and revise his hypotheses as much as R did. Possible explanations for this difference is the one of the subjects to be considered in the next section.

3.3 What draws learner's attention?

We have seen that patterns in both samples of learning data are consistent with a cognitive processing account of vocabulary learning. It is clear that R and W were sure they knew the meanings of some unfamiliar items almost immediately after just one or two reading encounters, while others lay dormant until later. The consistent occurrence of new growth all along the way suggests that items that initially placed high processing demands on the learners eventually became easier to process, thereby freeing up resources for tackling new problems. There are also many instances of non-linear learning trajectories in both samples. In brief, we have argued that patterns in the data give us reason to associate learning effects with paying attention to words. We are now in a position to return to the original question of why R and W learned some words better than others, even though they met them all the same number of times. Drawing on the cognitive processing perspective, we can phrase the question as follows: Why does the learner pay more attention to some words than to others? That is, why might an L2 learner direct mental effort toward one item but ignore another? 

One way of answering the question is to look where growth was the greatest to see if these words share any feature that may have made them especially noticeable to the participants. To identify sets of "most learned" items, it seemed logical to look for items that started out being completely unknown and ended up being rated "definitely known" on the final posttest. Both participants assigned a rating of 0 (unknown) to over a hundred words on the pretest. W assigned 44 of these a level 3 rating (definitely known) on the final posttest; R assigned a level 3 rating to 21. These "most learned" items for both participants are listed in Table 9.6

One feature that stands out in these lists is the predominance of one word class: nouns. Each noun in the two lists has been marked with an asterisk (see Table 9.6). Half of R's most learned words are nouns (11 of 21), and two thirds of W's are nouns (29 of 44). Nouns seem an intuitively appealing type of item to learn; it is easy to imagine that R and W focused attention on people and things in the stories. This appears to be the case in child language acquisition; Gentner (1982) has shown that nouns predominate in the early stages of first language learning. Furthermore, Ellis and Beaton (1993) determined that in intentional learning tasks (learning L2 vocabulary from lists), nouns proved to be the easiest to learn. 

Table 9.6

R and W's most learned words: items rated 0 (not known) on posttests and 3 (definitely known) on final posttests

	
	R's top 21
	
	W's top 44

	
	entzweigerissen (torn apart)
	*
	onthulling (revelation)

	*
	Wagli (cart)
	
	kom aan (come on!)

	*
	Zwingherrn (ruler)
	*
	pandjesjas (formal dinner jacket)

	*
	Mist (dung)
	
	verklaren (explain)

	*
	Herrenfrau (mistress)
	*
	pijltjesschieten (archery)

	
	siegen (be victorious)
	*
	peil (level)

	
	aufschaute (looked up)
	*
	schuilhoek (hiding place)

	*
	Wintervorräten (winter supplies)
	*
	rekenfout (miscalculation)

	
	vernächlassigt (neglected)
	
	voortmaken (move on)

	*
	Grad (degree)
	
	waardig (worthy)

	*
	Gefährde (endangered one) 
	*
	opvolger (successor)

	
	angeschaut (looked at)
	*
	doodstrommel (war drum)

	*
	Abbruch (breaking off)
	*
	hooivork (pitchfork)

	
	gelingt (succeeded)
	
	wakker (awake)

	
	imstande (in a position to)
	*
	schuilplaats (hiding place)

	
	unversehens (suddenly)
	*
	poot (paw)

	*
	Respektsperson (respected person)
	*
	knol (nag)

	*
	Tausch (exchange)
	*
	erf (property)

	
	vertat (wasted)
	*
	inwijdingsrite (rite of initiation)

	
	verstecken (hide)
	*
	stallucht (stable smell)

	*
	Herrin (mistress)
	
	aantrekken (put on)

	
	
	*
	achterneef (distant cousin)

	
	
	
	voormalig (former)

	
	
	
	gelijkelijk (gradually)

	
	
	*
	rijtuig (vehicle)

