Chapter 10: Implications, Limitations and Future Directions

1. Introduction

As the title of this chapter suggests, the discussion here will approach our experimental findings from three different perspectives. First we consider the implications of our work for L2 instruction and materials design. Then we discuss problems in the research and how they can be addressed. Finally, we propose a plan for investigating important questions raised by our experiments. In brief, the chapter explores the following questions:

How can we use our findings to make teaching and learning more effective?

How can our experimental model be improved?

How can we use the model in future investigations?

We turn to the first of these questions in the next section which begins with a review of the thesis findings.

2. How can we use results to make teaching and learning more effective?

2.1 Recapitulating the findings

The thesis set out to demonstrate what had seemed initially to be a simple truth: Extensive reading is good for L2 vocabulary development because you will run into new words often and this will help you learn them. Matters proved to be far less straightforward. One of the first problems we encountered was that few of the words that most learners are likely to be interested in acquiring are actually repeated very often in natural texts (such as novels). Nonetheless, we found a repetition effect for the small set of uncommon words that did occur often in a narrative text. In the Mayor of Casterbridge experiment reported in Chapter 4, frequently repeated words were acquired by more of the learners than words that occurred in the text less often. But exposing learners to reading materials specially rewritten to include more repetitions of unfamiliar words did not produce the same effect. In the newspaper texts experiment reported in Chapter 5, frequently repeated items were not acquired by more learners than less frequent items. 

So we decided to take a second look at natural texts and the opportunities available for learning from multiple encounters, this time using more sensitive measures and a case study methodology. In the experiment reported in chapter 6, sensitive testing revealed a considerable increase in E’s vocabulary knowledge after she encountered target words that occurred two, three or four times in a German novella. The experiments with R and W, which were carefully designed to isolate the effect of each reading encounter, used the sensitive testing technique to trace growth over the course of many encounters with hundreds of target words. There were six main findings. 

First, both R and W's knowledge of target words increased demonstrably as a result of multiple encounters. In both cases, the number of words the participants rated 0 (don't know) decreased dramatically by the end of the experiment. Much of the growth involved acquiring partial knowledge of words. Secondly, much of the total growth that was eventually reported — after ten textual exposures in the case of R, and after eight in the case of W — had already occurred in the early stages of the experiments. W's gains after reading Lucky Luke just twice were especially striking. Thirdly, modeling both participants' growth as matrices revealed that word knowledge was not stable; with repeated contextual encounters, the learners appeared to lose and regain word knowledge in a manner that is consistent with learning through hypothesis testing. The fourth finding was especially intriguing: the probability matrices based on growth after just one reading encounter proved to predict the growth effects of subsequent encounters surprisingly well for both R and W. Fifth, comparison of these two experiments indicated that more growth occurred when the reading treatment included illustrations. Finally, the investigation reported in the previous chapter revealed that word characteristics (importance to the events of the story and informativeness of verbal and picture support) could not account for the vocabulary knowledge gains R and W reported. 

2.2 Maximizing volume 

These experiments provide unequivocal evidence that frequent reading encounters "work"; meeting words often makes it possible for learners to engage in the crucial process of formulating and testing hypotheses about meanings. We saw that even when R and W met words in the same contexts, their knowledge of the items grew substantially over the course of repeated encounters. We have also shown that R and W profited from meeting the words often, regardless of whether they were important to the story or occurred in information-rich contexts. An obvious implication of these findings is that we should encourage L2 learners to read as much as they can, so that they increase their chances of meeting new words and, importantly, their chances of meeting them repeatedly. It is important that language courses include an extensive reading component, since the number of words intermediate and advanced learners need to know is larger than direct instruction can tackle.

However, direct vocabulary instruction does have an important role to play in making L2 reading more efficient for beginning learners. Analyses of large corpora  (Nation, 1990; Nation & Waring, 1997) indicate that a person who knows the meanings of the 3000 most common words of English should be able to understand 95 percent of the words that occur in a typical English text. Work by Laufer (1989, 1992) with ESL readers has suggested that knowledge of these 3000 items represents a threshold figure for reading comprehension. In other words, without knowledge of this core vocabulary, reading a normal unsimplified English text is a laborious and painstaking exercise since the learner does not know enough words in surrounding contexts to work out the meanings of problem items. 

