Chapter 3: Literature review
1. Introduction

In our first chapter, we outlined experiments by Nagy et al. (1985, 1987) that expressed incidental vocabulary gains in terms of mean pick-up rates. The implication of this probabilistic approach is that those who read more learn should more new vocabulary. In the second chapter, we attempted to test this basic hypothesis in two exploratory experiments with learners of English: In one study, the number of texts learners read varied; in the other, we varied the numbers of exposures to target words in a single text. We argued that the inconclusive results of the explorations point to the need for a more powerful experimental methodology to investigate the relationship between amounts of reading and word gains, and a better understanding of the factors that affect incidental vocabulary learning. In this chapter, we will examine the research literature with these two goals in mind. 

In the next section, we briefly outline the main type of experiment used to test incidental acquisition, the read-and-test model. We examine the model in light of our experiences with it (the explorations reported in Chapter 2). This identifies a number of key methodological issues to be addressed in the review of literature. Then we proceed to examine studies that have investigated incidental vocabulary acquisition and the factors that affect word learning outcomes. In particular, we note whether the studies identify amounts of exposure to new words in context as an important variable. Most of the review will focus on studies of L2 vocabulary acquisition, but we have included a number of L1 studies because we believe they address important questions or set a high standard for experimental design.

2. Questions about the read-and-test model

2.1 Exploring the model

Studies of incidental vocabulary acquisition generally make use of the following basic experimental procedure: Participants read a text that contains words researchers have targeted for learning, but the participants do not know this. They read the text in the normal way, that is, they read to comprehend its informational content. After they finish reading, the participants take an unexpected test of knowledge of the target words. The element of surprise is crucial; if participants know a word test is coming, then word knowledge gains cannot be considered to be purely incidental. 

The read-and-test design seems well suited to investigating the word knowledge learners acquire when they are not focused on learning, but the model also presents some problems. For instance, it requires establishing a word-knowledge baseline before a reading event occurs in order to be able to measure subsequent gains. One way to establish baseline knowledge is to pretest participants on their knowledge of targets, as we did in the tigers experiment reported in Chapter 2. However, pretesting raises participants' awareness of the targets such that they may remember them and apply intentional learning strategies when they encounter them in reading the experimental text. In our review of literature we will be interested to see how researchers have dealt with the issue of establishing prior knowledge of targets.

Our explorations in Chapter 2 also raised questions about how word knowledge is tested. In our first study where learners of English read SRA folders in an extensive reading course, we questioned the use of a standard measure of receptive vocabulary size. We concluded that a test of a broad band of vocabulary knowledge probably did not tap knowledge of words learners met in their reading adequately. Yet our attempt to devise a more sensitive measure was not satisfactory either: the multiple-choice test of words that occurred in the tigers passage introduced an element of guesswork, and ultimately registered only a slight amount of growth. In our review of read-and-test studies, we will note how researchers test word knowledge, with a view to identifying more sensitive techniques. 

Another problem we encountered in our study of learning from reading SRA folders was the difficulty of excluding other sources of learning. Over the two-month duration of the experiment, participants in the extensive reading program were exposed to English language input in their other courses, which meant that incidental growth results could not be ascribed to the reading treatment alone. We managed to eliminate the effects of other sources of input by limiting the scope of our second study to a single classroom reading event, but this may have created a new problem. We cannot be sure that all participants were able to finish reading the passage. These experiences prompt us to note how studies are designed to ensure that experimental reading treatments — and nothing more or less — are the sources of the gains they report.

In our review of literature, we will also be interested in the nature of the experimental texts participants read. A problem with the text about tigers used in our second exploration was that it was specially edited to facilitate incidental learning of the targets: we embedded a set of 20 low-frequency targets in a text that was simplified to consist only of common words that the participants could be expected to know. But because the text was “doctored”, we cannot make convincing generalizations on the basis of the experimental findings. That is, we cannot state with any confidence that low intermediate EFL learners typically acquire knowledge of 1.35 new words as a result of reading of 600 words of expository text. As we review studies, we will note the type of text learners read and the extent to which they allow us to draw useful conclusions.

A final methodological concern is the problem of small outcomes. In our tigers experiment we documented a mean learning gain of only 1.35 words (SD = 2.58). Since incidental pick-up rates are known to be low (e.g. Nagy et al., 1985), this outcome is hardly surprising, and, despite the many problems with the experiment, it may well be a reasonable estimation of the amount of word learning that results from a single reading of a short text. But such an outcome leaves the researcher with very little learning data to analyze. A case in point is the finding that only two items, maharajah and poacher, were learned by a half or more of the participants in the tigers experiment. A researcher might wish to measure how well these items are retained over time, or to explain why they were learned by so many more readers than the other items. But it is clear with only two items to investigate, conclusions can hardly be convincing. In our review of literature, we will be interested to see how researchers have coped with the read-and-test model and what appears to be its built-in propensity to produce a very limited amount of learning data. 

2.2 Summary

The concerns we discussed in the previous section will be the focus of our literature review. They are summarized in question form as follows:

• How do studies establish participants' pre-reading knowledge of target words without compromising the conditions of incidental acquisition? 

• How do studies measure word knowledge? How sensitive are tests?

• How do studies ensure that reported incidental gains are a true reflection of exposure to a reading treatment? 

• How do studies select reading treatments? Do texts allow researchers to generalize beyond the experimental context?

• How do studies using the read-and-test model deal with the problem of limited growth data to base conclusions on?

In addition to addressing these methodological concerns, our examination of the research literature will focus on factors that affect incidental word learning gains. In our tigers experiment in Chapter 2, we attempted to assess the effect of varying amounts of text exposure on learning. We compared growth on words that occurred three times in the text to performance on words that occurred only once. The inconclusive findings suggested that amount of exposure to a new word is one of a number of factors that affect the chances of its meaning being picked up incidentally. In our review of research, we will be interested to see what studies reveal about the importance of amounts of exposure and the methods researchers use to investigate this factor. Thus our final questions can be stated as follows:

• How does frequency of exposure affect incidental word learning? How do studies investigate this factor?

3. Review of selected studies of incidental vocabulary acquisition

In this section we review a series of studies that have investigated incidental acquisition of new word knowledge. The studies appear in chronological order. First a study is described in a short summary section; this is followed by comments which address the focus questions outlined above. 

We have limited the discussion of factors that affect learning outcomes to text factors, such as the number of times an unfamiliar word is presented or the informativeness of the language context surrounding a new word. Mode of presentation is considered to be a text factor: Most of the studies address learning through exposure to written materials, but in a few instances, the term text is extended to include oral input. We recognize that there is an important body of research that addresses the effects of learner variables on incidental growth (e.g. the use of inferencing strategies). However, here we will focus on texts and the helpful features they may (or may not) contain, with a view to determining the kinds and amounts of reading learners need to do in order to make substantial vocabulary learning gains. 

The scope of the review is also limited to experiments in which participants process texts in the normal way, that is, without access to special vocabulary exercises, marginal glosses, on-line dictionaries, or other aids that might facilitate incidental word learning. We do not doubt that learners can exploit these resources for the purposes of vocabulary acquisition. However, our goal here is to outline the benefits that are available in texts as most teachers and learners know them — in their natural, unassisted form.

3.1 Early studies: Salling (1959) and Kachroo (1962)

A few early studies provide evidence of a relationship between frequent exposure to words and acquisition.

3.1.1 Summary

Two studies that investigated the numbers of times words occurred in language textbooks and the extent to which learners knew their meanings (Salling, 1959; Kachroo, 1962) are described briefly by Nation (1990). According to Nation, Salling determined that words repeated five times were likely to be known; in a similar study, Kachroo found that most learners knew words that occurred seven times in their coursebook.

3.1.2 Comment

These studies are of limited relevance as they investigate learning from textbooks rather than incidental acquisition through comprehension-focused reading. The learners in these investigations seem likely to have applied intentional strategies to learning at least some of the investigated items. But the studies are worthy of mention because they appear to be the first to relate amounts of exposure (operationalized here as the numbers of times a word appeared in the text) to word learning. 

3.2 Saragi, Nation and Meister (1978) Vocabulary learning and reading

This landmark study pioneered the read-and-test method of investigating the incidental acquisition of vocabulary through extensive reading. 

3.2.1 Summary

The aim of Saragi, Nation and Meister's experiment was twofold: to find out whether incidental acquisition did indeed occur, and to see if there was an association between the number of times readers encountered words in the text and the number of participants who could identify its meaning correctly. Twenty native speakers of English read A Clockwork Orange, a 60,000-word novel by Anthony Burgess, over the period of three days. The book contains 241 different nadsat items (words devised by the author based on Russian). Frequency of occurrence ranged widely, with one of the nadsat words used as often as 209 times and others used only once. The mean frequency of occurrence for the 90 items selected for testing is 15 times (no standard deviation is reported). Participants were told they would be asked questions about the book once they had finished reading, but they did not expect the multiple-choice test that assessed their ability to recognize meanings of the nadsat words.

The mean score of 76% on the word test indicates that a substantial amount of acquisition occurred. No standard deviations are reported but the lowest score was 50%. The correlation between the number of times a nadsat item occurred in the text and the number of participants who were able to identify a correct definition of the item on the test amounted to r = .34 (p < .005). Thus, the number of times a word is encountered in reading a text is a factor (though clearly not the only one) in whether the word is learned or not.