	
	
	
	uithuizig (not at home)

	
	
	*
	bekendmaking (announcement)

	
	
	*
	set (pair)

	
	
	*
	huisraad (furnishings)

	
	
	
	prive (private)

	
	
	
	afhandelen (finish off)

	
	
	
	mankeren aan (lack)

	
	
	*
	armleuning (arm rest)

	
	
	*
	plastron (shirt front)

	
	
	*
	lui (people)

	
	
	*
	rechtszaak (court case)

	
	
	*
	klomp (wooden shoe)

	
	
	*
	ziel (soul)

	
	
	*
	heuvel (hill)

	
	
	*
	druppel (droplet)

	
	
	
	tevreden (satisfied)

	
	
	
	het mis hebben (get it wrong)

	
	
	*
	modderspat (splash of mud)


But it is not clear how part of speech affects situations like comprehension-focused L2 reading where learners have some choice in the words they pay attention to. The fact that R and W's most-learned lists included many instances of nouns certainly suggests that this type of item attracted their attention more than words of other grammatical classes. However, it is also possible that the predominance of nouns in the learning simply reflects a predominance of nouns in the sets of targets they were tested on.

To determine whether there was a learning effect for word class in the two experiments, we identified all of the items R and W did not know at the outset of the experiments (words rated 0 on pretests) and noted their end status (the ratings given on final posttests). This made it possible to establish a set of general learning expectations or norms for the items regardless of their word class. These norms are shown in Table 9.7. 

Table 9.7
Distributions of words of rated 0 on pretests by final rating

	Rating
	 R's 

distribution of 136 items
	R's

distribution percentages
	W's

distribution of 114 items
	W's

distribution percentages

	0 (not known)
	35
	26%
	34
	30%

	1 (not sure)
	51
	38%
	17
	15%

	2 (think I know) 
	29
	21%
	22
	19%

	3 (definitely know
	21
	15%
	41
	36%


Next, we established end-status figures for the nouns, verbs, adjectives and adverbs in R and W's data so that these could be compared to the norms in Table 9.7. For instance in the case of R, we determined the percentage of nouns that remained unknown (state 0), the percentage rated "not sure" (state 1), and the percentages rated at states 2 and 3 and compared these outcomes to the normal distributions. The same was done for the verbs, adjective and adverbs. Statistical analysis of R's results (chi square) showed no significant effect for word class. Contrary to the impression given by his most-learned list, there was no indication that R learned words of a particular part of speech (e.g. nouns) in a way that varied from the overall norm. 

However, the results (shown in Table 9.8) were quite different in the case of W. If we compare the noun column to the overall norm in the last column of the table, we see that the impression of a learning advantage for nouns is clearly confirmed. Noun movement into the definitely known category (63%) far exceeds the overall movement into this category (36%). Verb and adjective movements appear to follow the norms fairly closely, while adverbs show a definite tendency to lag. The effect of part of speech was confirmed by a chi-square analysis with the overall movements entered as expected outcomes for all four word classes. The critical value of 27.877 (d.f. = 9, n = 114, p < .001) was exceeded; therefore, the null hypothesis — the notion that all classes of words were learned equally — must be rejected. These findings are consistent with previous research (Ellis & Beaton, 1993; Laufer 1997) which indicates that nouns are easy to learn and adverbs are difficult.

Table 9.8 

W's learning by word class: final status of items initially rated 0 (figures are percentages)

	Rating
	Nouns

n = 51
	Verbs

n = 32
	Adjectives

n = 20
	Adverbs

n = 8
	Total

 n = 114

	0 (not known)
	14
	34
	35
	38
	30

	1 (not sure)
	8
	16
	10
	25 
	15

	2 (think I know) 
	16
	13 
	20
	25
	19

	3 (definitely know
	63
	38
	35
	13
	36


Why were nouns learned more than verbs, adjectives or adverbs, and why did this feature in W's learning but not in R's? The obvious explanation would seem lie in an important difference between the two texts. Unlike R who read a normal unillustrated text, W read a comic book. The illustrated text may have functioned as a sort of picture dictionary, offering numerous opportunities to associate names of things with images. In the report of the  study of W in Chapter 8, we noted that ratio of pictures to text was high. On average, there was one picture for just 15 words of text. Brown (1993) has claimed strong learning effects for seeing a picture of a concept and then encountering the word form that matches it. This research precedent along with the fact that high noun uptake co-occurs with the availability of pictures suggests taking a closer look at the role image support for meanings.