It follows that the best way of bringing beginning learners to the point where they can actually do significant amounts of comprehension-focused reading (and infer meanings of new words along the way) may be to ensure that they achieve mastery of the 3000-word high-frequency core of the language. How might such mastery be achieved? The slow pace of normal classroom learning — typically five new words per hour, according to Milton and Meara (1995) —  suggests that unfashionable methods like requiring learners to memorize long lists of words and their L1 equivalents may be very valuable in helping beginning learners to achieve lexical autonomy quickly. Simplified readers may also be a useful resource for learners who need to acquire high frequency vocabulary.

For teachers of learners who can read unsimplified texts, the finding that frequent encounters are important means making classroom decisions that favor reading in volume. Bamford and Day (1998) point to the importance of creating and modeling a culture of reading in the L2 classroom. They mention that students should have easy access to a wide choice of interesting reading materials and they recommend using classroom time to do sustained silent reading. This sounds like good advice at a time when uninterrupted attention to a long stretch of text is an increasingly rare experience for many people. Indeed, devoting the ESL reading class hour to doing extensive reading may be a better use of a limited resource than using the time to discuss reading strategies or work on exercises to develop skills many learners already possess as a result of learning to read successfully in their L1s. Evidence for this perspective comes from a study of Japanese ESL learners by Robb and Susser (1989). They contrasted proficiency increases in two groups of learners, one group who completed a reading skills workbook and another group who used class time to read texts and answer comprehension questions. Results on a variety of measures including vocabulary tests clearly favored the reading condition.

2.3 The war on poverty

No one would disagree with the idea that reading a lot is a good thing and that reading more is even better. However, one of the problems that our research confronted is that a single book or story offers few opportunities to learn new words through multiple encounters because the needed repetitions simply do not occur. Even when texts are long, only a small number of words meet the key criteria of being both uncommon and much repeated. For instance, in all 21,000 words of the simplified version of The Mayor of Casterbridge, we were able to identify only eight items that were both unusual enough to be unknown to the learners (i.e. not among the 2000 most frequent English words) and used in the text at least seven times. Other attempts to locate frequently occurring words resulted in lists consisting mostly of very common items: In our experiments with Dutch and German texts, we found that the set of items that occurred one time only in the texts was the most likely to contain unusual words that learners might not already know. 

Therefore, the question that L2 materials designers might usefully address is the following: What can be done to improve the chances that learners will get multiple exposures to new words when they read? One possible solution is rewriting texts to include more occurrences of items. However, there are distinct disadvantages to this approach. In addition to being enormously time consuming to do, rewriting does not allow learners to direct their own learning. The writer, rather than the learner, selects the few items that will receive the recycling treatment. Furthermore, as our brief venture in this direction showed, it is not at all clear that such contrived texts foster the expected learning results (see the Chapter 5). 

A variation on this approach is to supplement a text (instead of altering it) to increase numbers of encounters with selected items. For instance, Paribakht and Wesche (1997, 1999) tested the effects of reading texts and then completing supplementary vocabulary exercises that recycled certain items. They found the additional activities to be beneficial. But like the devising of special texts, this is an inefficient solution. The exercises are laborious to write, the number of words that get instructional treatment are necessarily limited, and it is the writer, not the reader, who sets the learning agenda .

A solution that might seem highly promising is the idea of selecting readings on a particular theme, the assumption being that several texts on the same subject have some words in common, more than texts on diverse topics do. Unfortunately, analyses that test this assumption have delivered rather disappointing results. Kyongho and Nation (1989) compared the extent to which words beyond the first 2000 most frequent words of English were recycled in two sets of newspaper texts. One set consisted of four short texts on unrelated topics and the other set was made up of four pieces that were all on the same topic. Comparison of the two sets showed that the chances of encountering unfamiliar words repeatedly were better in the sets that had subject matter in common, but only slightly. Recent analyses of book-length texts for young L1 readers by Gardner (1999) point to a similar conclusion. He treated several novels of the same genre (e.g. Egyptian mummy mysteries) as a single corpus and found few instances of frequently recycled words, except for very common items. 

