Chapter 2: Exploring amounts of reading and 

incidental gains

1. Introduction 

In the previous chapter we traced the history of research into incidental vocabulary acquisition through reading. What was a common-sense notion evolved into a logically argued default position which, in turn, was substantiated by classroom experiments conducted by a number of L1 vocabulary acquisition researchers, notably Nagy and his colleagues. One of their important contributions was to articulate incidental word learning gains in terms of probabilities. Nagy et al. (1985) determined that there is about a 1-in-10 chance L1 readers will retain the meaning of a new word they encounter in a text well enough to recognize its definition on a multiple-choice test. Our rough analysis of L2 studies of incidental vocabulary acquisition suggested that the chances that intermediate-level language learners will retain the meanings of new L2 words they encounter in reading are also in the neighborhood of 1 in 10. It is clear that learning new words incidentally is a slow process requiring both L1 and L2 learners to do to a great deal of reading in order for sizable benefits to accumulate. 

Although it seems logical that pick-up rates would be low among L1 and L2 readers alike, there is no reason to expect L1 and L2 rates to be similar. Meara (1988) warns against assuming that adult L2 learners are comparable to child L1 learners. Since adults have well developed mental hardware and a vast bank of concepts already in place, and are more able to apply conscious learning strategies as well, they may be more efficient incidental word learners. Furthermore, it would be wrong to assume that a single pick-up probability applies to all L2 learners regardless of their age, reading experience, L1 background, L2 proficiency level, and so on. 

Nonetheless, it is useful to think about the incidental acquisition of L2 vocabulary in probabilistic terms. As we have seen, stating results as a probability made it possible to arrive at generalizations about the amounts of reading learners need to do in order for substantial vocabulary gains to accumulate, the million-words-per-year figure for child L1 readers (Nagy et al., 1985) being a case in point. It also allows us to arrive at clear, testable claims. For instance, if we suppose that a particular group of L2 learners of a similar level of L2 proficiency tends to pick up the meaning of about 1 in every X new words they encounter, we can hypothesize that members of the group who read more text will acquire more new word meanings than those who read less. We can also expect that reading a larger volume of text will lead to two, three or more encounters with some new items, and that this will increase the chances of these items being acquired.

Our first experimental exploration will test this simple hypothesis which has been summarized by Jenkins, Stein and Wysocki (1984) as follows:

Because students with large literary appetites encounter more words than do their less voracious peers and see the words used repeatedly in various contexts, they should develop larger vocabularies. (p.782)

In addition to testing the logic of the probabilistic approach outlined by Nagy and his colleagues (1985, 1987), the investigation addresses the issue of amounts of reading L2 learners need to do in order to achieve substantial vocabulary gains. Given the history of low pick-up rates in previous L2 investigations of incidental acquisition, we expect vocabulary learning outcomes to be limited in our study. But unlike previous experiments where growth opportunities were constrained by small reading treatments often only a page or two long (e.g. Day et al., 1991), our participants will read a larger body of texts. Also, we will measure gains using a standard vocabulary size measure (Nation's 1990 Levels Test) which samples knowledge of thousands of words. This should allow learners more opportunity to demonstrate gains than instruments used in earlier investigations which typically test knowledge of only twenty or thirty words (e.g. Pitts et al., 1989). We will be interested to see what these innovations can reveal about the amounts of new vocabulary knowledge learners achieve as a result of engaging in a typical classroom extensive reading task. 

 2. First preliminary investigation 

To investigate the hypothesis that those who do more reading learn more new vocabulary, we turn to a group of Arabic speaking learners of English and consider changes in their receptive vocabulary size during a two-month period in relation to the amounts of reading they did during that time. The learners participated in an individualized ESL reading program that allowed them to read at their own pace. This format meant that some read more text than others during the experimental period. We were interested to see if amounts of text read correlated reliably to differences in pre- and posttest scores on a test of vocabulary size.

2.1 Method

2.1.1 Participants

The 25 participants in this study were learners of English at the College of Commerce at Sultan Qaboos University in Oman. All had been placed at the Band 3 level of the Preliminary English Test (Cambridge, 1990); their proficiency level can be termed high beginner. They were studying in an intensive program designed to prepare them as rapidly as possible for attending academic lectures in English and using textbooks designed for native speakers. Thus one of the main goals of the program and of the students themselves was the development of adequate reading skills in English. Of the 15 hours of English study per week, one hour was devoted to supervised silent reading in the reading laboratory. 