3.2.2 Comment

This study manages to resolve some of the methodological problems we associated with the read-and-test model in an ingenious way. The nadsat words were created by the author and could not have been encountered anywhere else, so there was no need to establish a pre-reading knowledge baseline. It is safe to assume that participants knew none of the items prior to encountering them in A Clockwork Orange (except, perhaps, for a few cognates). It is also clear that the text containing the nadsat items was the only possible source of their incidentally acquired knowledge. Participants' ability to correctly identify the meanings of nadsat words can only be ascribed to encountering the items in the novel. 

Another strength of the investigation is that unlike many studies of incidental word learning, there is no shortage of learning data to analyze. The multiple-choice instrument managed to detect a great deal of word growth. The mean score on the test of 90 items was 76%, which amounts to a mean learning gain of about 68 new words (.76 X 90 items = 68.4). Hence, there was a strong basis for the main claim of the study, which is that the number of times a learner meets a new word affects the chances of its meaning being retained. The evidence the study provides is convincing, and this paper is cited often as major confirmation of the importance of meeting words in context frequently.

The authors do not specify exactly how many times a participant in their study needed to meet a word in order for its meaning to be retained, but the data clearly indicate that encountering a word often cannot guarantee learning. For instance, a word that occurred as often as 96 times in A Clockwork Orange was identified correctly on the test by only 8 out of 20 participants — less than half the group. Even a word that occurred 181 times was still not correctly identified by all 20 participants. The authors do not analyze the data for a mean number of repetitions required for most participants to acquire a nadsat word, but we were able to determine from their figures that nearly all of the words that occurred five times or more were learned by at least half of the participants. The mean number of participants who responded correctly to items that occurred 10 times or more was 16.20 (SD = 0.42) or about 80% of the 20 participants. Thus it is possible to conclude that words that were encountered 10 or more times stood a very good chance of being acquired incidentally. This seems neatly congruent with the finding of Nagy et al. (1985) that the chances that a single reading encounter with a new word resulting in retention of the item amounted to 1 in 10.

The main shortcoming of the study is its use of an atypical text. Thus the finding of a great deal of new word knowledge may be limited to this particular type of reading treatment. In A Clockwork Orange, nadsat items with simple meanings (e.g. droog = friend, deng = money) were repeated very often, which made them good candidates for learning in a way that would not normally occur. Words like friend and money also appear repeatedly in most ordinary novels, but they are so common as to be unlikely candidates for incidental learning for all but the most elementary of L2 learners. These features make A Clockwork Orange an unusual text with unusually good opportunities for incidental learning. Since it is so atypical, the impressive learning results achieved in this study cannot be expected to occur with non-beginner L2 participants reading a “normal” novel. 

Although the mean incidental growth figure of about 68 items is impressive, it is important to point out that results reflect performance on a multiple-choice test. The test required testees to match a nadsat item to one of four possible English “translation” equivalents. Thus growth figures may have been enhanced by guesswork. Furthermore, recognition of a correct definition in multiple-choice format is not a particularly high knowledge criterion. Results might have been considerably lower if participants had had to produce definitions of nadsat words rather than simply recognize them.

Finally, Saragi et al. assume their finding is pertinent to L2 learning, but the acquisition of nadsat words by native speakers of English reading what is, in fact, an English text should not be confused with learning new L2 words through L2 reading. As native speakers, the readers of A Clockwork Orange had the advantage of knowing the meanings of all the English words that provided contextual support for understanding the nadsat words, an advantage that non-native participants would not have. 

Despite these limitations, the paper represents an important contribution to the investigation of incidental acquisition. The read-and-test model it pioneered became the standard design of many studies to follow.

3.3 Jenkins, Stein and Wysocki (1984) Learning vocabulary through reading

In this investigation of incidental acquisition of L1 vocabulary through reading, Jenkins, Stein and Wysocki were interested in the effects of three factors: pre-teaching of target words, participants' reading ability, and frequency of exposure to the targets in the texts. The frequency findings are the main focus of this review. 

3.3.1 Summary

The 112 participants were fifth-grade speakers of English divided into three exposure conditions. For each of the target words used in the experiment, ten different paragraphs that strongly implied the meaning of the word were prepared. Readers in the 10-exposure conditions then read  six paragraphs every day for ten days so that they were exposed to six target words ten times, each time in a different paragraph context. During the same ten-day period participants in 6-exposure conditions read sets of six paragraphs on six occasions, while 2-exposure groups were given paragraphs to read only twice. Though readers in a particular condition were exposed to six target words in context, they were tested on their knowledge of 18 words such that they served as 0-exposure controls for other groups who saw other words. Participants were tested on their knowledge of the target words two days after completing the reading treatment. Measures involved producing written definitions, selecting correct definitions in a multiple-choice format, selecting correct completions for sentence stems containing the targets, and comprehending a passage that contained target words.

Results indicated that reading the texts made a difference. Participants in the 10-exposure conditions significantly outperformed the 0-exposure controls on all four tests; mean gains in the 6-exposure conditions also exceeded those of the 0-exposure controls but on two measures only — supplying and selecting definitions. Gains in terms of numbers of words learned were small: The difference between 6-or-more-exposure and 0-exposure group means on the definition-writing test was 23%. This represents a mean gain of just one word (.23 x 6 = 1.38). 

3.3.2 Comment 

This study provides additional support for the idea that encountering new words frequently in texts contributes to making them more likely to be learned incidentally. The finding that 10 exposures has a significantly greater effect than 2 or 0 exposures is consistent with the study by Saragi et al. (1978) where words that were encountered 10 times or more were likely to be acquired. Strengths of the experiment include the use of tests that assessed both receptive and productive knowledge of the targets and the counterbalanced design that allowed the researchers to establish gains by comparison to performance in 0-exposure conditions. 

Although Jenkins and his colleagues avoided the problem of pretesting which may alert readers to the targets such that they become the focus of intentional learning, the researchers built in other features that may have compromised the incidental character of the learning. Before the onset of the experiment, participants received "familiarization training" consisting of reading the list of target words in unison from the board. Also, on the first treatment day, half of the targets were studied for several minutes using materials that provided definitions and example sentences; this preparation was found to have a marked effect on the learning results. 

There is also the problem that the finding of an effect for frequent exposure is based on reading specially prepared texts. This limits the generalizability of the finding to other settings where learners read normal texts. Nagy, et al. (1985) have expressed concerns about the authenticity of the reading passages used in this study, and suggested that passages which offer full meaning support for target words may have been especially conducive to incidental vocabulary acquisition.

The large numbers of participants in the Jenkins, et al. experiment inspires confidence in their results, but the number of targets in the overall experiment (18) is small and the number of words any one experimental group was exposed to amounted to only six. Not surprisingly, mean gains in terms of words learned amounted to no more than one or two items — even in the groups who saw words in context ten times. Thus the strong claims made in this study for the importance of frequent encounters with new words appear to be based on a very small amount of actual word learning.

3.4 Nagy, Herman and Anderson (1985) Learning words from context

This classic study provides clear and convincing evidence that learners acquired new word knowledge as the result of a reading event.

3.4.1 Summary

In this study of L1 vocabulary acquisition, 57 eighth-grade participants read one of two 1,000-word texts. Both readings were authentic texts taken from high school textbooks; one text was narrative, while the other was expository. The researchers identified 15 difficult words in each. Three days before students read the experimental texts, they took a checklist test to establish prior knowledge of target words. This test required them to indicate whether or not they knew the tested words.  After reading an experimental text, participants were tested on their knowledge of 30 words, 15 from the text and 15 from the other text which they had not read. The counterbalanced design made it possible to compare word learning results between readers and non-readers of a particular text. Posttesting involved interviews in which participants were asked to explain what target words meant. Scoring of the interview responses was designed to be sensitive to partially correct answers. There was also a multiple-choice test which required participants to recognize correct definitions of the targets. The multiple-choice questions were written at three levels of difficulty in order to be sensitive to degrees of word knowledge.

Word learning effects that could only be ascribed to reading the text were found. Mean gains were very small, on the order of two or three words, but these proved to be statistically significant. Multiple regression analysis showed that the main source of variance in word knowledge scores (after overall differences between participants and prior knowledge of targets had been entered into the analysis) was exposure to text. On the basis of these findings, Nagy, et al. calculated that the probability that a participant will be able to recognize the correct definition of a new word after a single contextual encounter amounts to about 1 in 10.

The study considered a host of variables that might potentially affect incidental vocabulary gains. Many were learner variables (e.g. gender, knowledge of the topics of the texts), none of which were found to play a significant role. The only text factor investigated in this study was genre; no significant word learning advantage was found to be associated with a particular text type (narrative or expository).

3.4.2 Comment

This study is meticulous in its design. Many studies in the read-and-test tradition establish incidentally acquired gains in one of two ways, by comparing posttest scores on a word knowledge test either to pretest scores or to the performance of a control group. This study does both. The researchers entered prior knowledge of the targets (scores on the checklist pretest) into the regression analysis so that the unique contribution of the reading exposure to the targets became clear. Including in the analysis the performance of control groups who had not read one of the texts made it possible to show unequivocally that exposure to text was the sole source of word knowledge gains. 