These findings hardly amount to an argument for abandoning theme-based approaches to language teaching, however. On the contrary, theme-based activities offer L2 learners an interesting body of material to read, discuss and write about — classroom activities that motivate language learning and serve the cause of vocabulary acquisition well. The point is that unassisted extensive reading on a theme cannot offer the L2 reader as much in the way of recycled vocabulary as some have hoped.

Recent developments suggest that computers may do a better job of solving the scarcity-of-repetitions problem. One particularly interesting idea involves reading L2 texts on a computer screen with the assistance of a concordancing program. Concordancers are designed to search a large body of texts at great speed, gather all the lines of text that contain a particular item, and list them so that the reader can easily evaluate many instances of the word in use. Cobb (2000) has developed a website that allows learners of French or English to read (and hear) long narrative texts on-line and access a concordance for any item they wish to query simply by clicking on it (see Figure 10.1). The first five of 11 context lines that become available when a reader of de Maupassant's "Boule de Suif" clicks on the item  lambeau (scrap) can be seen at the bottom of Figure 10.1.

Cobb's on-line line reading resource (http://132.208.224.131) has yet to be tested with learners, but it is clear that it has the potential to offer multiple exposures to new words in context. Learners have ready access to many examples of an unfamiliar word in use, many more than they would ordinarily encounter, even over the course of a great deal of "normal" reading. It is worth noting that the program also offers access to on-line dictionary definitions, but this option becomes available only after a word has been concordanced; thus the program design encourages learners to evaluate multiple contexts before they check guesses against definitions. 

Figure 10.1

On-line reading in French (Cobb, 2000) showing concordance lines for lambeaux
(Screen dump to be added here)

2.4 Repeated readings

Although on-line concordancing has the important advantage of allowing learners to examine words in different contexts, we should not underestimate the usefulness of encountering words repeatedly in the same contexts. It may not be possible to require L2 learners to read the same text eight or ten times over as R and W did, but the fact that they felt more confident about their knowledge of many items after just a few readings suggests that encouraging learners to read the same text one or two more time offers high returns. This can happen quite naturally in courses where an assignment is read in preparation for class and then again later in studying for a test on the material. Many language textbooks already include reading activities that require learners to look at texts again. For instance, exercises that ask learners to summarize a text, to think of a better title, to outline main points, or to retell the story to a partner may be of special value for vocabulary acquisition simply because they require the learner to reread the text. 

First language studies of child readers point to the success of the repeated-readings technique (e.g. Dowhower, 1994; Samuels, 1979/1997). This work shows that at-risk readers can achieve important proficiency gains through reading the same text aloud repeatedly, usually to a partner. The repetition appears to enable the learner to move out of slow, word-by-word decoding and into more fluent, automatic processing. Research has also shown that readers acquire new word meanings as a result of the technique (Leung & Pikulski, 1990). The method seems likely to also be useful in helping beginning L2 learners to achieve reading fluency (especially if L1 and L2 orthographies differ), with incidental vocabulary gains as a fringe benefit. Whether more advanced learners can be convinced that there is value in activities that explicitly require them to read the same text over and over again is less clear. We have seen intermediate ESL learners show considerable persistence in a language lab activity that required them to listen to a passage, read it out loud on tape, and repeat the exercise until pronunciation and intonation were deemed to be perfect. It is certainly possible that learners are more willing to engage in repetitive activities than their teachers assume. 

In summary, since significant amounts of vocabulary learning appear to accrue with just several rereadings of the same text, we can conclude that teachers would be wise not to underestimate the value of repeated reading activities.