3.4 Picture support and other factors in an information-processing framework

The finding that W tended to learn nouns has prompted us to investigate whether his uptake of new words can be associated with amounts of "picturedness" in the Lucky Luke comic. But first we will consider where the image-support factor fits in the theoretical framework we have proposed. Certainly, we can imagine that pictures attract a reader's attention. Brown's work (1993) supports this impression; as we noted above, she found a learning effect for items that were pictured in materials before the written form appeared. She outlines the learning scenario that would explain this effect as follows: First the reader sees a picture and realizes that he has no item in his L2 lexicon to match to it. This creates a "visual gap" (p. 263). Then, very shortly afterwards, the learner encounters the written form that matches the picture, and the learner can fill in the gap. Presumably, the word-meaning association becomes memorable because of the processing involved in making the match. Gap-filling of this type fits neatly into the cognitive model, but, of course, we can also imagine that events might not occur exactly in this order. That is, readers might also notice pictures after their attention has been drawn to unfamiliar words, and refer to the images for clues to meaning. In this case, the picture serves as an informational resource rather than a way of focusing attention, and we must look for other reasons why a reader might focus attention on a particular word. 

Why might a reader like W attend to unfamiliar language in a frame of Lucky Luke? One fairly obvious answer is to understand the events of the story. We can readily imagine that readers would pause to examine language that impeded their ability to follow the plot. Attention might also be drawn to words for other reasons. A word might look familiar or interesting in some way; for example, it might resemble a word in another language the reader knows. However, it is difficult to know which words might snag a learner's attention for personal reasons. Therefore, we will limit our exploration of attentional variables to one that is a consistent feature of narrative reading scenarios: importance to plot. It seems safe to assume that most readers are motivated to attend to unfamiliar words that are important to understanding story lines. 

If a reader of an illustrated text looks to the pictures for help with a problem item, then successful understanding of story events requires that the images be helpful. Similarly, if a reader of an unillustrated text looks for meaning support in the language surrounding the problem item, successful comprehension depends on how informative the surrounding context is. Therefore, in terms of the cognitive processing framework, we can hypothesize that conditions conducive to successful word learning include reasons for the learner to attend to an unfamiliar item (e.g. importance to the plot or amount of image gap creation), and the availability of good information about the item's meaning (e.g. from a picture or the text itself). The research questions that follow from this hypothesis are as follows:

In the case of W, who read an illustrated text: 

What were the roles of plot importance, picture support for meaning, and text support for meaning in W's learning of new words?

In the case of R, who read an unillustrated text:

What were the roles of plot importance and text support for meaning in W's learning of new words?

4. Investigating plot importance, text support and picture support variables

4.1 Method

We limited the investigation to items the participants did not know at the outset of the experiments, since these items offered more scope for change than words that started out already partly known. To locate the 114 words that W had rated 0 on the pretest, we used the word-processing "find" command, to search the Lucky Luke text. We located the 136 words that R had initially rated 0 in Der Besenbinder in the same way. The target words were underlined so that the raters, a native speaker of German in the case of Der Besenbinder and a fluent speaker of Dutch in the case of Lucky Luke, could read the stories and assess the importance of the targets to the events of the story. But before working with these texts, the raters first read versions with the target words blanked out and attempted to supply the missing words. This methodology (pioneered by Beck, McKeown and McCaslin, 1983) allowed the raters to base context helpfulness judgments on the extent to which their guesses matched the meanings of the items in the original texts. Following Beck et al., raters assigned a context a helpfulness score of 4 when a guess closely matched the target, 3 when the context prompted a generally correct guess, 2 when no guess was possible, and 1 when the context prompted a wrong guess. 