This study is often cited for its finding that learners acquire new word knowledge incrementally. The use of measures sensitive to partially correct knowledge of words made it possible to show that word growth occurs in stages. For instance, at the most basic level, a learner might recognize that a gendarme is a noun. Realizing that a gendarme is a person represents a somewhat more advanced stage, while being able to pick policeman out of a list of definitions that includes spy, bellboy, waiter and bodyguard represents a much fuller knowledge of gendarme. Making this important point required the labor-intensive procedure of writing multiple-choice questions, one at each of three levels of difficulty, for each of the 30 targets. Posttesting occurred immediately after participants read the experimental texts. The authors recognize this weakness; they note that administering the test after a lapse of time would reflect retained knowledge more accurately.

A strength of the study is its use of authentic texts. It provides a clear sense of the amount of word learning that results from the reading of a typical school text — without the assistance of preteaching or dictionaries, and without any benefits that manipulating the texts (e.g. building in multiple exposures to targets) might offer. As is typical of read-and-test studies, the reported mean gains in terms of numbers of new word meanings acquired are small, on the order of two or three words. 

Probably the most important contribution of this work is the idea of articulating gains in terms of the probability that the meaning of a new word will be picked up as a result of a reading encounter. Of course, the 1-in-10 chances established here may not apply to all learners; certainly, we might question whether the figure is relevant to L2 learning. The point is that it offers a useful basis for comparison to incidental acquisition in other reading settings. As Meara (1997b) notes, the 1-in-10 figure allows us to make testable claims: we can posit that L2 learners will pick up fewer (or more) words, and design experiments to test this hypothesis.

3.5 Nagy, Anderson and Herman (1987) Learning word meanings from context during normal reading

This study is a follow-up of the 1985 investigation reviewed above. One of the goals of the study was to see whether the 1985 findings could be replicated in conditions less favorable for learning, that is with readers of average ability and delayed instead of immediate posttesting.
3.5.1 Summary

The participants were 352 school-age speakers of English. The researchers investigated word learning through reading in relation to a number of word and text variables. Word variables included frequency of the targets, conceptual difficulty (the extent to which a word represents a new idea that cannot be readily worked out from information in the passage), number of syllables, part of speech, and morphological transparency. Text variables were informativeness of contexts, readability and density of conceptually difficult words. 

The experiment involved children at three different grade levels; each level had its own sets of texts, target words and tests. Participants of a particular level read two texts, either narratives or expositions, totaling around 1,300 words. One week later they took multiple-choice tests that required them to recognize correct definitions of about 70 words, half of which they had encountered in the readings. Trained raters assigned numerical values to variables such as supportiveness of context and conceptual difficulty of the targets. The data was analyzed using a regression procedure with participants' incidental learning gain scores as the dependent variable.

Incidental gains were smaller in this study than in a previous (1985) study by the same researchers. The chances of a word meaning being picked up well enough for its definition to be identified correctly on a multiple-choice test were found to be 1 in 20, whereas the earlier study had put the chances at 1 in 10. The researchers believe that chances were smaller in this study because they administered the word knowledge test six days after the participants read the passages (instead of immediately afterwards as in the 1985 experiment). 

Of the word variables investigated, conceptual difficulty of words proved to be the only variable that affected incidental word learning outcomes significantly. In fact, there was virtually no learning of words which raters had assigned to the most difficult category. The analysis of text variables did not reveal the expected effect for more learning when contexts were more informative. What did affect outcomes was the density of conceptually difficult words in a text; the more conceptually dense the passage, the lower the incidental learning gains. 

3.5.2 Comment

This study is similar to the 1985 study by Nagy and colleagues discussed above, and methodological strengths of that study reappear here. These include the use of authentic reading materials and a design which draws on both pretesting and control groups to verify results. The finding that chances of picking up new word knowledge from reading amounted to 1 in 20 seems credible given the earlier 1-in-10 figure which was based on better than average readers and a test administered immediately after students finished reading

Some problems of read-and-test studies are also in evidence in this investigation. Once again, mean gains in terms of numbers of words learned were very small; participants learned about four new words. Like several L2 studies appearing in the wake of this L1 research (e.g. Pitts, White and Krashen, 1989), findings were based on a single measure of word knowledge, a multiple-choice test which assessed testees' ability to recognize a correct definition. In contrast to their 1985 study, Nagy and his colleagues did not include a recall measure in this experiment, and there was no attempt to assess degrees of recognition knowledge.  

Conducting the study with large groups in classrooms appears to have made it difficult to gain close control over exposure to the reading treatment. The researchers note that once students had finished reading the experimental texts, "they were told to sit quietly or to reread until all other students had finished" (p. 248, italics added). Thus good readers in the group may have had more opportunities to meet the targets in context than less skilled readers. It is also possible that learners encountered the target words in other school activities during the week-long interim between reading the experimental texts and taking the posttest.

As for factors that may affect incidental acquisition, the researchers mention that some of the test targets appeared more than once in the experimental passages but they did not include frequency of exposure among the factors they investigated. The discussion of variables that influenced growth focuses mainly on the finding that the child L1 learners did not readily pick-up meanings of words that represented unfamiliar concepts. However, the conceptual difficulty factor may be of limited relevance to L2 vocabulary acquisition for the simple reason that adult learners usually come to the language learning experience with large amounts of knowledge of the world already in place (Meara, 1988). Singleton (1999) points out that much of the word learning L2 learners need to do typically involves relabeling of a known concept rather than acquiring a new concept and its label.

Another text factor investigated in this study was the informativeness of contexts surrounding target words. In their 1985 paper, Nagy and his colleagues were critical of the specially constructed experimental texts used in the study by Jenkins, et al. (1984). They argued that these readings, which were designed to provide full meaning support for targets, may have facilitated more incidental word learning than would normally occur as a result of reading authentic texts. Interestingly, no evidence of a relationship between context support and incidental word learning gains was found in the study under review. It appears that learners managed to acquire new word knowledge from authentic text encounters, regardless of the helpfulness of clues to word meanings on offer in the contexts surrounding unfamiliar items. The next study we will review confirms this finding with L2 readers. 

3.6 Ferris (1988) Reading and second language vocabulary acquisition

The studies reviewed so far have been studies of L1 incidental vocabulary acquisition. We turn now to an unpublished study that was one of the first to investigate the incidental acquisition of L2 vocabulary through extensive reading.

3.6.1 Summary

The main goal of the study was to replicate the finding that vocabulary could be learned incidentally through reading — in an L2 context. A second aim was to examine the roles of a number of learner and text factors. The text variables Ferris investigated were: informativeness of contexts surrounding target words, frequency of occurrence of the targets in the novel, and their frequency in the English language. 

The 51 participants (representing 15 different language backgrounds) were intermediate learners of English at a California university. Thirty of the participants read Animal Farm, a novel by George Orwell, as part of their coursework; the remaining 21 served as a control group. Before reading the novel and again about ten days after completing it, participants took a multiple-choice test that assessed their ability to identify definitions of 50 target words and 25 other words that did not occur in the novel.

Results indicated a mean pre-posttest increase in word knowledge of 11.5  words (SD = 4.5), about seven more than the increase in the control group. Multiple regression analysis showed frequency of targets in the text to be a significant predictor of gains, contributing to about 10% of the variance in gain scores by word (r = .32, p < .05). The contribution of frequency in the English language as a whole proved to be minimal. The correlation between context support ratings and the extent to which targets were learned was not significant. 

3.6.2 Comment

As Jenkins et al. (1984) and Saragi et al. (1978) found with L1 word learning, this study showed that when the text provided multiple encounters with new second language words, this contributed to making the words more learnable. However, none of the target words occurred the 10 or more times their research suggests are needed for learning gains to occur reliably. In fact, 28 target words (over half of the 50 items tested) occurred just once in Animal Farm, 11 occurred twice and the most frequent word occurred only eight times. It is interesting that a frequency effect was found even with these lower levels of recurrence. Unfortunately, findings are not presented in a way that allows us to determine the number of repetitions that resulted in consistent gains across most of the group.

Ferris's finding of a facilitating role for repeated encounters with target words in Animal Farm needs to be treated with caution since no measures were taken to strictly control the numbers of times learners encountered the targets. Word learning results may have been enhanced by three sources of additional exposure: First, Ferris reports that activities around reading Animal Farm included discussion of the book with the teacher in class. Secondly, some of the experimental groups also saw the movie version of Animal Farm in class. It is easy to imagine that target words like flock, boar, and sty might have come up in both of these activities. Finally, participants may have had many opportunities to read and reread the novel during the 12-week period between the pre- and posttest. It is also possible that some participants read only part of the book (though questionnaire results indicate that most claimed to have read it all). Given these problems, the number of times the targets appeared in the text is probably not an accurate reflection of the numbers of times participants were actually exposed to the targets. 

Ferris expected to find that helpful contexts also facilitated word learning, and she points to a weak trend in her analyses that supports this conclusion. But the failure to find a significant effect and the low inter-rater reliability figure for judgments about the helpfulness of contexts (r = .46) do not inspire confidence in the proposition. As we have seen, Nagy et al. (1987) investigated the informativeness of contexts (with more items and better agreement on ratings) and found no significant effect for this factor. 