2.5 Other implications

So far we have focused on the implications of the text frequency findings. Another result that has implications for materials design is the finding that large vocabulary gains were associated with reading an illustrated text . The comic book text used in the study of W proved to be a rich resource for learning vocabulary; W reported exploiting the illustrations for information about meanings in his reading log, and notes that he eventually developed vivid picture associations with certain words. Although the exploration of W's learning data did not reveal any direct connection between the extent to which a target was pictured and how well a target was learned, it seems clear that full-length comic-book texts can offer L2 readers good opportunities to learn many new words. The pictures may contribute to the building of an associative network and serve to make new words more memorable. Since comics are also motivating to read, producers of materials for language learners might give new consideration to this format. Book-length adventure comics currently feature large in the L1 literacy experiences of many young Asians, so a receptive audience for this type of text may already be in place. 

Our experiments also identified a unique way of predicting vocabulary gains. In both case studies, modeling initial growth rates as probability matrices allowed us to accurately predict the number of words the participants would rate "definitely known" at any point in the experiments. Clearly two instances of success are hardly enough to claim that the method is foolproof, yet it is interesting to consider how matrix modeling might be used in practical situations, should it prove to be reliable and accurate. Would teachers want to be able to predict how much L2 vocabulary students could be expected to learn from reading a particular text? Perhaps they would, though predictions of this type might be of more interest to course developers trying to make choices about texts to choose. For instance, if growth predictions for a group of learners of a particular L2 proficiency level prove to be consistently high for Text A but much lower for Text B, then the matrix technique provides a useful basis for making a decision. However, there is no reason to assume that any such easy-to-interpret consensus would emerge since a learner's probability matrix seems likely to represent a highly complex interaction of individual and text variables.  

The question of what this rather mysterious quantity represents is a topic we will return to in the final section of the chapter which offers proposals for further investigation, including ways of arriving at a better understanding of what a learner's probability matrix represents. But first we will discuss a number of problems in the thesis experiments and how they might be addressed. 

3. How can our experimental model be improved?

We will discuss shortcomings of the thesis research from two perspectives: First we will review the thinking that shaped the sequence of the thesis briefly, noting the ecological concerns that arose from design decisions. Then, we will identify problems of a more technical nature related to measurement and design.  

3.1 Ecological concerns

A main goal of the thesis was to address methodological issues. Throughout, we have tried to avoid testing and design problems we observed in earlier investigations, and to remedy them by introducing improvements. While the innovations have served our research purposes well, they are, in turn, the source of new methodological problems. 

A case in point is the experiments reported in Chapters 4 and 5. In these studies, we wanted to be sure that each participant had read every word of the experimental texts: Therefore, we read the entire texts aloud in class and excluded data produced by students who were absent from any of the reading sessions. We took these steps because there was uncertainty about whether participants had actually completed reading tasks in earlier research. Reading the text aloud also helped us gain experimental control in other ways: It meant that learners had little opportunity to consult dictionaries or reread texts outside of class, issues that may have compromised findings in earlier studies that did not control these factors. As a result, we were able to make a more convincing case for the effect of frequency than had been made before. However, the interventions also compromised the ecological validity of the experiments. That is, we cannot be sure how the frequency findings apply to more usual reading situations where learners read silently for themselves, consult dictionaries at will, and are free to linger over some sections of text and skip over others. Nor can we be sure how relevant the study is to normal classroom groups which typically include some unmotivated learners who are frequently absent. 

The ecological compromises increased as we sought to isolate frequency effects. Reader E in the experiment reported in Chapter 6 read the German novella only once, much as most readers would. But since it was hard to arrive at neat experimental conclusions about words that she met perhaps twice, or perhaps three or four times, we decided that in our next experiments we would limit the scope to testing words that occurred only once in an entire reading treatment. Then, to understand the effect of each new reading encounter on these singletons, we introduced an unusual requirement: Participants would read the same text again and again, not just two or three times but eight times or more. Of course, strict requirements to avoid any further contact with the L2 being investigated during the course of the experiment, and to refrain from referring to dictionaries served to make the task seem even less like real L2 reading. 