2.1.2 Materials 

During the weekly silent reading hour each participant chose a story folder from a boxed collection of over 100 graded passages (Scientific Reading Associates Reading Laboratory Kit 3A) and began reading. After completing a text of about 500 words (often with help of a dictionary), the student turned to the comprehension questions on the back of the folder. He or she would answer these in a workbook, check answers using a key provided in the kit, record results on the back cover of the workbook, and begin reading another story folder. Students worked at their own pace but were encouraged to work in the reading lab outside of class time  in order to complete as many folders as possible. 

Since no one student read the same set of texts, it was impossible to identify and test growth on a pool of target words that all would have encountered in their reading. Therefore it was decided to use a test of general vocabulary size to assess participants’ word gains during the two-month period. Nation's (1990) Levels Test at the 2000 frequency level was eventually chosen for its ease of administration and because it was assumed that this test of the most frequent words of English would target items that the participants would encounter often in the simplified readings. The multiple-choice test presents a 36-word sample of the 2000 most frequent words of English (from the General Service List by West, 1953) and 18 simply worded definitions. A question cluster from the test is shown in Table 2.1. The premise is that a testee's ability to make the 18 definition-to-word matches correctly generalizes to his or her ability to recognize the meanings of all 2000 words. Thus a testee with a score of 11 correct matches or 61% (11/18 = 0.61) is assumed to have receptive knowledge of 61% of the 2000 most frequent words of English, which amounts to 1220 words (61% of 2000 = 1220). 

Table 2.1
Sample question cluster from the Levels Test (Nation, 1990, p. 265)

1. original 

2. private
___ complete 

3. royal        
___ first 

4. slow         
___ not public 

5. sorry 

6. total   

2.1.3 Procedure 

The measurement period began one month into the three-month term in order to allow students to become accustomed to the idea of silent reading as a classroom activity and to become familiar with the system of selecting story folders and recording their progress. To arrive at a figure for the amount of reading each participant did, we collected the workbooks and noted the number of stories for which comprehension questions had been completed. Since the investigation was concerned with the volume of reading only, the learners' scores on the comprehension questions and the level at which they were reading (the graded texts ranged in difficulty) were not taken into consideration. The same vocabulary size test was administered twice, once at the beginning of the two-month period and again at the end. Vocabulary growth scores were calculated by subtracting participants' pretest scores from their posttest scores. 

2.2 Results 

Students varied enormously in the numbers of story folders they managed to complete. Numbers of texts participants read are plotted on the horizontal axis of the scatter plot shown in Figure 2.1. Three participants did not complete any of the 500-word stories (though they had begun several) while two others completed more than 20 (that is, they read more than 10,000 words). The mean number of folders completed in the group was 11.04 with a substantial deviation from the mean (SD = 6.25). 

Figure 2.1
Scatter plot showing numbers of SRA folders and pre-post differences in Levels Test scores



Scores on the vocabulary measure also varied considerably. Pretest scores indicated that three participants could already identify correct meanings for almost all of the tested words, while two others in the group scored under 50%. The pretest mean was 68.84% (SD = 16.64). Posttest scores indicated that vocabulary growth had occurred during the two-month period for most of the participants; all but four had higher vocabulary size scores on the posttest (M = 75.04, SD = 16.68). Pre-post differences in scores on the vocabulary test are plotted on the vertical axis of Figure 2.1 A t-test for matched samples confirmed that the pre-posttest difference between the means was significant (See Table 2.2). 

Table 2.2
Vocabulary growth results (n = 25) 

	
	Pretest %
	Posttest %

	M
	68.84
	75.04

	SD
	16.64
	16.68


t(24) = 3.067. p < .01. 