This study highlights problems associated with the read-and-test model. First, although the seven-word word learning gain Ferris reports is larger than the two- or three-word gains we have seen in most of the studies reviewed so far, this is hardly an impressive result given that the participants read an entire novel. It seems very likely that they learned many more words than this, but the test of 50 targets did not give them much opportunity to demonstrate the extent of their gains. If we knew roughly how many words of the type that were tested occurred in the novel, we might be able to extrapolate from the seven-word gain to arrive at a better estimate of the word learning gains learners achieved by reading a book-length text. Ferris reports that she chose target words that teachers "anticipated to be difficult" (p. 16), but she does not venture any information about the number of "difficult" items in Animal Farm. Thus the seven-word gain figure (which may reflect effects of guessing on multiple-choice pre- and posttests) offers, at best, rather weak evidence that incidental word learning occurred as the result of reading a novel.

There is also the problem that the reported incidental gains were established in relation to the performance of a control group. The author's basis for assuming that the two groups were of roughly equivalent proficiency is the fact that all participants had qualified to enter an ESL course at the intermediate-level. But there are reasons to question whether the two groups were truly comparable. We are told that the control group was made up of undergraduates, while the experimental group consisted of graduate students. Thus it is possible that students in the experimental group were more motivated and mature language learners. The fact that mean scores on the word knowledge pretest given at the outset of experiment were substantially higher in the experimental group suggests this may have been the case. If the experimental group were indeed better language learners, this weakens the claim that reading Animal Farm is the sole explanation for the seven-word lead this group had over the control group at the end of the experiment. 

The serious problems outlined above do not inspire a great deal of confidence in the findings of this early investigation of acquiring L2 vocabulary incidentally through reading. 

3.7 Elley (1989) Vocabulary acquisition from listening to stories
Elley reports two experiments, both with school-age children who listened to storybooks read aloud in their native language (English). He examines the influence of frequent text encounters and other variables.

3.7.1 Summary

In addition to investigating amounts of new vocabulary learned, Elley's first experiment examined the influence of informative contexts and frequent exposures to targets in text and pictures. Several other word variables including imageability were investigated as well. The 157 children participating in the experiment were pretested on their knowledge of 20 difficult words that occurred in an illustrated text a week before it was read to them for the first time. Over the course of the next seven days, they heard the story two more times; teachers made a point of showing the pictures as the story progressed. Two days after the last reading, the participants took the same multiple-choice word-knowledge test given as a pre-test. 

Mean scores indicate that participants already knew around half (45.9%) of the 20 words before hearing the story but knew almost two thirds (61.3%) after the three readings (standard deviations are not reported). This represents a mean gain of about 15% or three new words (15% x 20 words = 3 words). Multiple regression analysis of predictor variables identified helpfulness of contexts surrounding target words as a fairly strong predictor of learning (r = .68). Frequency of occurrence in the text (r = .43) and the frequency of pictured occurrences (r =.38) were also significant predictors; ranges of text and picture frequencies are not reported.

The second experiment with 127 participants was similar to the first except that Elley decided to investigate the role of teachers' explanations of unfamiliar words in addition to the text factors that were studied before. Two different storybooks were read and teachers explained target words as they read one of them, such that groups of listeners who heard no explanations with one of the stories served as controls for groups who heard explanations. Instead of a two-day delay between the end of the treatment and the posttest, there was a longer seven-day delay in this experiment and also a second delayed posttest three months later. Thirty six target words were tested, 20 from one story and 16 from the other. 

Teacher assistance was found to enhance word learning gains dramatically. Results in the non-assisted conditions where participants simply heard the stories are more relevant to our discussion. In these groups, a mean gain in vocabulary knowledge of 15% — amounting to roughly the same three-word gain found in Experiment 1 — was associated with one of the two storybooks. The mean gain was much smaller with the other text (4.4% — less than one word) and teachers noted that participants were less responsive to it.

For the book associated with the higher gains, number of text occurrences proved to be a strong and significant predictor (r = .60), as was frequency of pictured occurrences (r = .55). The mean number of text occurrences was 1.32 (SD = 0.57) and mean picture frequency was 0.63 (SD = 1.13) suggesting rather few repetitions. Other significant predictors were helpfulness of context (r = .41), importance to the plot (r = .42), imageability (r = .39), and familiarity of concept (r = .39). There was also an effect for word class: mean gains for nouns amounted to 24% while the mean gain for other parts of speech taken together amounted to only 6%.

3.7.2 Comment 

This L1 study of learning new words through listening to texts shows an effect for a predictor that has not been discussed so far: pictorial support for new word meanings. The role of imagery mediation in intentional vocabulary acquisition is well established for both L1 learners (e.g. Miller and Gildea, 1987; Pavio, 1986) and L2 learners (e.g. Brown and Perry, 1991). Since pictures helped child L1 learners to acquire words incidentally in this experiment, and other research shows that they help adult L2 learners to acquire new words through study, it is reasonable to assume that they might also be useful in adult L2 acquisition of an incidental nature. But a number of caveats are in order. First, findings based on children learning from oral texts may not be relevant to adults learning from written ones. Also, the fact that many texts for adults do not include extensive illustrations limits the potential usefulness of this finding. Thirdly, Elley's study suggests that pictures facilitate the acquisition of nouns (the most learned word class) but may be less effective in learning other parts of speech.

Again, this study confirms frequent encounters with words as an important predictor in acquiring new words incidentally. In contrast to the Ferris study (1988) with its unspecified amounts of additional exposure to the target words, reading the texts aloud to participants in this study ensured that all were exposed to the oral text exactly three times. Therefore, Elley's figures seem more likely to reflect the actual numbers of encounters accurately. But it is difficult to get a sense of exactly how many repetitions occurred from the mean figures he reports, and the picture support adds an element of confusion to the frequency findings. We cannot establish from the data he provides whether words got both picture and text frequency support — presumably some words did — with some of these getting more instances of picture support and others getting more text repetitions. If this was the case, it is not clear how these various unknown combinations contributed to the word learning gains. The fact that knowledge of some items was tested one way (picture identification) and others another way (synonym identification) makes the frequency results even more difficult to interpret. But even though the exact contributions are difficult to disentangle, it seems safe to conclude that listening exposure to words in multiple contexts along with picture support helped make words more learnable. 

Finally, a note about the texts in Elley's experiment: The finding that one story produced far more word learning than the other points to the importance of selecting texts that engage readers' interest and motivate them to read. This is an argument for allowing adult L2 readers to choose what they will read.

3.8 Krashen (1989) We acquire vocabulary and spelling by reading: additional evidence for the Input Hypothesis
This often-cited paper argues that reading is crucial to L2 language development and the acquisition of vocabulary and spelling in particular. It is a review of research rather than a report of an experimental investigation. Although spelling might be considered an aspect of vocabulary knowledge, Krashen treats spelling and vocabulary separately. Our review of the paper focuses on what he has to say about vocabulary acquisition (i.e. the building of new form-meaning associations). 

3.8.1 Summary

Krashen begins by restating his well known Input Hypothesis which posits that "we acquire language by understanding messages" (p.440). According to this account of L2 acquisition, a powerful innate learning mechanism enables learners to acquire language in a natural, childlike and unconscious manner as they focus their attention on comprehending language input. For Krashen, all true language learning is incidental. He argues that intentional learning (e.g. studying a list of definitions) cannot have substantial results since the process requires using mental processes not designed for language acquisition. 

He proceeds to marshal support for this theoretical position. As evidence for the prediction that exposure to written input should result in increased word knowledge, he describes studies of both children and adults that associate large amounts of L1 reading with high performance on measures of vocabulary knowledge. To show that instruction is not necessary, he points to informal evidence that school-age L1 learners acquire vocabulary through class discussions and extracurricular reading. Work reviewed above by Nagy et al. (1985) and Saragi et al. (1978) is also cited as more formal evidence that learners acquire word knowledge that they have not been taught. 

Krashen does not deny that intentional word learning is useful, but he argues that studies claiming effects for studying words do not report the results of spending the same amount of time on reading. To address this efficiency question, he undertakes an analysis of available studies of instructed vocabulary acquisition. He compares numbers of words acquired per minute of time spent on intentional study to the rate of 0.25 words per minute rate established by Nagy et al. (1985) for incidental acquisition through reading. Results of the analysis are mixed but tend to favor instructed methods. Krashen counters that reading is more likely to result in deep word knowledge and that reading is far more pleasurable than study.

Three studies of learning L2 vocabulary through reading are discussed. The first of these is the study by Ferris (1988) reviewed above, which showed that university ESL learners acquired about seven new words as a result of reading the novel Animal Farm. Krashen also describes a study of learners of Japanese who encountered invented words in a science fiction story and achieved a small but significant gain (Kiyochi, 1988). The third study is a partial replication of the experiment conducted  by Saragi et al. (1978). ESL learners read a chapter from A Clockwork Orange and were tested on their knowledge of the invented nadsat words that occurred in the text (Pitts, White & Krashen, 1991). Mean gains were again small (about two words) but significant. This study is reviewed in detail below. 

3.8.2 Comment

Although Krashen's claims about the process of L2 vocabulary acquisition have been questioned (e.g. Ellis, 1994), his argument that reading is an important source of new vocabulary knowledge is not in doubt. Few would disagree with the notion that language learners need to read as much as possible and that this is a pleasant, motivating way to learn.