These stipulations entailed yet a further ecological compromise: Participants needed to be patient, mature people who were willing do the multiple readings and see the projects through to completion. So instead of naive classroom learners, we worked with R and W, who are both sophisticated, self-disciplined adults. In addition to being motivated and skilled in acquiring languages, they are probably more aware of academic research and what its goals might be than most classroom learners. Therefore, R and W's results are not directly generalizable to other settings. We can see their substantial and continued growth as indicative of what is possible when conditions for incidental vocabulary learning are very good, but we should not expect typical classroom learners who might reasonably read a text twice or three times to achieve the same impressive results.

In summary, concerns for ecological validity and experimental control  dictate hard choices. True classroom environments are more "real" but they are difficult to control experimentally. On the other hand, carefully monitored laboratory-like settings are not satisfactory either, as they scarcely resemble "real" reading at all. The way out of the dilemma may be to continue with carefully controlled case studies of repeated readings with the goal of eventually returning to the classroom. If case studies of multiple readings of the same text continue to show strong learning effects for two or three repeated readings, then it would be useful to test this in real language classrooms. If studies of individuals establish that probability matrices are reliable and accurate tools, we would want to use them in real L2 reading classrooms to understand the progress of vocabulary growth. 

3.2 Measurement and design concerns

3.2.1 Testing

Chapter 6, which reports case studies of two French-speaking learners of German, represents a turning point in our experimental methodology. At this juncture, we made two major changes: we rejected the multiple-choice testing used in our earlier experiments in favor of a more sensitive measure, and we left the classroom-oriented group design behind in favor of a case-study approach. These decisions resolved earlier problems and made it possible to examine vocabulary learning through reading more closely than had been possible before, but they also introduced new problems.

Multiple-choice testing was rejected because we needed a measure that tested large numbers of items efficiently, was easy to prepare, and detected partial levels of growth. The simple four-part ratings scale we opted for (see Table 10.1) met these criteria . The self-report rating scheme also had the important advantage of not drawing undue attention to target words. Unlike multiple-choice formats which invite testees to puzzle over definitions and distractors, the ratings task focused a minimal amount of learner attention on the targets. Other testing formats that require the learner to demonstrate word knowledge (e.g. by providing definitions) were also deemed unsuitable because they would make the learner overly aware of the items, especially with many rounds of testing. We recognized it was inevitable that some of the targets would be recognized as the participants read, and that they might give them special attention for this reason. Such attention to a few items is hardly troubling since it is consistent with ordinary experiences of encountering unknown words in reading: we pause and wonder over them. 

Table 10.1

Four-part self-report scale

0 = I definitely don't know what this word means

1 = I am not really sure what this word means

2 = I think I know what this word means

3 = I definitely know what this word means

But too much attention in too many instances is a problem. For example, let us imagine that a reader is able to identify all the targets in a text, and that she studies them in preparation for the test she knows is coming. The test requires her to do something effortful to demonstrate her knowledge of each item each time she takes it; let us suppose that she is asked to provide translation equivalents. We could hardly claim that word knowledge gains she achieved after ten rounds of such testing were simply a by-product of reading to comprehend a story. The self-report ratings scale was chosen with a view to avoiding this scenario and approximating the conditions of incidental learning as closely as possible. Both R and W reported that they recognized only a handful of the targets as they read, even after many rounds of reading, so the rating method appears to have met the important challenge of drawing a minimal amount of attention to the test targets. 

However, the fact that R and W did not demonstrate their vocabulary knowledge until the investigations were over make findings difficult to interpret. At the end of the experiments, they provided translation equivalents for words they had rated "definitely known" on the final ratings tests. As we saw in Chapters 7 and 8, both R and W proved to actually know the meanings of most of the words they claimed to definitely know (roughly 80 percent). The problem is that we cannot be sure how well they really knew words they claimed to know at other, earlier points in the experiment. The ratings reflect their confidence in their knowledge, but not its accuracy. The accuracy of their knowledge is important because we have claimed that patterns in longitudinal profiles provide evidence of a process of hypothesis testing and refinement. To understand the nature of this process we need to ascertain what the participants actually knew at various points along the way, not whether they thought they were correct. 