The raters then proceeded to judge the importance of the targets in understanding the story plots. Again, a four-part scale was used: targets were rated 4 if the item was deemed crucial to understanding the story, 3 if it was important but not crucial, 2 if it was not very important, and 1 if it was not important at all. Following the precedent set by Neuman and Koskinen (1992), the Dutch rater assessed the informativeness of images using a four-part scale. She assigned 4 points to an exact representation of a target word if it appeared in the same frame as the target or in an adjacent frame. A rating of 3 was assigned to an image that was generally helpful, 2 to one that was not helpful and 1 to a picture that supported a wrong interpretation. 

To determine how well the text factors predicted R's word learning outcomes, the ratings for importance to plot, context support functioned as independent variables in a multiple regression analysis. In the case of W, there was an additional factor: picture support for word meanings. Because the investigation was exploratory, we did not assume that any one variable was more important than the other; that is, we allowed the stepwise procedure to identify the main source of variance. 

4.2 Results 

In the case of the 136 words R did not know at the outset of the experiment, neither importance to the plot nor context helpfulness was found to influence his eventual vocabulary uptake. As Table 9.9 shows, the correlations of factor ratings to R's final knowledge ratings are extremely low and the probabilities of these slight effects happening by chance are high.

Table 9.9 

Correlations of hypothesized factors and R's learning scores (n = 136)

	Helpfulness of context:
	r = .047
	p = .584



	Importance to plot:


	r = .125 
	p = .146


W's results were similar. None of the hypothesized factors were found to affect his learning outcomes. The multiple regression results appear in Table 9.10. Much as in the case of R, the contribution of the hypothesized factors is very minor indeed and the chances of these being random events are high. 

The analyses show that R and W's vocabulary uptake through reading cannot be explained by the text factors we investigated. Both R and W indicated that they learned a great deal of new vocabulary over the course of many exposures to words in context, but factors that might be expected to explain why some words were learned and some were not  — the helpfulness of surrounding words or pictures and importance to the plot — clearly had no impact on their uptake of new vocabulary. 

Table 9.10

Correlations of hypothesized factors and W's learning scores (n = 114)

	Helpfulness of context:
	r = .083
	p = .382



	Importance to plot:


	r = .017
	p = .856

	Helpfulness of pictures:


	r = .090
	p = .341


To test this rather surprising finding in a more rigorous manner, we decided to compare extremes in the data. From the 136 words R did not know at the outset of the experiment, we separated out two sets of items: the 21 words he rated "definitely known" at the end of the experiment and the 35 items that remained at "don't know" status. Items rated "not sure" or "think I know" were excluded. Our thinking was that any role for the text factors under investigation should be especially pronounced in these two sets of data from opposite sides of the learning divide. However, analyses of variance failed to reveal any significant differences between learned and non-learned words for any of the text variables ( d.f. = 9, F = 1.308, p = .259). 

Table 9.11
Mean ratings for text variables in R's learned and unlearned words (standard deviations in parentheses)

	
	Importance to plot 
	Context support

	Words rated 0 

(don't know)

n = 35
	2.37 (0.77)
	2.60 (0.60)

	Words rated 3 

(definitely known)

n = 21
	2.76 (0.77)
	2.68 (0.66)


The sets resembled each other very closely in the extent to which words in each were important to the plot (see Table 9.11). The means also indicate that context support was strikingly similar for both sets of words; they are nearly identical to the mean for the entire 136-word set which is 2.61 (SD = .623). The means approach 3, the score awarded to contexts deemed to be generally supportive of an item's meaning, so we can conclude that the text tended to offer fairly good meaning support for targets. In fact, only one context was awarded a score of 1, the score assigned to a context judged to support an incorrect interpretation of a word's meaning. 