The mean difference in the pre- and posttest scores amounted to 6.20% (SD = 10.11). Figure 2.1 illustrates the large amount of variance in the gains. In fact, there were only four participants in the group of 25 who fit the mean profile of a 6% gain. As the scatter plot indicates, some participants experienced large gains while others appear to have lost what they knew. The 6.20% gain figure points to an average participant whose knowledge of words on the 2000-most-frequent list increased over the period of two months by 124 items (.062 x 2000 = 124). If the mean of about 120 words learned in two months (i.e. 60 words per month) is applied to a nine-month school year, the mean number of words learned per year amounts to 540 words. Interestingly, this figure is broadly consistent with estimates by Milton and Meara (1995) for instructed study of English in home countries (though it is not clear that these Arab participants in an intensive language program are comparable to the European learners they surveyed). 

To determine whether reading a large number of texts corresponded to a large amount of vocabulary growth, a correlational analysis was carried out. The relationship between numbers of texts read and vocabulary-size increases proved to be statistically non-significant (r = .02, p > .05). So although the group appears to have profited from reading extensively, the hypothesis that there would be a reliable correspondence between reading more texts and recognizing the meanings of more words was not confirmed. 

Since some students scored high on the vocabulary knowledge pretest and therefore had little opportunity to register new growth, we analyzed the data again, this time excluding participants who had scored 83% or higher on the pretest. The test designer has stipulated that a score of 83% or higher on a section of the Levels Test indicates mastery of the words in the frequency band tested in the section (Nation, 1990). This intervention left us with a group of 17 participants whose mean pretest score was 60.24% (SD = 12.45). Our suspicion that there was more room for growth in this subgroup was confirmed; the mean gain amounted to 8.88% (SD = 9.23) which is slightly higher than the 6.20% gain in the whole group. A t-test indicated that the pre-post difference was significant (t(16) = 3.944; p < 0.01).  However, once again, correlational analysis showed no significant correspondence between numbers of texts read and incidental vocabulary gains (r = 0.28, p> 0.05). 

2.3 Why did the volume-growth connection fail to emerge? 

There are a number of reasons why the expected relationship between amounts of extensive reading and amounts of vocabulary growth did not emerge. In retrospect, we can easily identify weaknesses in the way we measured the participants' volume of reading and their vocabulary growth. 

Assessing the amount of text a participant read involved counting the number of story comprehension scores students had recorded in their workbooks. This would be an appropriate indicator if participants dutifully followed the prescribed formula of reading an entire text and then completing the comprehension questions, but the count depended on participants' accurate and honest self-reporting, and it is impossible to be sure that all followed the procedure consistently. Given the pressure to read as many folders as possible (marks depended on it) and the availability of answer keys for the comprehension exercises, there is reason to think that workbook totals may have overestimated the amount of reading that actually transpired, at least in some cases. It is also clear that in some instances, amounts of reading were underestimated. For instance, three participants were assigned a reading score of 0 because they had failed to complete any comprehension activities, but a closer look at their workbooks showed that they had begun and then abandoned several, and this must have required at least some reading of texts. All told, it is clear that tallying the number of completed comprehension exercises did not provide a very accurate picture of how much text each participant read. Convincing conclusions about the nature of the relationship between reading exposure and incidental growth obviously need to be based on investigations that detail amounts of text exposure more accurately.

A problem with the word knowledge measure used in the experiment is that the test probably did not test participants' knowledge of words they actually encountered in their reading. The 0-2000 level of the Levels Test (Nation, 1990) was chosen because it assessed knowledge of high frequency words, and it was assumed that these were what low-proficiency participants would be likely to encounter as they read the simplified SRA texts. But the test is designed to assess knowledge of a broad zone (the 2000 most frequent words) by testing knowledge of a small sample of items (18) from that zone. However, the chances of the participants having met all 2000 high-frequency items in their reading is small. Studies of corpora suggest that even the strongest readers in the group who read approximately 10,000 running words (20 folders x 500 words = 10,000 words), are unlikely to have encountered all 2000 words. For instance, analysis of a 10,000-word corpus of simplified texts by Wodinsky and Nation (1988, p. 156) found that about one third of the items on  a list of 1100 high frequency words did not occur at all in the corpus. Similarly, in an analysis of a simplified learners corpus of over 60,000 words, Cobb (1997) found that hundreds of words from the list of 2000 most frequent words did not occur. So even though the items on the 2000 list are high frequency words, reading twenty folders can hardly guarantee that each and every item will be encountered. Certainly, the chances of meeting the 18 items that sample knowledge of this zone seem slim, and for the reader who manages to read only five folders, they are much slimmer. Thus the word knowledge test used in this experiment was clearly a very rough measure of incidentally acquired knowledge. At best, it can have tested participants on only a few of the words they had encountered. 