The following example of the German noun Mitleiden illustrates the problem. Its ratings profile from pretest to tenth posttest is as follows:

Mitleiden: 23312333333

The first figure on the right indicates that R rated this word "think I know" on the pretest; then he rated it "definitely known" after meeting the item in context for the first time, and again after a second reading. After that, knowledge ratings shifted downwards before eventually heading upwards and remaining there. We have argued that a U-shaped profile is evidence of hypothesis revision. Certainly, it is clear something happened to R's knowledge of this word before it stabilized, but what exactly? With no information about what R actually knew, it is difficult to say. Should we assume that he knew the true meaning of Mitleiden (sympathy) early on, then lost confidence in that interpretation, and regained it later? Or, does the profile mean that he felt very sure about the wrong hypothesis early on (e.g., he "definitely knew" Mitleiden meant shepherd), only to realize later this was wrong, and arrive at a new correct hypothesis? In other words, did reading the novel simply reinforce a correct impression, or did it bring about a radical revision of a wrong impression? These are two very different learning processes but the ratings data offer no clues about them.

Indeed, there is a great deal that we do not know about R and W's vocabulary growth because of the self-report scheme. The discussion above focused on the difficulty of interpreting what "definitely known" means at different stages of the experiments. But we might also wonder what the other knowledge levels mean. Does "think I know" have the same meaning at the beginning of a repeated readings experiment as it does at the end? And, exactly what kind of word knowledge does a participant who assigns this rating have? Does R mean the same thing W does when he assigns "think I know" status? Of course, all of the same questions can be asked about the "not sure" judgment, and it is also possible that "don't know" meant something slightly different to one participant than it did to the other. 

In spite of the problems that using self-report schemes entail, they have served the purposes of this research well. We succeeded in assessing vocabulary knowledge gains in a way that largely maintained the integrity of the comprehension-focused reading experience — something many studies of incidental acquisition failed to do. Testing did not turn the reading into a test-preparation activity for the participants. Therefore, rather than abandoning the self-report approach, we would seek to improve on it. 

One way of gaining a clearer sense of what participant ratings mean would be to include a set of targets that are like the true experimental targets in every way except that the data they produce are not part of the analyses. These "indicator" targets would be mixed in among "real" targets. Then, to get a sense of the accuracy of a participant's ratings at various points in a repeated readings experiment, the researcher could interview the participant about his knowledge of words from this indicator set, without compromising the real targets by focusing attention on them. Including some items that do not appear in the reading treatment among true targets might also serve as a useful credibility check. We are confident that our participants reported their knowledge honestly, but results would be more convincing if we could show that they did not learn items that did not occur in the reading treatment. 

3.2.2 Experimental design

In the later thesis experiments, we made much of the vocabulary growth of two individuals. It is clear that strong claims about the vocabulary learning benefits of reading novels, or the power of matrix models to predict vocabulary growth can hardly be made on the basis of just two cases. However, studying individuals has served the thesis research well. Case study methodology allowed us to test word knowledge more extensively and more sensitively than is possible in studies of groups. It also allowed us to examine earlier claims about the effects of multiple contextual exposures using the repeated readings technique, a methodology that is unsuited to large groups of classroom learners. So although we are interested in extensive reading in real classrooms, we first need to substantiate our findings using case study methodology. That is, to establish that learners gain a great deal of L2 vocabulary knowledge through reading book-length texts, we need to continue to test them on hundreds of words. To establish that probability matrices make good predictions, and to understand how they work, we need to do more experiments with repeated readings. These considerations point to substantiating our findings by doing more case studies.

However, one of main problems with the case studies of R and W was that the two experiments could not be compared. Of course, it is possible to see lack of comparability as a plus: The fact that two different learners who read texts of different genres and formats in different languages still produced convergent results suggests that the findings may generalize to many other L2 acquisition contexts. Certainly, it is interesting that despite the many differences, both participants learned a great deal of new vocabulary, both profited from frequent encounters (but not from helpful contexts), and both gained knowledge at rates that were accurate predictors of future growth. 