However, the experimental evidence he presents seems weak in proportion to the enormity of the claim he makes for the powers of reading to impart new L2 vocabulary knowledge. Much of the evidence linking reading in volume and to increases in vocabulary knowledge is of an informal, anecdotal nature. It is not always clear how the reported studies measured "superior vocabulary development" (p. 442). In the cases where clear experimental evidence is presented (e.g. the study by Nagy et al., 1995) numbers of words learned are typically very small, a problem that has become a recurrent theme in this literature review. Perhaps, the most striking weakness in Krashen’s case for acquiring L2 word knowledge through reading is the fact that it is based almost entirely on evidence from L1 research. Only three studies of L2 word learning are mentioned, all of which reported unimpressive word learning gains.

The overview paper highlights the need for stronger, more substantial evidence that L2 vocabulary can be learned incidentally through reading authentic texts. However, it does not offer much in the way of guidelines for experimentation. Krashen does not criticize the read-and-test model, nor does he appear to see any problems with tiny learning outcomes based on multiple-choice tests. The paper does not discuss factors that might affect incidental growth either, though the emphasis on reading in volume can be interpreted as an argument for exploring the effect of multiple exposures.

3.9 Pitts, White and Krashen (1989) Acquiring second language vocabulary through reading: A replication of the Clockwork Orange study using second language acquirers
This appears to be the first published investigation of acquiring new vocabulary incidentally through reading an L2 text.

3.9.1 Summary 

In this read-and-test study, 35 adult ESL learners at a community centre read two chapters of the novel A Clockwork Orange for an hour and then took a surprise multiple-choice test that assessed their knowledge of 30 nadsat words that had occurred in the text. Their performance was compared to that of 23 students at another institution who had not read the experimental passage. Scores in the control group were near zero but the experimental group registered a mean gain of 1.8 words. This amounts to a 6% gain (1.8 ÷ 30 test items = .06).

A second experiment with 23 ESL learners at a college produced similar results. These participants read the same text and took a slightly revised version of the test used in the first experiment. Before they read the passage, they were given background information about A Clockwork Orange and they saw two scenes from the film version of the book. The video presented seven nadsat words but only one of these was a test target. Results indicated a slightly larger gain of 2.4 words. This amounts to a gain of 9% (2.4 ÷ 28 test items = .09).

3.9.2 Comment

This partial replication of the Clockwork Orange study by Saragi et al. (1978) avoided the problem of pretesting that alerts participants to words targeted for learning. The researchers used the invented nadsat items as targets, so it could be safely assumed — without pretesting — that participants did not know these words prior to reading the experimental text. Thus we might question whether a control group was needed to verify this. Certainly, using the same control group as the basis for comparison to experimental groups in different institutions seems odd, and it is odder still to provide no evidence that controls were at the same level of proficiency as participants in the experimental groups. Since the mean score in the control group was near zero, experimental comparisons are not seriously affected, but these design concerns do little to inspire confidence in the investigation. The small two-word gain (based on testing that allows a role for guesswork) hardly amounts to convincing evidence of incidental acquisition.

A concern about the generalizability of the reading treatment was raised in our review of the original study by Saragi et al. (1978). We argued that word learning opportunities in A Clockwork Orange are unusually good because nadsat words occur more often in this text than unfamiliar items typically do in ordinary texts. In the passage used in the study, the researchers report that nadsat targets occurred as often as 27 times. Thus there is reason to think that the tiny two-word gain represents more learning than could be expected to occur when learners read normal texts which tend to offer far fewer repetitions of unusual words. 

But there is also reason to think that results seriously underrepresent the word learning that was possible from this particular text. The researchers note that the passage was difficult for the participants to process and over 50% of the participants in both experimental groups were unable to finish reading it. This confusing situation makes the results of the experiment difficult to interpret.

Factors that affect incidental acquisition were not explored in this study although the opportunity was there. The investigators note that occurrences of targets ranged from 1 to 27 times in the experimental passage, but they did not investigate the relationship between text frequency of items and the extent to which participants learned their meanings.

3.10 Day, Omura and Hiramatsu (1991) Incidental EFL vocabulary learning and reading

This read-and-test study is closely modeled on the study by Pitts et al. (1989) discussed above. A main point of difference is that targets were real English words rather than invented nadsat items.

3.10.1 Summary

The participants in the first of the two experiments reported in this paper were 89 EFL learners at a Japanese university. They read a short simplified story (1032 words) for 30 minutes; the story contained 17 target words that earlier pilot testing had shown were likely to be unfamiliar. Immediately after completing the reading, students took a multiple-choice word knowledge test that required them to identify short English definitions of the 17 targets. Students in a control group who had not read the story were tested as well. Mean gains in the experimental group exceeded the control group gains by 1.1 words. This difference proved to be statistically significant.

The 200 participants in the second experiment were at a higher level of English proficiency than the students who participated in the first experiment. The reading treatment and test were the same as before and again, a control group who had not read the text also took the word test. Comparison to controls indicated a mean gain of 3.0 words in the experimental group, a difference which was found to be significant.

3.10.2 Comment

As in the study by Pitts and his colleagues (1989), word learning outcomes in this investigation were small, only one word in the first study and three in the second. This was to be expected given the short passage and the small number of targets tested. The 1032-word reading treatment (much shorter than in the study by Pitts et al.) gave the learners limited opportunities to acquire new word knowledge, and the small 17-item test gave them few opportunities to demonstrate it. Although the size of the finding was unimpressive, the large numbers of participants (200 in the second experiment) suggest that differences were real and inspire some confidence in the authors' claim to have shown that L2 words can be acquired incidentally.

However, there is also reason to question this claim. The word learning gains are based on comparisons to control groups but the researchers do not verify that the groups were comparable. In the absence of test data showing that control and experimental groups were at the same level of proficiency, we cannot be sure that readers outperformed the non-readers because of exposure to the text. What is reported as incidental growth may simply reflect word knowledge that learners in a more proficient experimental group had already acquired in their English coursework. The test targets include common items like happen and strange, words that learners might easily have learned before encountering them in the story used in the experiment.

The study also raises the issue of timing in the read-and-test model. Here participants read the text for 30 minutes and took the test as soon as they had finished reading. Researchers (e.g. Nagy et al. 1987) have expressed concerns about this procedure. Administering the test in the same sitting as the reading means that participants may simply attempt to recall the wording of the text. There is the risk that the test then assesses memory for sequences of text rather than form-meaning associations that have been integrated into the learner's mental lexicon. This is an argument for testing retention after a delay of a few days. 

The main goal of this investigation was to simply establish that L2 learners could acquire real English words — not just nadsat items — through text encounters. The researchers did not consider factors (such as text repetitions) that might make incidental word learning more efficient.

3.11 Neuman and Koskinen (1992) Captioned television as comprehensible input: Effects of incidental word learning from context for language minority students
This study compares amounts of English vocabulary L2 learners acquired incidentally from exposure to texts in three different media conditions.

3.11.1 Summary 

A series of nine 300-word science texts were presented in three different ways: One group of participants watched and read captioned television, another watched traditional television with no captions, and a third reading-only group followed along while texts that closely resembled the televised materials were read aloud. There was also a control group who read other scientific texts silently. The 129 teenage participants were students in American middle schools; most were of Southeast Asian background. Participants in the various conditions were exposed to one text per week for nine weeks. 

Tests of knowledge of 90 target words were administered at the beginning and end of the nine-week period; some testing was also done at three-week intervals along the way. Test tasks involved distinguishing targets from non-word look-alikes, answering true-false statements that incorporated the targets, identifying definitions in multiple-choice format, and producing written retellings that were analyzed for use of target words. Word learning gains were examined in relation to predictor variables only in the captioned television group (n = 32). The researchers investigated four factors: frequency of occurrence in the text, difficulty of word concept, importance of a target to the meaning of the text, and image support for meaning. 

Captioned TV watchers — the participants who had access to pictorial, sound and written input — consistently outperformed participants in the other conditions on all measures. Generally, mean scores in the two TV conditions (captioned and traditional) were substantially higher than means in the reading-only condition. On the 90-item multiple-choice test, mean scores indicated that the captioned TV watchers outperformed control participants by about 16 words. There was no difference between reading-only and control group means. Of the four factors hypothesized to affect learning gains in the captioned TV group, only image support proved to be a significant (although minor) predictor of word learning (r = .21). 

3.11.2 Comment

This study assessed pre-posttest knowledge of 90 words, many more test items than in most of the studies reviewed so far. Learners had more opportunities to demonstrate new vocabulary knowledge, which helps account for the relatively large 16-word gain. This success is qualified somewhat by the fact that the targets were also tested at three-work intervals during the experiment. Thus the rather impressive pre-post gains may reflect the effects of intentional acquisition, since the interim testing may have raised awareness of the targets and motivated the learners to study them. Nonetheless, the study shows that picture, sound and text information about new words can work together to result in word learning gains for L2 learners. 

But it is troubling that the students who simply read the science texts, all 2700 words of them, learned little more than controls who read something else and much less than the participants who watched TV. Perhaps the reading-only participants realized that students in other classes had access to a more appealing TV version of these materials and refused to take interest in the project. This points to the importance of providing learners with stimulating materials that they are motivated to read.

