Chapter 5: Testing the frequency factor — with different texts and different readers

1. Introduction

In the previous experiment, participants read a simplified novel and learned new words through meeting them in an extended story context. We showed that there was an association between the number of times learners met new words in context and the extent to which the words were learned. However, the lengthy narrative text offered the readers few opportunities to meet new words repeatedly. This left us with the question of how we might provide learners with more opportunities for multiple encounters. We wondered whether reading in a different format (various short texts instead of a single long one) might do a better job of recycling more words, and perhaps offer better information about the meanings of new words as well. We begin our exploration of these issues by considering the meaning support for new words in the text we investigated in the previous chapter. 

1.1 What do multiple contexts offer?

A possible explanation for the learning results reported in Chapter 3 may be that a long narrative text presents information about new words in a way that promotes learning. Certainly, as a story progresses, a world of characters, settings and themes becomes ever more elaborated and familiar such that new words occur in an environment richly supportive of learning. Two processes may account for word learning through reading a long narrative, simple repetitions (following Thorndike's 1913 law of effect), but also incremental focusing. 

By way of illustration, consider the item trade which occurred eight times inThe Mayor of Casterbridge and was learned by over half of the participants who did not already know it. Sentence contexts surrounding trade are shown below in the order in which they appeared in the simplified novel. The parallelism of the first example suggests that trade simply means work. But as events unfold, the reader sees the main character establish himself as a buyer and seller of grain in the farm town of the story such that the meaning becomes more narrowly focused.

• “Any trade here?" the man asked him.  "Any work with the hay?"

• Afterwards she passed by the stores of corn and hay that had been the headquarters of Henley’s trade.

• By the end of the year the little seed and grain shop - not much larger than a cupboard - had developed its trade considerably. 

• "I am in the corn trade." 

• Meanwhile Henley’s  great corn and hay trade profited as never before under the management of Donald Findlay.

• A man had sold his business to him, and Findlay was now about to start up in the corn and hay trade for himself.

However, we have also pointed out that highly supportive contexts may not be as conducive to learning as one might expect. Paribakht and Wesche (1999) and others have observed that learners often simply ignore unfamiliar words as they read, and findings by Mondria & Wit-de Boer (1991) indicate that this is particularly likely to happen when contexts around unfamiliar words make the message of the text abundantly clear. The examples above suggest that trade might have been an easy-to-ignore item. Not knowing its meaning would not seriously impede comprehension of the main events of the story, especially if collocates like work and business were well understood. This abundance of meaning support may explain why the rest of the participants who might have learned trade did not learn it. 

Also, a problem with learning from a single extended narrative text is that the fictional world evoked in the story may present a limited sense of what a word means. For instance, on the basis of encountering trade in the sentence contexts fromThe Mayor of Casterbridge shown above, learners unfamiliar with its meaning might reasonably conclude that it refers specifically to dealings in corn and hay. Encountering this word only in scenes of rural nineteenth century England may have made it difficult for some learners to associate trade with business (the definitional equivalent presented on the multiple-choice test), which has a more modern ring. Therefore, it may be important to offer learners varied textual encounters from a number of different sources that together provide a fuller and more accurate sense of what a word can mean. Sentence contexts for the word trade taken from the MicroConcord corpus of newspaper articles (Oxford English Software, 1993) and shown below illustrate this point: 

• The common threads which link these various communities are the garment trade and abject poverty. 

• Around the world, this vacancy rate, as reported by local boards of trade and real estate organizations, is running around 20 per cent.

• Rumors that the Ivory Coast had sold 200,000 tonnes of cocoa to a French trade house sent futures to a four-month low.

• Dull trade in the absence of a clear direction saw an 11.55-point fall in the Hang Seng index to 2,746.7.

• The main source and authority in selecting architects is the consensus created by the trade press. 

• Mr. Edmond and 10 others are accused of running an extended "crew" of drug dealers who controlled up to 40 per cent of the city's cocaine trade.