But the lack of a basis for comparison also meant that interesting conclusions could only be hinted at. For instance, it appears that the reader of the comic book text learned more words than the reader of a normal, unillustrated text. However, no strong claim about media effects can be made because other differences between the two experiments may well explain this outcome. But if the same reader had read two texts, one illustrated and one not, we would be able to make a valid media comparison. Similarly, the repeated reading experiments showed that each repeated reading encounter led to more growth, but the frequency claim is limited by the fact that all words were met the same number of times, eight in the case of W and ten in the case of R. The claim might be more convincing if a case study compared growth on words that a reader encountered twice in each round of reading to growth on words the same reader met only once. 

This discussion of how case study methodology can be improved bring us to the final section of this chapter which outlines projects for the future.

4. How can we use the model in future investigations?

This thesis has developed a new methodology that allowed us to investigate vocabulary learning through reading more thoroughly than had been possible before. We tested the innovations in two case studies and arrived at convergent conclusions. But more case studies along the lines of the experiments with R and W are needed to substantiate the claims we have made for the importance of frequent encounters and the predicative powers of matrices. This already amounts to a substantial research agenda. Further studies could use the non-intrusive testing we have developed and the repeated-readings design to see if probability matrices continue to predict the vocabulary growth of other types of individuals reading different kinds of texts in a variety of languages. But although it is important to substantiate what we have already shown, our research also raises many new questions that we might investigate using the innovative methods we have developed. In the next sections we will consider three of these.

4.1 Are pictures (or sound) better?

One of the ideas we were interested in testing in the experiment with W was whether the pictures in the comic book text facilitated W's learning. This seems to have been the case. We found that W's vocabulary knowledge increased considerably as a result of reading Lucky Luke. Also, we have anecdotal evidence that W found this a motivating way to learn, and that he developed vivid picture associations with some items. However, analysis of the extent to which target items were pictured failed to reveal any direct relationship between picture information and learning gains. Pictures seem to have the effect of making words memorable but exactly how this happens is less clear. There is also the problem of no basis for comparison: we do not know if W learned more from a pictured text than he would have from a normal unillustrated text. 

Media effects are also relevant to an earlier phase of our experimentation. In the classroom experiments in Oman and Hong Kong (Chapters 4 and 5), we used reading aloud as a way of ensuring that all participants were exposed to the experimental texts in their entirety. We assumed that this would have the added benefit of removing some of the burden of decoding written words for the learners so that they could focus on the meaning of the texts. Whether this actually happened is not clear. It is possible that both hearing and seeing the text made words more memorable, but such a conclusion would have to be based on comparison to a group who read silently, and again we lack a basis for comparison.

A future study can test sound or picture effects by building in the missing comparison. Given the renewed interest in repeated read-aloud activities in L1 reading research (Samuels, 1997), a starting point might be a study that compares silent reading to listening and reading. The main question to be answered would be: Does adding a modality (in this case sound) enhance frequency effects? In other words, we would want to know whether frequent encounters with new words result in even more learning when the reader processes them as both sound and written text. 

To answer the question, we can set up a repeated-readings study along the lines of the experiments with R and W with one important difference: Instead of one text, there would be two — one that was read silently and another that was read and listened to. Since it is important that the two texts be comparable in every way except for the modality aspect, the reading treatment would consist of two chapters from the same book or two halves of the same story. The audio materials for the listening condition could be created by the researcher but with many literary classics available in cassette format, this might not be necessary. Reading materials in both sound and text format are likely to become increasingly available on the Internet (a limited repertoire is presently available at http://132.208.224.131). Alternatively, the learner could read aloud (though this changes the nature of the investigation). 

As in the experiments with R and W, test targets would be a large number of singletons that occurred in the reading materials. In this case, half would come from the reading only condition and the other half from the reading-and-listening condition. Findings could have important implications for classroom reading activities and the way listening labs are used. Finally, we note that this design could be adapted to compare the learning effects of reading illustrated and unillustrated materials, or combinations of picture and sound assistance.