The analysis of factors hypothesized to influence acquisition indicated that the number of times words appeared in the captioned TV text did not significantly affect word learning gains. No effect was found for difficulty of word concept, a factor that was found to hinder acquisition in the Nagy et al. (1987) study of L1 learners. This suggests that for the L2 learners in this study, acquiring new vocabulary simply meant relabeling known concepts rather than dealing with new ones, as Singleton (1999) has proposed. The one factor that did predict learning outcomes was the extent to which target words were pictured clearly in the televised materials. Thus the beneficial effects of picture support observed with L1 learners in the study by Elley (1989) appear to apply to L2 learners as well. 

3.12 Brown (1993) Frequency and saliency of words

Unlike other research reviewed in this chapter, Brown's study is an investigation of assisted reading. We include it here because it is one of a small number of L2 studies of incidental vocabulary acquisition that explore the learning effects of frequent encounters with new words.

3.12.1 Summary

Brown investigated ESL learners at an American university who used an interactive videodisk program based on the film "Raiders of the Lost Ark". To answer questions about factors that affected word learning during the two-month experiment, Brown pretested participants on their knowledge of 180 words that occurred in the materials. The target words varied on the following four dimensions: how often the words occurred in the learning materials, how often they occurred in the English language, how much attention they were given in exercises or glosses, and how salient they had been made by "visual gapping". According to Brown's definition, a "visual gap" (p. 263) is filled when an L2 learner sees an image, realizes that she does not know the word for the pictured concept, and then encounters the written form of the missing label soon afterwards.  

There were 85 participants in the study, mostly of Asian or Spanish language background. In addition to showing scenes from the movie, the videodisk program offered a choice of activities that students were free to use as they pleased: They could read a written version of the script, see glosses of key words used in a scene, work on vocabulary exercises, answer comprehension questions, or simply proceed to watching the next scene. To assess word knowledge gains, the 180-item multiple-choice test pretest was given again as a posttest at the end of the experimental period.

All participants appear to have learned vocabulary from using the materials: pre-posttest gains ranged from 2 to 82 words. Posttest scores indicated that on average, a word was known by 13.6 more participants than had known it on the pretest. Of the four variables hypothesized to affect word learning results, only overall frequency in the language and presence of a visual gap proved to be significant predictors. Post hoc correlational analysis revealed that the role of the general frequency factor in accounting for the word learning gains was rather small: r = .2 (p < .05). Visual gap is not analyzed in the same way so it is difficult  to get a sense of the size of its power but Brown reports a dramatic effect for a set of ten words that received the following treatment in the video materials: First the concept was shown, then its written form appeared in exercises, and later the form recurred in the script of another scene.

3.12.2 Comment

The scale of this study is impressive. Brown pre- and posttested 85 participants on their knowledge of 180 words. The multiple-choice measure took testees two hours to complete. 

The finding that the number of times targets occurred in the materials was not a predictor of incidental growth needs to be examined closely. It is important to note that Brown’s conclusions about the role of text frequency are based on exposures available in the materials, rather than on user protocols. That is, the finding of no effect for text repetitions of targets is based on the numbers of encounters participants could have had, not how many they actually did have. Participants were allowed to use the materials as much or as little as they liked. Also, with the freedom to choose modalities (viewing or reading) and levels of engagement (actively doing exercises or more passively viewing or reading), kinds of attention given to words must have varied enormously. Thus it seems clear that the notion of a role for text frequency in incidental L2 vocabulary acquisition should not be abandoned on the basis of this experiment that found no role for this factor.

Because participants were free to use the materials as they pleased, it is also difficult to verify whether participants were actually doing the visual gap filling Brown makes much of. This process depends on an order of events whereby the learner first sees a concept pictured in the video and then encounters the L2 word for the concept  in written materials later. Target words were rated high for gap-filling potential if their meanings were shown before they occurred in the written script, but we cannot be sure that participants consistently used the materials in the exact order required for this process to do its work. Thus, the picture effect Brown detected may be something more straightforward, akin to the factor Neuman and Koskinen (1992) identified whereby words that were pictured clearly were learned more.

How we should interpret the finding that the frequency in the English language predicted learning outcomes is also unclear. Again, the lack of experimental control over the participants' exposure to the targets gives reason to question this conclusion. One possible interpretation is that general exposure to English input in other courses and the American milieu accounted for the growth during the two month period, rather than the experimental materials. 

3.13 Dupuy and Krashen (1993) Incidental vocabulary acquisition in French as a foreign language

This study appears to be the first published investigation of incidentally acquired knowledge of a language other than English.

3.13.1 Summary

In this experiment, 15 intermediate learners of French at an American university saw the opening scenes of a film. The next day they read the script for the scenes that followed — about 15 pages of text. Immediately after reading for 40 minutes, participants took a 22-item, multiple-choice test that assessed their ability to match words that had occurred in the text to English translation equivalents. A native speaker of French had selected the test targets; she judged them to be "extremely colloquial" (p. 56) and very unlikely to be already known. Learners of French at the same university who had not seen the video or read the text also took the word knowledge test. These control participants were students in two intact classes: an intermediate group and a more advanced group.  

Mean scores indicated that readers in the experimental group correctly identified translations of 15 of the 30 test targets. They outperformed the intermediate controls by about 7 items and the advanced controls by about 6. These gains proved to be statistically significant. Dupuy and Krashen analyzed their data two more times, once to give participants credit for partially correct answers, and another time to correct scores for the effects of guessing on the multiple-choice test. As before, the results of these analyses showed a statistically significantly advantage for the experimental group. 

3.13.2 Comment

The lack of experimental control in this investigation is striking. There is no basis other than numbers of semesters of French study to assure us that experimental and control groups are comparable. Thus we cannot exclude the possibility that the reported gains simply reflect the superior performance of a more proficient group of learners. In addition, the small numbers of participants in the groups (15, 13 and 9) do little to inspire confidence in the comparisons. 

Another problem is that the source of the vocabulary growth is not clear. The researchers report that eight of the targets occurred in the video but they do not specify which ones. This means that gains cannot be ascribed to reading alone, and it is not possible to delineate the contributions of video and text input. The question of the sources of learning is further complicated by the observation that 30% of the experimental participants could not finish reading the text in the allotted 40 minutes.

Gains in this experiment are relatively large. Here participants appear to have learned 7 of 30 tested items, while participants in an experiment of a similar design (Pitts et al., 1989) learned only 2 of 30. But there is reason to question this sizable growth result: The gains may have been an artifact of the multiple-choice test format: Since questions offered only three meaning choices and a fourth “don’t know” option, participants who had read the text and seen the video may have been predisposed to choose one of the three meaning options, while those who had had no exposure to the materials at all may have felt more free to choose ‘don’t know’. Thus it is possible that the test format served to enhance the performance of the experimental group.  

The authors mention that the number of times a target word appeared in the reading passage ranged from one to six occurrences, but the study did not investigate the impact of these varying amounts of exposure.

3.14 Ellis (1995) Modified oral input and the acquisition of word meanings

This study broke new ground by exploring incidental L2 vocabulary growth through listening to a spoken text.

3.14.1 Summary

In this experiment, 51 Japanese secondary EFL learners followed spoken instructions to complete a picture labeling task. The main goal of the study was to compare the effects of two oral presentation styles. In the premodified condition, participants listened to instructions that were specially written to include language that explained the meanings of the targets. In the interactionally modified group, learners listened to the same instructions but asked for clarification along the way, which meant they were exposed to a larger amount of oral input and heard the targets mentioned more often.

The targets were 18 names of household objects like broom and sink; an earlier test had shown that the participants did not know these words. A series of posttests traced retention over a two-and-a-half month period after the listening treatment. In addition to comparing growth in the two input conditions, Ellis investigated the effects of the following word and text variables: the length of a target word in syllables, the total number of times a word was mentioned, the number of different instructions a target word occurred in, the density of content words in instructions, the length of an instruction, the number of clarification requests, the presence of the characteristics of formal definitions in the explanations of targets, and the length of the explanations.

Mean scores on the repeated measures consistently favored the interactionally modified group who had received the greater amount of input. Two days after the listening treatment participants in this group were able to provide correct Japanese translations of 6 of the 18 targets, while the mean score in the premodified group was only 2.5 items. However, when results were expressed as numbers of words learned per minute of exposure to the oral instructions, the premodified input was found to be far more efficient. Of the nine factors hypothesized to affect outcomes, only range (the number of different instructions a target word like shelf occurred in) proved to be a significant predictor of growth. The total number of times the target was mentioned did not have an effect. 

3.14.2 Comment

This study exhibits experimental design problems we have seen before. Ellis does not provide data that establishes the parity of the two groups; we are simply told that marks in a previous course suggested that the groups were of roughly equivalent proficiency. Also, there is no control over other possible sources of exposure to the targets such as the students' coursework. Thus we cannot be sure that delayed posttest scores for common English words like plate and shelf accurately reflect the effects of the experimental listening treatment administered over two months earlier. 

Testing techniques used in this study are strangely inconsistent. Immediately after the listening activity, Ellis tested word knowledge in the interactionally modified group by having participants recall the words they had learned in the activity. The next two posttests were translation measures, but the third delayed posttest required participants to use a list of targets to complete picture labeling task. The use of three different kinds of test means we cannot trace retention over time and it makes results difficult to interpret. In addition, requiring testees to provide Japanese translation equivalents for the targets on two different occasions seems likely to have had learning effects. Translating is an effortful task that focuses attention on word forms and meanings, and this makes it unsuited for repeated use as a measure of incidentally acquired knowledge.