Clearly, varied sources offer learners more accurate information about the concept of trade than was available in the story where contexts all involved agricultural products. However, shorter articles on a variety of topics may not be able to offer the same opportunities for contextual information to accumulate and develop into an elaborated and redundant system of support as reading a whole novel does. So working out the meaning of trade from reading short articles may be more difficult than inferring from the gradual accumulation of support offered in a longer text. Certainly, the task of integrating information from diverse sources like the examples above seems likely to be more demanding. But ultimately, there may be a net word learning advantage for encountering new words repeatedly in a series of short varied texts: Reduced contextual redundancy should mean that a new word is less easy to ignore, and varied sources of contextual information should prompt learners to venture more refined hypotheses about meanings. 

There is evidence that encountering a word in widely varied contexts leads to deeper, more flexible word knowledge. A study by Nitsch (1978) found that a group of L1 learners who had met a nonsense word in four disparate contexts were more able to apply their new knowledge in novel situations than participants who met the item in four related contexts. So there are reasons to think that reading a shorter but more varied body of text (i.e. several passages on different topics) should support incidental vocabulary acquisition at least as well as reading one long story text does. This is what the experiment described in this chapter seeks to verify. 

1.2 What do short texts offer?

Examining whether short texts facilitate incidental vocabulary learning is important for a number of practical reasons. First, given their slow rate of reading in an L2, many language learners simply do not have the time to read long texts. Secondly, short texts are widely used: indeed, literacy in the Information Age appears to mean gleaning information from texts of a few paragraphs at most. Certainly, language teachers often use brief informative passages as prompts for classrooms discussions or writing activities, and language textbooks in the communicative paradigm typically begin each new unit with a short newspaper or magazine text that introduces the unit's theme. Computerized activities for language learners rarely present texts that take up more than a screen or two (Reinking & Bridwell-Bowles, 1991). In general, it can be said that short reading passages are often used as a stimulus for some other language activity (usually speaking or writing) in circumstances where any word learning that occurs is likely to be of an incidental nature. Learners are focused on comprehension as they read, and texts (or teachers) tend to explain very few word meanings — usually only the one or two that are crucial to the success of the main activity.  

Generally, we can assume that many learners are more likely to read short passages than long ones, and we have argued that reading short varied texts may offer certain advantages for the purposes of learning new words incidentally. But there is a major problem with this scenario, one that we have seen before: short texts are even less likely to recycle words often than long ones. Kyongho and Nation (1989) found that 350-word newspaper texts offered very few repeated encounters with words beyond the first 2,000 most frequent words of English. In fact, when they analyzed sets of four unrelated newspaper articles, they found that there was a zero chance of meeting a low frequency word the ten times research suggests are needed for it to be learned (Kyongho & Nation, 1989, p. 331). The likelihood of unusual words being repeated often was only slightly better in texts that had some subject matter in common. When sets of four newspaper articles on the same topic were analyzed, the number of low frequency words repeated ten times or more amounted to only one. Thus the scope for incidental vocabulary learning from materials that present a short new text every lesson appears to be very limited for the simple reason that few words get the needed amount of recycling in natural texts. 

But perhaps nature can be assisted by instructional design. The widespread availability of texts in computerized format offers the possibility of taking the interesting and discussion-provoking newspaper materials so popular with language teachers and textbook writers and manipulating them so that they become better resources for incidental vocabulary learning. A procedure for doing this might be as follows: Frequency software can be used to identify words that learners of a particular level of proficiency are unlikely to already know (e.g. words beyond the 2000 most frequent level) that already recur in a series of texts. Then additional occurrences can be written in so that a word is recycled in several different texts. This should offer the advantages of encounters in diverse texts that we discussed above: that is, there should be good opportunities for getting an accurate sense of what a word means, and there is the possibility that the attention demanded by less redundant contexts may make words more memorable. 

1.3 Building in more encounters

The experiment reported in this chapter follows the procedure we have outlined above. We chose five newspaper stories that seemed likely to be interesting to the group of EFL learners who participated in the study. To identify all the low frequency words that occurred more than once, we treated the five stories as a single body of text and analyzed it using a frequency program (Cobb, 1994). Then we altered the stories slightly to incorporate additional encounters with some of these words so that a range of frequencies was well represented. We tried to make these changes as unobtrusive as possible, recognizing that editing would affect the discourse structure of the original passages. 