Table 9.12

Mean ratings for text variables in Ws learned and unlearned words (standard deviations in parentheses)

	
	Importance to plot 
	Context support


	Picture support

	Words rated 0 

(don't know)

n = 34
	1.62 (0.70)
	3.32 (0.84)
	2.32 (0.59)

	Words rated 3 (definitely known)

n = 41
	1.81 (0.79)
	3.20 (0.90)
	2.51 (0.87)


Two sets of items — words learned and words not learned by the end of the experiment — were also identified in the 114 items W did not know initially. Again, analyses of variance looked for differences in the data for the 41 learned items and the 34 unlearned items, and again, no significant differences were found (d.f. = 22, F = 0.721, p = .798). Much as we saw with R, means indicate that amounts of picture and context support available to W in the two sets of words were nearly equal; means and standard deviations are almost identical for the known and unknown words (see Table 9.12). Meaning support on offer in the text and in pictures appears to be fairly good; again, mean scores are around 3 — the score assigned to a context deemed to be generally supportive of meaning. The mean for supportiveness of verbal contexts is higher than it was in the case of R; the rater found the spoken dialogue in the Lucky Luke text to be highly predictable. The extent to which words were important for understanding the events of the story was also very similar for learned and unlearned words. In brief, no effects for the text variables were found in R and W's results, even in the data sets where their impact could be expected to be most pronounced.

4.3 Interpreting the results 

The lack of any role for text variables widely assumed to be important is surprising; the fact that no effects emerged from the comparison of most- and least-learned word data seems even more striking. However, there is a research precedent for these findings. An investigation of ESL learners by Zahar, Cobb and Spada (submitted) used the same scheme by Beck, McKeown and McCaslin (1983) for rating helpfulness of contexts and found results similar to those we reported above. The mean score for context help amounted to 2.5 (SD = 0.5); again, the contexts were shown to be moderately helpful. But presence (or absence) of support for meaning in contexts did not influence learning results. The main determinant of learning in the study proved to be frequency of occurrence: words repeated frequently in a story were learned by more students than less frequently occurring items. 

Of course, these findings should not be taken to mean that readers do not turn to picture or verbal contexts for help or attend to words that are important for understanding story events. Rather, they suggest that the acquisition of new word knowledge from contextual encounters is a highly complex event, with other factors at work. Decisions to attend to unfamiliar words instead of ignoring them must share certain measurable psychological characteristics, but our results suggest that analyzing features of texts alone cannot tell us very much about such decisions. Similarly, the process of drawing on useful information in contexts to build meaning representations must have identifiable psychological components, but looking to texts for clues about them is inadequate. Clearly, a research model that incorporates both learner and text factors and their complex interactions is required.

Although this exploration leaves us with unanswered questions about the psychological nature of learning from text, the practical implications of the findings appear relatively straightforward. The main thesis findings showed that frequent text encounters are useful to learners, but the results reported above suggest that a close description of text features that support learning is difficult, and perhaps even irrelevant. From a practical perspective, it seems that we need not worry too much about how explicitly words are explained in a text, how clear the illustrations are, or which words readers are likely to attend to because L2 readers will learn new words anyway. Even encountering words again and again in the same contexts proved to be useful for the learners we investigated. So, in the final analysis, what seems to matter more is not quality, but quantity. We have provided a wealth of evidence showing that frequent encounters contributed to vocabulary acquisition — not a surprising finding given our initial premise that incidental word learning is essentially probabilistic. However, it is rather surprising to see that learning occurred whether other features assumed to help the process along were present or not.  

5. Conclusion

In this chapter, we have placed our experimental findings within the broader context of theoretical work on vocabulary acquisition. In the next chapter we will consider in detail the applications of this work, specifically, how we can ensure learners get the frequent encounters that appear to be so crucial for acquisition.
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