4.2 How important are frequent encounters?

The thesis experiments have shown that comprehension-focused readers can acquire a great deal of new word knowledge through encountering words in context repeatedly. We were able to delineate repetition effects in more detail than was previously possible, and, by examining effects on singletons that always occurred in the same contexts, we were able to show that frequency alone resulted in vocabulary uptake. Indeed, a strength of the methodology was its ability to isolate the effect of repetitions. A disadvantage of this technique is that it produced data that reflected the impact of the same number of repetitions — ten in the case of R and eight in the case of W. This meant that when we wished to evaluate effects of text factors like context support and plot importance in an earlier part of this chapter, we could not include frequency in the analysis. That is, we did not evaluate the relative importance of text frequency along with the other text factors, because the values for frequency were the same for all targets. The thesis has shown that frequency is important but the question of its importance relative to other text characteristics was left unanswered in the studies of R and W.

Future experimentation can address this question by building in frequency differences. Experiments like those done with R and W might include test targets that occurred twice and three times in the text instead of only singletons. Although words that occur more than once in texts are often common words, our analyses of German novellas  (discussed in Chapter 6) found that lists of items that occurred twice or three times in these texts still included large numbers of uncommon words that learners might not already know. If one third of the hundreds of targets in a repeated-readings experiment were singletons with another third consisting of two-timers and the remaining third made up of three-timers, two readings of the experimental text would produce large sets of data in three distinct frequency groups: words that had been met twice, four and six times. One more reading would produce sets of targets that had been met three, six or nine times. 

The point is that including two-timers and three-timers results in learning data with varying frequency values so that we can test frequency along with other variables for their impact on learning. Already, we have indications that context support is not as crucial to learning as text frequency is. Experiments that test such factors along with frequency following the model outlined here can help clarify this important issue.

4.3 What does it take to make learning stick?

Perhaps one of the most promising aspects of the methodology pioneered in the thesis is its potential for testing the staying power of incidentally acquired word knowledge. We saw in the experiments with R and W that they achieved most of their gains early on in the experiments. After four or five exposures, growth tended to level off. This prompts a number of intriguing questions: What would have happened had they stopped reading the text after, say, five exposures? If we tested them many weeks later, would they still know these words? Would five exposures have been enough to make them stick, or would the results of ten exposures have been substantially better?  At the heart of the matter is an important efficiency question: How many text exposures does a learner need for the incidental process to result in stable, lasting word knowledge?

Repeated-reading methodology offers a simple way to investigate this question. We can do two experiments with the same learner using two similar but different texts (e.g. chapters of the same book). After the pretesting of a large set of targets from both texts, the learner reads one of the texts and tests himself repeatedly as R and W did for five weeks. Then in the sixth week, the second text enters into the experiment such that after ten weeks the participant has had ten reading exposures to targets in the first text but only five to the targets in the second text. Then a period of time, say, a month, is allowed to lapse. At this point we test the learner again to measure the attrition that has occurred. Specifically, we would want to know whether words that were met only five times fared substantially worse that the words met ten times. 

Experimentation with different numbers of exposures and varying amounts of time between end of treatment and delayed posttesting could determine what the point of greatest efficiency is for a particular learner or group of learners. We might find, for instance, that three readings of a text are useful for vocabulary acquisition but that the increase in staying power achieved after three readings does not merit the effort involved in reading a text for the fourth, fifth and sixth time. In this research, we have used probability matrices to predict growth, but there is no reason why matrices cannot also be used to help model attrition. If matrix-based attrition predictions were shown to be accurate and reliable, we could use vocabulary losses that occurred in the short term to predict long-term loss and retention.

Findings of the three proposed investigations could have important implications for the way we teach L2 reading. It is possible that we might find a strong justification for advocating the use of the somewhat unfamiliar repeated-readings technique in the language classroom. It is certain that we would have a better understanding of the vocabulary learning benefits of reading in a second language.

5. Conclusion

In this chapter we offered practical suggestions for making sure that classroom learners get repeated exposures to new words in context. We also discussed problems in our research and suggested ways of addressing these shortcomings. In the last part of the chapter, we proposed ways of using matrix modeling and the innovative methods we developed in future research projects. In the next chapter, we will summarize the main findings of the thesis research and present some final conclusions. 
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