This intervention allowed us to test text frequency effects more systematically than was possible in the previous experiment with reading a simplified novel where only a few words were recycled often. But it means, of course, that some targets were repeated more often in the edited texts than would occur naturally. Investigating the effects of reading such an "artificial" text may appear to be limited in what it can tell us about learning through "real" reading. But the intervention addresses troubling classroom realities that stand in the way of acquiring new words incidentally through reading in volume: insufficient time to read long texts and few opportunities to meet new words repeatedly in short ones. If we can show that the word learning effects of reading short texts that have been manipulated to offer more recycling of low frequency words are comparable to results achieved by reading much longer natural texts, this has important efficiency implications (although any learning advantage would have to be weighed against the disadvantage of having to prepare the special texts).

Thus the main question underlying the investigation in this chapter is whether the benefits of frequent encounters with words can be made available in more typical language classroom conditions where the time allotted for reading is short. In order to answer this efficiency question, we need to establish that readers benefited from the multiple encounters in the short texts specially written to recycle words often, and that the learning benefits were comparable to those achieved by the learners in the previous experiment who read a longer text. 

In summary, the questions we will investigate are as follows: 

Are participants more likely to learn words that occur often in the short, specially rewritten texts than words that occur less frequently?

Does reading the experimental texts result in gains comparable to those of reading a long, natural text?  

2. Testing the frequency factor 

As outlined above, the experiment we report seeks to confirm the frequency effects established in the Mayor of Casterbridge experiment in Chapter 4. We are interested to see if a read-and-test experiment with a different group of L2 learners will again show that frequent exposures contributed to learning in a substantial way. 

2.1 Method

2.1.1 Participants
The 11 participants were Cantonese-speaking students in their second year of study in the Higher Diploma in English for Professional Communication program (henceforth referred to as EPC) at City University of Hong Kong. To qualify for entrance in the diploma program, students needed a mark of C on the Hong Kong Certificate of Education Exam (the exam given to Hong Kong students at the end of secondary school). The participants' knowledge of English can be roughly classified as high intermediate. They spent 15 hours a week in English courses; much of their coursework focused on developing oral communication skills since EPC graduates are expected to find jobs in areas like tourism and public relations. Improving their spoken English was clearly a priority for these students; perhaps they felt they needed to make up for lost time spent in grammar-focused classes in secondary school. 

2.1.2 Materials

2.1.2.1 Readings and target words
Because the participants were interested in speaking activities, we decided to choose reading texts that would readily lead to class discussions. Therefore the search for texts focused on current and controversial topics likely to be of interest to the university-age participants. We were also looking for passages with a narrative element, since such texts seemed more likely to engage learners' attention and less likely to contain the conceptually difficult items that have been associated with reduced incidental word learning gains (Nagy, Herman & Anderson, 1987). 

Since the passages would be analyzed using frequency software, it was also convenient to locate texts that were already in machine readable format. The logical source was the Internet. Eventually, five short articles were chosen from newspaper websites: One about the institution of ladies' nights at Hong Kong clubs, another about health standards in restaurants, and a third about provocatively dressed entertainers, were taken from the "South China Morning Post" site. Two additional pieces, one about child abuse and another about HIV rates among young people came from the "Toronto Globe and Mail" site. The five texts taken together totaled 2859 words, considerably fewer than the 21,000 words of the simplified novel in the previous experiment.

To test the effects of text frequency, a set of target words that recurred often in this mini-corpus was needed; ideally, a target would occur in several of the stories so that readers could meet the word in different contexts. But targets would also have to be infrequent in the language at large. Scores on the Levels Test (Nation, 1990) indicated that participants already knew most of the words on the University Word List (group mean = 75%, SD = 14%) and most of the 5000 most frequent words of English (group mean = 72%, SD = 12%) as well, so targets needed to be words that were fairly unusual. 

However, as the work of Kyongho and Nation (1989) might lead us to expect, there were no items in the 2859-word corpus that met all these criteria. No words other than basic function words (e.g. is and about) and very familiar items (e.g. said and night) were used more than 10 times. Therefore, since the search for naturally recurring words was delivering items that participants would probably already know, we analyzed the corpus using HyperVocabProfile (Cobb, 1999) to identify all the low-frequency words, regardless of the number of times they occurred in the corpus. Of interest were any words that were not among the 3000 most frequent words of English or on the University Word List. This process identified a pool of 177 lower frequency items which nonetheless still included many items likely to be known to the participants (e.g. guy, condom, and crazy). These were excluded on an intuitive basis so that 40 suitable items remained. 