Since analysis of predicting factors was based on the results of questionable testing procedures, the findings of the analysis may be in doubt. Nonetheless, it is interesting that increased range was found to have a positive effect on learning but increased frequency was not. That is, hearing a target like sink mentioned often in the activity did not contribute to making it more likely to be learned, but what did make a difference was hearing it used in many different instructions (e.g. once when it was defined, again in the definition of faucet, and yet again in explaining the location of a scouring pad, etc.). Thus, it appears that hearing words used in a variety of contexts aids incidental acquisition. The fact that listening requires processing input under time pressure may explain why the total number of exposures did not have an effect in this study. The listeners simply did not have enough time to exploit every each mention of a target word.

A similar 1999 experiment by Ellis and He also addresses incidental vocabulary learning from oral input. Findings of this more recent study also detail small amounts of incidental vocabulary acquisition , but the study does not investigate the role of explanatory factors such as multiple exposures to targets.

3.15 Rott (1999) The effect of exposure frequency on intermediate language learners' incidental vocabulary acquisition and retention through reading
The main focus of the last study we will discuss is the effect of frequent reading encounters. It  appears to be closely modeled on the investigation of child L1 vocabulary learning by Jenkins et al. (1984) reviewed earlier.

3.15.1 Summary

The 67 participants in this study were learners of German at American universities. They were divided into three exposure conditions. For each of the 12 target words used in the experiment, six different paragraphs were prepared. Students in the 6-exposure condition read different paragraphs each week for six weeks such that they had been exposed to each of six target words six times. Participants in the 4-exposure conditions read sets of six paragraphs each week for four weeks, while 2-exposure groups were given paragraphs to read only twice. Though readers in a particular condition were exposed to only six target words in the reading treatments, they were tested on their knowledge of 12 words such that they served as 0-exposure controls for other groups who saw other words. All participants were tested on their knowledge of the targets three times: on the day of treatment, a week later and a month later. Rott used two measures to assess retention: a translation test and a multiple-choice recognition test. 

Results indicated that frequency of exposure to words in context made a learning difference. Immediately after completing the readings, learners in all three reading conditions — even those who had seen the target words only twice — significantly outperformed the 0-exposure controls on tests of word knowledge. One week later, mean scores indicated that learners in the 6-exposure group were able to produce translation equivalents of about six of the 12 targets and correctly identify definitions of about eight. These gains were significantly greater than gains in the 2- and 4-exposure groups.  Word knowledge decreased over time in all of three exposure conditions but mean scores in most groups continued to be significantly greater than those of groups who had had no reading exposure to the targets. 

3.15.2 Comment

A strength of the study is its use of repeated measures to detail the retention of incidentally acquired knowledge over time. The evidence it presents for the learning effects of multiple contextual exposure to new words in context is convincing, yet as we saw in the study by Jenkins et al. (1984), much depends on a handful of items. As in their investigation, participants in this study encountered only six new words in context. Thus group means indicating that participants learned over half of the items after six exposures — an impressive sounding result — show that these participants actually learned very few new words. 

One reason for the substantial rates of acquisition Rott found may be the repeated use of a translation measure. In the discussion of Ellis (1995) above, we noted that requiring learners to translate words may have learning effects such that reported vocabulary gains do not strictly reflect learning achieved incidentally through reading. 

The use of specially prepared texts is also a concern. Rott notes that the texts which were written for this experiment did not include explicit explanations of the words, yet she adds that they were supportive of the meanings of the targets. Thus Rott's texts may have presented learners with unusually good opportunities for learning, and we cannot assume that the same results would have occurred with authentic texts. Substantial and persistent gains in this study were associated with six reading exposures, but authentic classroom readings of the size and difficulty Rott used would probably not recycle new words this often.

4. Discussion

In this section, we examine how the reviewed research addressed the questions that followed from our preliminary explorations of L2 word learning through reading. We set out to discover how key methodological issues were addressed in studies of incidental vocabulary acquisition. We had questions about establishing prior knowledge of targets, measuring growth, excluding other sources of learning, selecting reading treatments, and achieving sizable gains. We were also interested in what the research had to say about the effects of multiple reading exposures to new L2 words.  

4.1  How do studies establish a baseline for measuring incidental vocabulary growth?

Studies used either control group or pre-posttest designs to show that incidental vocabulary learning occurred as a result of a reading event. Clearly, there are problems associated with both methods. A number of L2 investigations that opted for comparing performance on a test of word knowledge in a group who had read a text to the performance of non-reader controls, did not establish the pre-treatment parity of the two groups. Notably lacking in this regard was the experiment reported by Day et al. (1991) where Japanese learners of English who read a short passage outperformed non-readers by a only few words. In the absence of test results that establish levels of L2 proficiency in the groups, these results seem questionable. Studies by Pitts et al. (1989) and Dupuy and Krashen (1993) suffered in the same way. 

Pre-post models avoided this problem by testing the same group of learners on their knowledge of target words before and after a reading treatment. As we have seen, the problem with pretesting is that it alerts participants to the items targeted for learning. As a result of seeing them on a pretest, participants may pay special attention to the targets when they encounter them in an experimental treatment; this then threatens the validity of the claim that the word learning that occurs is incidental in nature. Test methods that focused attention on words such as the translation tests Ellis (1995) and Rott (1999) used in their pretesting seem likely to have had such awareness-raising effects. 

Saragi et al. (1978) solved the design problem in an ingenious way. Neither a pretest nor a control group was needed because the nadsat targets existed only in the reading treatment could not have been encountered anywhere else. But studies of learning of real L2 words cannot avoid the problem of establishing a word knowledge baseline from which the word learning effects of reading can be measured. The review of research suggests how pretesting in experiments using the pre-post model can be done in a way that minimizes participants awareness of the items as targets for learning. Nagy et al. (1987) required participants to simply indicate which words they knew on a long list where the target words were scattered among many other non-target words. To make the targets even less memorable, two weeks were allowed to pass before the participants saw them again in the reading passages. Neuman and Koskinen (1992) used a similar procedure in their experiment. 

Notable by contrast is the Ferris study (1988) where the interval between pretesting and the onset of the reading treatment is not reported. It looks as if students may have started reading as soon as they finished the pretest. If this was the case, memory of targets could have been strong and participants might have noticed that the test sampled words from the book. Even if participants did not realize that a second, posttreatment word test was coming, knowing that their teacher had singled out words from the novel for testing might have motivated them to pay extra attention to these words when they read Animal Farm.  

In our view, a pre-post design seems preferable to using control groups because learners are compared to themselves rather than to others who may not be comparable. Well designed pretesting can avoid the problem of alerting learners to words targeted for incidental learning. Another advantage of the pre-post model is that participants need not be split up into smaller groups. In cases where large numbers of participants are not available, all can be exposed to a treatment for a more powerful experimental effect. 

4.2 How do studies measure word knowledge? 

Most of the reviewed studies of incidental vocabulary learning used multiple-choice tests to assess learners' knowledge of target words after the reading treatment has been completed. Even when other kinds of tests were used (e.g. Jenkins et al., 1984; Neuman & Koskinen, 1992), researchers tended to focus their discussion on the multiple-choice results. Thus the main type of vocabulary knowledge explored was the type multiple-choice tests measure: the ability to recognize (rather than produce) definitions.

Typically, the stem of a multiple-choice question presented a decontextualized word that occurred in the reading treatment and the testee was required to select one of four or five meaning options. In some L2 studies (e.g. Dupuy and Krashen 1993; Rott, 1999), learners matched an L2 word to an L1 translation equivalent. Others required testees to match an L2 target to a synonym or definition in the L2 (e.g. Brown, 1993; Ferris, 1988). 

Tests of recognition knowledge seem an appropriate way to measure learning acquired through reading, which is itself at least partly a decoding process, but there are limitations to how much recognition knowledge such tests can assess. Note this example of a question from the test Nagy et al. (1987, p. 267) used:

headlamp

a) a tower with a bright light to warn and guide ships

b) a small electric light powered by batteries 

c) a light on the front of a train, car or truck

d) a set of electric lights used to control traffic

e) don't know

It is clear that answering the question correctly requires a very complete understanding of headlamp. Knowing that it means some kind of light would not be helpful, nor would simply knowing that a headlamp is a noun. In an earlier 1985 experiment, Nagy and his colleagues created multiple-choice tests at three levels of difficulty for the very purpose of tapping such various levels of knowledge. But the 1987 study by Nagy et al. and many of the reviewed studies used a multiple-choice measure that required full definitional knowledge as in the example above. Such tests are probably not very sensitive to small changes in word knowledge, exactly the kind of changes that might be expected with encountering words once or twice in reading. Multiple-choice tests may be even less sensitive if learners must understand definitions written in the L2 in order to answer correctly.

Nonetheless, multiple-choice tests remain a popular option because of the obvious advantages of being easy to administer and mark. The review of research suggests ways this type of test might be made more effective. Creating questions with at least four or five well written options can reduce (though not eliminate) the chances for guesswork. Care can be taken to make sure L2 answer options are written in simple language.