Nonetheless, the test detected an increase in participants' vocabulary size over a two-month period of intensive language study. A probable explanation for this growth is that the participants had access to other sources of English language input in addition to the texts they read during the weekly reading lab hour. In fact, the participants spent 14 hours a week in other courses which exposed them to a great deal of oral and written English, and it seems likely that this contributed to their vocabulary development in a way that could easily have obscured any unique effect of the reading lab activities. 

It is also possible that participants remembered items from the pretest and looked them up in dictionaries — this might have enhanced their performance on the posttest. Studies by Fraser (1999) and Hulstijn, Hollander and Griedanus (1996) show that looking items up in dictionaries helps make them memorable. Using dictionaries is obviously to be commended, but it means that the experimental gains cannot be ascribed to comprehension-focused reading alone. The problem of alternate explanations for learning gains (e.g. other sources of exposure and dictionary use) points to the importance of designing experiments that minimize the impact of these confounding influences. 

In summary, this experiment did not confirm the hypothesis that reading greater amounts of text leads to greater amounts of incidental vocabulary growth. However, we do not see this as a reason to reject what is clearly a worthwhile hypothesis. Rather, the exploration of reasons why the expected outcome did not occur suggests that investigations of learning through reading require sensitive, valid measures and careful experimental design. We attempted to address these concerns in our second exploration of varying amounts of exposure to new words in context.

3. Second preliminary investigation 

As before, the goal of the exploration was to see if more reading encounters with new words in context would lead to increased incidental gains. The first study inspired a number of experimental design improvements. First, to eliminate sources of word learning other than the experimental reading treatment, we decided to limit the time frame of the experiment to a single classroom reading event. Participants read a passage presented by the teacher as an in-class reading activity for the whole group. Using the same text with all participants meant that we knew which words they would encounter, in contrast to the previous study where participants read different texts. This made it a simple matter to test items they would actually meet. Instead of depending on a measure of general vocabulary knowledge like the Levels Test to assess incidentally acquired gains, we devised a multiple-choice measure that tested participants' knowledge of words that occurred in the experimental passage. Some items that were likely to be unfamiliar to the participants occurred in the text three times while others occurred only once. We were interested to see if more exposure (i.e. three encounters instead of one) would be associated with better posttest performance on the more frequently occurring items. 

3.1 Method

3.1.1 Participants

The 26 learners  in this study were similar to the participants in the earlier experiment. They were all Arabic-speaking learners of English at Sultan Qaboos University in Oman and studied in the same 15-hour-a-week intensive English program described earlier in this chapter. They were at a more advanced stage than the previous participants and can be termed low intermediate.

3.1.2 Materials 

A reading text was prepared that embedded low frequency target words that participants would be unlikely to know in a passage made up of high frequency words. The text preparation process started with searching for a text on a subject that would be interesting and familiar to the learners. Preservation of endangered species had been discussed with some enthusiasm in class and the national primary curriculum was known to have included English lessons on the topic of protecting Omani wildlife, so an article from a Canadian newspaper about protecting the declining numbers of tigers in India seemed an appropriate choice. 

Words in the text that seemed unlikely to be known to low-intermediate learners (e.g. clandestine, ludicrous and bristle) were identified as possible targets and checked for their frequency using a version of VocabProfile (Hwang & Nation, 1994) adapted for Macintosh computers by Cobb (1998). We found that two low frequency items, smuggling and sanctuary, were both repeated in the text three times, so these items seemed well suited to our purposes of exploring the effects of increased exposure. Although ten recurring items would allow for a better test of our hypothesis than two, we resisted the temptation to write in additional repetitions of other low frequency items as this would have made the text seem contrived. Once we had identified low-frequency targets, the VocabProfile software was used again to check the rest of the words in the text so that any other difficult items could be identified and replaced by simpler language. The final result was a 608-word text made up entirely of words from the 2000 most frequent words of English except for the targets and a few cognates and proper nouns (see Appendix A). Eighteen of the targets occurred once in the text and two, smuggling and sanctuary, occurred three times each . 