A number of these were found to occur twice or three times in the corpus, but always in the same story. The idea was to build on these recurrences and write in additional repetitions so that a wide range of text frequencies would be well represented. Specifically, we aimed to test four words that occurred 10 times, four that occurred 9 times, four that occurred 8 times, so on down to four items that occurred once. In addition to increasing numbers of text encounters in a systematic way, we wanted targets to be encountered in several of the five stories. As mentioned, work by Nitsch (1978) has shown that word knowledge was more transferable when learners encountered unfamiliar items in diverse contexts. With these goals in mind, we attempted to build in the additional repetitions as smoothly as possible so that the integrity of the original text remained intact. A sample of the original text and the edited version are shown below with target words highlighted.

ORIGINAL

According to Westworld's Director of Marketing and Operations, Christina Chang, ladies night was first conceived from the need to spice up the lagging club scene during the mid-week. "When we first started, nothing happened on Thursday nights. We wanted to develop something different for the club during mid-week.

"Our idea was to have something fun right before the weekend. At the same time, it also had to be special in order to get people to come on a Thursday night." To make ladies night appeal, Westworld established the then-unheard-of policy of giving away free standard drinks to women all night long. Now the policy of giving away free drinks has become a regular practice at ladies nights held across the territory.

"People originally thought we were crazy. They thought the idea of giving away complimentary drinks would not be a good business move," said Ms Chang. "However, the ladies night concept has proved to be very successful to us. Every Thursday we have a full house with some of the prettiest ladies in town."

In the edited version below, the first paragraph remains unchanged but the other paragraphs have been altered slightly to provide two encounters with the target word complimentary instead of one. Three targets which occur in other texts (lure, fixture and spark)  have been added.

EDITED

According to Westworld's Director of Marketing and Operations, Christina Chang, ladies night was first conceived from the need to spice up the lagging club scene during the mid-week. "When we first started, nothing happened on Thursday nights. We wanted to develop something different for the club during mid-week.

"Our idea was to have something fun right before the weekend. At the same time, it also had to be special in order to lure people to come on a Thursday night." To make ladies night appeal, Westworld established the then-unheard-of policy of giving away complimentary drinks to women all night long. Now the policy of giving away free drinks has become a fixture of ladies nights held across the territory. 

"People thought we were crazy and, at first, it sparked a lot of opposition. They thought the idea of giving away complimentary drinks would not be a good business move," said Ms Chang. "However, the ladies night concept has proved to be very successful to us. Every Thursday we have a full house with some of the prettiest ladies in town."

The editing process revealed several problems: One was that some targets (e.g. chivalrous) did not allow for easy integration into texts other than the one in which it originally appeared. This was not a serious problem because a range of text frequencies was required for the experiment. So instead of attempting to devise additional text encounters with chivalrous, we considered it to be an item of low text frequency and worked on creating additional encounters with other more flexible items. 

A more serious problem was that it proved impossible to work any of the targets into the small body of text all of ten times and still have stories that seemed natural and read smoothly. In many cases, finding ways to add just one or two additional encounters was difficult. L1 research has settled on the figure of ten as a number of text encounters that are likely to result in a learning event (Jenkins et al., 1984; Saragi et al., 1978), and the experiment reported in the previous chapter broadly confirms this figure for L2 learners. But Ferris (1988) and Elley (1989) both found text frequency effects with fewer than ten exposures to target words. Therefore editing the texts to incorporate a maximum of 7 exposures to targets (which could be managed with texts still reading smoothly) seemed a compromise that might allow text frequency to be tested adequately. So although additional encounters were written in wherever they could be made to fit, it turned out not to be possible to represent each frequency level equally, as planned. 