Also, the timing of the posttest is important. For the sake of convenience no doubt, a number of the tests in L2 experiments (Day, 1991; Dupuy and Krashen, 1996; Pitts et al., 1989; Rott, 1999) were administered as soon as the reading task was finished. This may seem like a good idea in that it does not allow participants the opportunity to look up problem words in dictionaries or to learn target items in some other way. However, administering the test in the same sitting as the reading means that participants may simply attempt to recall the wording of the text. Allowing a lapse of a few days between the end of the reading treatment and the first word knowledge posttest contributes to making a test a more valid measure of retention.

4.3 How do studies ensure that gains reflect the impact of a treatment? 

In the discussion of Ferris's study of learning L2 words through reading Animal Farm (1988), we raised the possibility that learners may have had more exposure to the target words than a single reading of the text would offer. Discussing the novel in class, watching the film version or rereading difficult passages may all have enhanced the learning results. Other studies of classroom learners who were exposed to L2 input their coursework (e.g. Ellis, 1995) or the ambient environment (e.g. Brown, 1993) suffer from the same problem: we cannot be sure that the treatment was the sole source of the reported vocabulary gains.

We also noted the problem of participants who were not able to complete reading tasks. Dupuy and Krashen (1996) admit that 30% of their participants did not finish reading the experimental text in the allotted time and Pitts et al. (1989) report the troubling figure of 50%. Other studies where there was no strict control on whether participants finished their reading (e.g. Day et al., 1991) may have suffered in the same way to an unknown degree.

Conditions where all participants read all of an experimental text just once and have no other exposure to words in the treatment may be difficult to create in language classrooms. It also possible to argue that such control is not desirable since “real” reading involves pausing in places, rereading certain passages and skipping over others. Yet it is clear that claims about the efficacy of incidental processes need to be based on experiments that relate input to learning in a carefully controlled way. One technique for ensuring that participants are all exposed to the same text in its entirety comes from the studies by Elley (1989) and Neuman and Koskinen (1992) where teachers read texts aloud in class. 

4.4 How do studies select reading treatments? 

We have argued in favor of using natural, authentic texts in investigations of incidental vocabulary acquisition because they offer the prospect of providing insights into learning from reading in the real world. However, most of the reviewed L2 experiments used texts that were in atypical in some way. For instance, Pitts et al. (1989) used the Clockwork Orange text which contained large numbers of nadsat items, Ellis (1995) used richly redundant modified input, and Rott (1999) used texts designed to provide multiple encounters with targets. We identified two main problems with such texts: they either offer more encounters with target words than would normally be available, or they provide more support for the meanings of targets than authentic texts do.

On the point of the multiple encounters normally available in reading natural texts, work by Wodinsky and Nation (1988) has shown that frequent repetitions of words learners are unlikely to know are rather rare. They took ten repetitions as the number likely to be required for word knowledge to be acquired incidentally and examined the extent to which texts recycled words ten times. They found that only 15% of types occurred ten or more times in a teen novel. Since a large part of this 15% must be accounted for by prepositions, pronouns and other very common words that most learners would already know, it looks as if L2 readers of natural, unsimplified texts will encounter only a handful of words that are both unfamiliar and repeated often enough for them to stand a good chance of be retained. Studies based on 27 repetitions (Pitts et al., 1989) or even only six repetitions (Rott, 1999) clearly misrepresent the learning opportunities typically available in reading natural text.

The following examples illustrate the difference between texts designed to offer meaning support and the amount that authentic texts may offer. In the study by Jenkins et al. (1984), the reading passages were short paragraphs, which were carefully written to strongly imply the meaning of the target word. The following 49-word sample text from the study illustrates the full meaning support provided for the target eradicate:

Mrs. Jones was having a problem with bugs in her house. She heard about a spray that was supposed to eradicate all types of insects. She tried it for several weeks but it didn't get rid of her bugs. She still found them in her cupboards and kitchen shelves. (p. 772)

But such redundancy is hardly the norm. The following “real” context for eradicate is of similar length (52 words) and comes from the MicroConcord corpus (Oxford English Software, 1993) of authentic newspaper text:

Learning will become increasingly visual as it becomes obvious that a static book knowledge cannot compete with dynamic visual information. Many people will have difficulty accepting this change: old habits are not automatically eradicated when the rules of life change suddenly. New forms of visual entertainment on a grand scale will appear. 

Clearly, real contexts that occur in natural texts cannot be relied upon to be as informative as the one about Mrs. Jones and her bugs. The effect of helpful contexts in incidental vocabulary acquisition is not clear. As we have seen Elley, (1989) found a strong facilitating effect in his study of L1 acquisition from story reading, but Ferris (1988) did not. A study of intentional word learning from context by Mondria and Wit-de Boer (1991) suggests that less informative contexts like the MicroConcord one above, which make the learner consider a number of possible meanings for eradicate (forgotten, lost, changed, wiped out, etc.), may actually be more useful in the process of incidental vocabulary learning than contexts that offer full meaning support. 

4.5 How do studies deal with the problem of small gains?

A problem that has plagued the investigation of incidental vocabulary acquisition has been the small size of learning results. Most of the reviewed experiments assessed acquisition by testing growth on a rather limited number of targets, so small outcomes were probably inevitable. One exception to the small outcomes rule is the experiment by Saragi et al. (1978). The mean gain in this study (which may have offered unusually favorable opportunities for word learning) was around 70 nadsat words. Saragi et al. tested participants on their knowledge of 90 items. This points to the importance of assessing a large number of words so that participants will have ample opportunity to demonstrate incidental word learning. Another exception may have been the L2 study by Brown (1993) where participants also had a great deal of opportunity to register gains. She pre- and posttested 180 items in marathon two-hour sittings and offered prizes to learners who improved most. However, Brown does not report findings as a mean difference in numbers of words the group knew before and after exposure to the learning treatment, so it is difficult to get a sense of its impact.

Most of the reviewed L2 experiments report gains of mere handfuls of words — often just one or two. There appears to be a consensus that showing a slight but significant gain is enough, since applying a small growth percentage to greater amounts of reading will account for a substantial amount of vocabulary learning. But weak experimental designs and questionable testing techniques call these small findings into question, and applying flawed gain percentages to larger amounts of reading simply increases the amount of error. Thus the incidental word learning effects of a substantial amount of L2 reading remain to be detailed in a convincing manner. So far, the read-and-test and test method has managed to demonstrate that reading a whole novel resulted in the acquisition of only seven new words (Ferris, 1988).

Obviously, there are practical constraints on the numbers of words that can be tested in classroom settings, but it is clear that a key to more substantial experimental gains is giving learners ample opportunities to demonstrate knowledge. Perhaps alternatives to multiple-choice testing can be devised to meet the challenge of testing large numbers of words efficiently and sensitively.

4.6 How does frequency of exposure affect incidental L2 word learning? 

L1 investigations clearly showed that learners were more likely to pick up meanings of words they encountered often. Converging evidence of a facilitating role for frequent encounters in acquiring L1 vocabulary comes from three convincing sources: the studies by Elley, 1989; Jenkins et al., 1994; and Saragi et al., 1978. 

However, the picture for the incidental acquisition of L2 vocabulary is much less clear. Table 3.1 outlines findings of L2 studies that investigated the effect of multiple encounters. The first four studies examined the correlation between the extent to which target words were learned in a group of participants and the numbers of times targets were repeated in experimental texts. The fifth study by Rott (1999) did not use a correlational design.

Table 3.1

L2 investigations of frequency of exposure to targets

	Study
	Finding

	Ferris (1988)
	r = .32, p < .05

	Neuman & Koskinen (1992)
	no correlation

	Brown (1993)
	no correlation

	Ellis (1995)
	no correlation

	Rott (1999)
	r = ?


Two of the studies (Ferris, 1988 and Rott, 1999) found that frequent text encounters with new words had a positive effect on learning. Ferris’s figures suggest that text frequency is a factor of some importance. However, as we have seen, this study is plagued by methodological problems. Since participants had other opportunities to meet the target words in her study, numbers of times a word occurred in the text are probably not an accurate reflection of the numbers of times learners encountered the targets. 

The finding of an effect for frequent encounters in the study by Rott (1999) is somewhat more convincing. Learners in groups who had more exposures to targets showed greater word learning gains. However, this finding is based on short specially prepared texts and reading exposure to only six target words. Since Rott does not report how varying amounts of exposure affected acquisition of L2 vocabulary in the group as a whole, it is not clear how important the frequency factor was. 

Should the findings of no effect for meeting new words often in the other three studies be taken seriously? We might question whether the study by Neuman & Koskinen (1992) is really a study of reading. Strong picture effects in this study suggest that learners were focused on watching the video rather than reading. We have noted that the Brown (1993) experiment  —also a video study — had little control over actual amounts of reading exposure, and the Ellis (1995) study was a study of listening. Thus, on the basis of these investigations, we should probably not conclude that multiple reading encounters have no effect on word learning. 

In summary, it appears that important questions about the amount of vocabulary growth that L2 learners can achieve as they read a sizable natural text, and the effects of the repeated encounters on offer in such a text remain to be answered.

5. Conclusion 

In this chapter we reviewed the main sources of evidence relating to vocabulary acquisition through reading. A number of important methodological problems were identified in this body of research. We also saw that the role of frequent text encounters has not been clearly delineated. These concerns will be addressed in the following chapters.
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