The multiple-choice word knowledge test required the testee to match the 20 targets and 10 other words to short definitions. The 10 high-frequency non-target words were included for two reasons: to make the test a less discouraging task for the students, and to obscure the targets so that they were less likely to be recognized as testing points when they were encountered later in the reading the passage. Again, we used HyperVocabProfile (Cobb, 1998) to identify low-frequency words in the definitions; these were rewritten so that they consisted entirely of words from the 2000 most frequent words of English. 

Instead of the usual multiple-choice format, which would require creating a new set of distractors for each item, the target words and the definition options were presented in clusters (see Table 2.3) following a format used by Nation on the Levels Test (1990). Clustering allows one set of definitions to function as options for several targets; this makes the test easier to write, reduces the reading load for the testees, and keeps the chances of correct guesses low. The complete test can be seen in Appendix B.

Table 2.3
Question cluster from the word knowledge test




1. hair




2. secret, illegal business

__ continent

3. frightening experience

__ smuggling

4. close family member

__ bristle

5. Asia, Africa, Europe, America, etc.    




6. group living and working together




7. you use it to sweep the floor

3.1.3 Procedure 

First, the word knowledge test about tigers was administered as a pretest during normal class time; participants were simply told that the results were of interest to their teacher. Five days passed before the reading treatment was administered. It was hoped that this time lapse would serve to make the target items less vivid in memory, so that any learning that might occur as a result of reading the passage could be considered to be truly incidental. Participants read the text about tigers as a part of their normal reading class activities. They were told to read the text silently, to try to understand it without consulting a dictionary, and to be prepared to answer comprehension questions, but they did not know they would be taking a vocabulary test. When a participant finished reading, the teacher collected the text and handed him or her the surprise word test, the same test the students had taken previously. The teacher encouraged participants to do their best and assured them that results would not have adverse effects on their marks for the course. 

To determine how much new vocabulary knowledge participants acquired as a result of reading the passage, we compared pre- and posttest scores on the tigers instrument. To see if hypothesized benefits of increased exposure occurred, we compared the mean gains on the items that participants encountered once in their reading to mean gains on the items they encountered three times.  

3.2 Results

Pre-test scores on the tigers test indicated a wide range in prior knowledge of the 20 target words. Three participants were able to identify a correct definition for only one word, while one exceptional student correctly identified 12. The group mean indicates prior knowledge of just 4 of the 20 words (See Table 2.4) with a large amount of deviation from the mean. Posttest scores also range widely, with several participants identifying correct definitions for as many as five or six more words and others appearing to have lost what they knew, one by as many as four words. This suggests a considerable role for guesswork. Nonetheless, the overall picture is one of growth: The posttest mean of 5.42 (SD = 2.58) indicates a mean increase of 1.35 words after the reading treatment (5.42 - 4.08 = 1.35). A t-test for matched samples showed this gain was statistically significant. 

This exploration provides further confirmation of the hypothesis that new L2 vocabulary can be learned from reading a text, but growth — just over one word in this case — appears to be very slight, much as Nagy et al. (1985, 1987) and others have found. Since a mean of 4 words were already known according to pretest results, the number left available to be learned amounted to 16 of the original 20. The mean gain score of 1.35 of the 16 amounts to a pick-up rate of roughly 1 in 12 unknown words, which is consistent with the findings of the earlier research.

Table 2.4
Vocabulary growth results in the group (n = 26)

	
	Pretest 
	Posttest 
	Gain

	M
	4.08
	5.42
	1.35

	SD
	2.59
	2.58
	2.58


t(25) = 2.67; p < .01 

Next we considered whether additional exposure resulted in greater incidental gains. We had hypothesized that growth on smuggling and sanctuary, the two items that appeared in the text three times, would be larger than growth on items that the participants had met only once. The learning gains for the 20 target items are shown in Table 2.5. The first column of figures shows the numbers of participants who did not identify a correct meaning for the items on the pretest. That is, the first column indicates the number of instances of growth that could possibly occur as a result of reading the experimental text. In the case of the first item, poacher, 14 of the 26 participants indicated on the pretest that they already knew this word, which left 12 who might possibly acquire this word incidentally. The second column of figures shows pre-post differences in numbers of students who recognized the correct meanings of items. Thus we see that the increase in the number of participants who could identify the correct meaning of poacher on the posttest amounted to 7. In the final column, gains are expressed as percentages of the growth that was possible; in the case of poacher, this amounts to 58% (7 ÷ 12 = 0.58). The words are listed in order of most learned to least learned items; results for smuggling and sanctuary appear in bold print.