Instead of the intended 40 targets with four items at each of 10 different text frequencies, 24 were used in a somewhat less systematic fashion. Text frequencies ranged from 1 to 7 occurrences with at least two exemplars at each frequency level. The distribution of targets of various frequencies is shown in Figure 5.1. As comparison to Figure 5.2 indicates, targets of various text frequencies were much more evenly represented in this experiment than was the case in the study described in the previous chapter. Figure 5.2. which illustrates the distribution of targets in the Mayor of Casterbridge experiment, shows that items that occurred four, five and six times in the text were greatly over-represented while items of other text frequencies did not feature in the experiment at all. 

Once the original story texts had been edited to provide additional exposures to target words and shortened slightly to exclude irrelevant details, the body of text that remained amounted to 2867 words. The longest of the five stories contained 783 words while the shortest amounted to 372 (mean = 573 words, SD = 159). The final versions of all five stories can be seen in Appendix D.

Figure 5.1
Test targets of various text frequencies and their distributions (five edited newspaper texts)



Figure 5.2
Test targets of various text frequencies and their distributions (The Mayor of Casterbridge)



The attempt to build in more encounters proved to be an experiment in itself with revealing outcomes. It had been assumed that providing ten contextual exposures to four target words, nine for four others and so on would be a relatively simple matter. The fact that it was very difficult to provide seven exposures for just two targets may help explain why textbooks for learners of English generally fail to recycle very many words other than the most common ones (Nation, 1990). It may also explain why Wodinsky and Nation (1988) found so few instances of often recycled words in their study of simplified novels, texts which are written for the express purpose of offering learners the benefits of redundancy. 

2.1.2.2 Word knowledge tests

A multiple-choice test that required participants to match target words to short definitions was prepared for use as a pre- and posttest.  Two examples of test items are shown below. This test differs slightly from the instrument used in the previous study in that each question presents five answer options instead of four. This was done with a view to decreasing the chances of guessing correctly. The test also differs from the previous one in that 11 non-target words were tested along with the 24 targets; this was intended to obscure the targets so that they would be less likely to be recognized as testing points when they were encountered in reading the stories. The entire 35-word test can be seen in Appendix E.

We used a multiple-choice test because it was easy to administer and mark and because it allowed us to make comparisons to earlier research that used this format. The odd-word-out word-association test used in the previous experiment was not used again here, largely because its results proved to be similar to the multiple-choice results in that study, and it was not clear that they offered new information. However, we recognized the limitations of multiple-choice testing (Meara, 1996) and the need for additional confirmation of any learning results. Therefore, we decided to analyze the writing that learners did in response to what they had read for evidence of use of the target words. The research precedent for this measure of incidental vocabulary acquisition comes from the experiment by Neuman and Koskinen (1992) reviewed in Chapter 3. We had rejected the idea of a writing measure in our experiment with low-proficiency Omani learners (Chapter 4) but the task seemed appropriate to the level of these more proficient Hong Kong students and consistent with course aims. The writing task differed from the one Neuman and Koskinen used in that the participants in our experiment were expected to respond to the readings rather than retell them. The in-class journal writing activity is discussed in more detail in the next section.

Table 5.1 

Sample test questions

Choose the best definition:

1. abuse

A. wife or husband 

B. great quantity, plenty

C. legal right to decide

D. bad or cruel treatment

E. abnormal, unusual appearance

2. spark

A. reach across

B. cause to occur

C. cover with drops of liquid

D. answer in a short quick way

E. punish by hitting with the hand

2.1.3 Procedures

The multiple-choice word knowledge pretest was administered in class one week before participants read the first text entitled "Pedophile Investigations". This and the four other newspaper texts were read — one per week for five weeks — as a class activity in a course called "Reflective Learning". This course, which met for one hour each week, had an open syllabus. It was designed to allow students to express themselves in English on issues of concern to them, so reading and responding to timely newspaper articles were consistent with the goals of the course. 

Each weekly session began with reading one of the newspaper texts. As in the Mayor of Casterbridge experiment, the teacher ensured that all participants were exposed to a text in its entirety by reading it aloud while students followed along on paper. Again, since the teacher set the pace, opportunities for participants to reread the text or look words up in dictionaries were kept to a minimum. After the reading was finished, the teacher collected the story sheets, so participants were not able to study the texts on their own later. Once a text had been read, the teacher elicited brief oral reactions from the group; care was taken to avoid using target words in question prompts. 

Then the students spent the rest of the hour writing responses to the issues raised in the reading and discussion in their reflective journals. The journals were collected every week so that the teacher could respond to what had been written; the idea was to establish a reflective student-teacher dialog in written English. Before returning the journals to the participants, entries were photocopied (with students' permission) so that they could be analyzed later. One week after the fifth reading-and-response session, participants took the multiple-choice word knowledge test again. In order to ensure that participants' exposure to the targets corresponded as closely as possible to the number of times words occurred in the passages, we excluded data produced by participants who had missed a reading session due to absenteeism. This resulted in a final count of 11 participants, as seven of the 18 students in the group missed one or more of the five sessions. 

To examine the effect of text frequency, each of the 24 targets was assigned a text frequency rating on the basis of how often it occurred in the body of text (all five newspaper stories taken together). A learning gain score was also assigned to each target by considering the pre-post difference in numbers of participants who identified its meaning correctly. Text frequency ratings and learning gain scores are shown in Table 5.2. To ascertain whether target words were used in the reflective writing activity, the journal entries were typed into a computer file as a single body of text. This corpus was then analyzed using the standard word processing "find" command to identify occurrences of each of the 24 target words.

2.2 Results 

Before answering the first research question about the role of text frequency, it is necessary to establish whether the participants learned new words as a result of reading the five newspaper texts. 

2.2.1 Were words learned?     

The pretest group mean of 9.27 (SD = 2.53) on the multiple-choice measure indicated that the learners knew less than half of the 24 target at the outset of the experiment. With a mean of 9 words already known, 15 words remained available for them to acquire incidentally through the reading experience (24 - 9 = 15). Posttest results showed that after reading the five texts, participants knew a mean of 10.82 words (SD = 1.99). This represents a gain of 1.55 words (10.82 - 9.27 = 1.55). A t-test for paired samples showed that this small gain was significant (p < 0.01), so some increase in the knowledge of the target words appears to have occurred. These results are shown in Table 5.2.

Table 5.2

Word knowledge results: 24-item multiple choice test (n = 11)

	
	Pretest
	Posttest
	Gain

	M
	9.27
	10.82
	1.55

	SD
	2.53
	1.99
	1.75


t(10) = 2.92. p < .01. 

Participants typically wrote about 100 words in response to the readings. Due to the open nature of the reflective journal writing exercise, students did not always respond directly to the content of the readings. For instance, in response to the passage about cleanliness standards in restaurants, one student wondered about Westerners' hesitance to eat chicken feet, a Hong Kong delicacy, pointing out that concepts of dirty and clean may be culturally determined. Surprisingly, when the journal texts were analyzed for occurrence of target words, only one instance of use of a target word was found. A student used the word abuse in response to the passage about pedophile predators. The minimal occurrence of target words in the journal entries was probably due to the fact that participants' writing was not narrowly focused on the topics of the readings. 

2.2.2 Did text frequency predict learning?

The words tested in the experiment and learning results by word are shown  in Table 5.3. The first column of figures shows the number of times a target appeared in the five stories taken together as a single text; the targets are listed in the order of decreasing text frequency. The next two columns show numbers of participants who recognized the correct definition of a target on the pre- and posttests. The pre-post differences are listed in the last "gain" column. The gain for a particular target word is the difference between the number of students who identified its meaning correctly on the pretest and the number who identified it correctly on the posttest.

Table 5.3

Text frequencies and pre-post results by word (n = 24)