Table 2.5

Vocabulary growth results by word (n = 20)

	
	No. who did 

not know item
	Pre-post

difference
	Gain 

percentage

	poacher
	12
	7
	58

	maharajah
	6
	3
	50

	smuggling
	14
	5
	36

	indiscriminate
	22
	7
	32

	seize
	21
	5
	24

	ludicrous
	23
	5
	22

	apothecary
	18
	4
	22

	sanctuary
	24
	5
	21

	broth
	24
	5
	21

	nomadic
	24
	5
	21

	trafficking
	21
	4
	19

	symbolic
	21
	4
	19

	clandestine
	23
	4
	17

	province
	24
	4
	17

	initiate

	18
	3
	17

	wipe out
	23
	3
	13

	brief (v.)
	23
	3
	13

	remote
	23
	3
	9

	brace (n.)
	25
	2
	8

	bristle
	25
	2
	8


The repeated items, smuggling and sanctuary, appear to have fared reasonably well in the experiment. Smuggling was the third most learned word; 36% of the participants who could have learned this item did so. Sanctuary is in eighth place and was learned by 21% of those who did not already know it. To determine whether meeting the words repeatedly made a learning difference, we used the chi-square procedure to test whether performance in the two categories (words that occurred once vs. those that occurred three times) differed significantly from the overall mean. The critical value of 5.99 (d.f. = 1, N = 20, p < 0.05) was not exceeded, therefore we cannot claim on the basis of this study that more frequently encountered words are more likely to be acquired incidentally.  

Indeed, it is plainly evident in Table 2.5 that many of the words which the readers met only once were learned as well or even better than the repeated items. It is not clear why poacher was the most learned word. Perhaps its vivid concreteness and its importance to understanding events in the story about disappearing tigers contributed to making it memorable. Maharajah was discovered to be cognate with Arabic which probably accounts for its high rank on this list. What made remote, brace and bristle so unmemorable? It looks like these words may have been easy to understand and therefore did not attract much attention. To evaluate  the helpfulness of the contexts surrounding the targets, we asked native speakers to supply the target words in a gapped version of the text. The contexts around remote, brace and bristle were found to be highly supportive, so perhaps participants simply failed to notice these items.

3.3 Why did the exposure-growth connection fail to emerge — again? 

The lack of a clear connection between amounts of exposure and incidental learning gains in this experiment is as not as simple to explain as it was before. Although we attempted to create a more valid test and to exclude other sources of exposure to the target words, the expected relationship between numbers of reading encounters and numbers of picked-up words still did not emerge. Although we believe our hypothesis to be basically sound, it appears that factors other than amounts of exposure to a word affect the chances that a learner will pick up its meaning through reading. The findings suggest that amount of exposure is one among many possible factors that may contribute to the likelihood of a new word meaning being retained (e.g. a word's vividness, its importance to the plot, its resemblance to a known L1 word, and the informativeness of the surrounding context). Thus the best explanation for the lack of evidence for the hypothesized relationship may be that the experiment simply did not take the complexity of the incidental learning process into account. 

4. Conclusion

In this chapter we reported two preliminary experiments which showed only very limited evidence for vocabulary acquisition in guided reading. In spite of these setbacks, we still believe that carefully designed experiments using sensitive measures should be able to offer useful information about incidental vocabulary growth and the amounts of L2 reading needed to achieve it. Perhaps using a multiple-choice instrument which allowed for guesswork meant that there was too much noise in the data for the expected connection to register clearly in our experiment. It is also possible that three reading encounters with new items are not enough to make a learning difference. Or, perhaps encountering words in three different texts might have made the words more memorable. It appears that the moment has come to turn to the work of others to see how more powerful experiments might be constructed. 

In the next chapter, we will examine investigations of incidental vocabulary acquisition closely for what they reveal about methods of investigating incidental vocabulary growth and the effects of repeated reading exposures to new words.
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