	
	Text 

Frequency
	Pretest
	Posttest
	Gain

	abuse
	7
	6
	7
	1

	patron
	7
	3
	5
	2

	spark (v.)
	7
	0
	2
	2

	anonymous
	6
	6
	6
	0

	epidemic
	6
	7
	4
	-3

	explicit
	5
	7
	5
	-2

	lure
	5
	3
	8
	5

	pedophile
	5
	2
	1
	-1

	clad
	4
	2
	5
	3

	diagnose
	4
	9
	9
	0

	intercourse
	4
	9
	7
	-2

	adoptive
	3
	5
	6
	1

	complimentary
	3
	1
	6
	5

	fondle
	3
	2
	1
	-1

	vigilant
	3
	2
	2
	0

	fixture
	2
	5
	4
	-1

	prosecutor
	2
	7
	8
	1

	prudish
	2
	1
	3
	2

	scantily
	2
	6
	4
	-2

	conceive
	1
	7
	9
	2

	farce
	1
	5
	7
	2

	chivalrous
	1
	3
	4
	1

	lagging
	1
	4
	3
	-1

	virulent
	1
	2
	2
	0


It is readily apparent that the figures in this final column range considerably, with little correspondence to the frequency figures in the first column. Statistical analysis confirms this impression: The correlation (Pearson) between text frequency and gains was found to be very low (r = .01). Thus there is no evidence that encountering a word often meant that learners were more likely to acquire its meaning. 

The most learned words in the experiment were lure and complimentary. Before reading the texts, the pretest indicated that only three participants were familiar with lure but at the end of the experiment, posttesting indicated that eight participants knew it. Editing managed to ensure that many targets appeared in two or three texts, but lure is one of the few items that occurred in four of the five texts. This may explain why it was learned so well. The sentence contexts for lure shown below in the order in which they were encountered demonstrate how an initial impression that lure was specific to child abuse would be disconfirmed by later encounters in other texts where lure is used in reference to marketing strategies.

• Most of the approaches were on foot, police said, although in one case a man driving a silver-colored van reportedly tried to lure a seven-year-old boy and three friends from the yard of Essex Public School in the Bloor West area. (Text 1)

• As for similarities in the way children were approached, she said the behavior is typical of sexual predators who try to lure children. " (Text 1)

• At the same time, it also had to be special in order to lure people to come on a Thursday night." (Text 2)

• But now they use many new selling points such as sexy dancing and sexy costumes to lure youthful audiences," (Text 4)

• An anonymous church leader has accused sex education teachers of luring youngsters into activities they would otherwise not participate in, and called for an end to the classes. (Text 5)

Thus the case of lure appears to confirm the idea that encountering words in diverse contexts has a positive effect on learning. But it is not possible to make a strong claim for the benefits of reading a variety of texts since other words that occurred in four of the five texts (anonymous and spark) were not particularly well learned. 

Why complimentary was so well learned is not clear. As in the case of lure, posttesting indicated that five more students had identified its meaning correctly than had done so on the pretest. Complimentary appeared only three times in the corpus and in just two different passages. It occurred once in a text about the promotional ploy of offering free drinks at Hong Kong bar, and again in a passage about restaurants. Perhaps the career goals of the students (public relations and tourism) motivated interest in this word. 

2.3 Learning from short vs. long texts

The second research question about how learning from frequent encounters in several short texts compares to learning from frequent encounters in one long text is difficult to answer, since frequent encounters appear to have had no role in the learning that occurred in this experiment. The small amount of learning that did occur (1.5 words) must be accounted for by other factors. 

Nonetheless, it is possible to put aside claims for role of text frequency for a moment and simply compare how much word learning occurred in the two experiments. In the previous study with the simplified full-length novel text, there was a mean knowledge gain in the group of 5 from a possible 23 words. In other words, about 22% of the words that could have been learned were learned, apparently as a result of encountering them in The Mayor of Casterbridge (5 ÷ 23 = .22). In the experiment reported in this chapter, the pretest mean indicated that 9 of the 24 target words were already known; this left 15 words to be learned. So the mean gain of 1.5 words indicates that only 10% of the words that could be learned were learned (1.5 ÷ 15 = .10). Thus there is some reason to think that reading the short varied texts was a less powerful word learning experience than reading the single long text. 

But amounts of exposure to new words differed considerably in the two experiments. The Mayor of Casterbridge text recycled one target as often as 17 times while the maximum in the newspaper texts was seven repetitions. Answering the question about learning from short and long texts requires making a more valid comparison. Therefore, we identified a subset of targets that were recycled the same number of times in the two experiments. For instance, two targets, grain and witness, each occurred seven times in The Mayor of Casterbridge, so we selected two targets at random, abuse and patron, from the three which appeared seven times in the newspaper corpus. Two targets occurred six times each in the newspaper corpus so we chose two at random from the many that appeared six times in The Mayor of Casterbridge. This procedure produced two lists of 16 targets, one from each of the two experiments, that represented equal learning opportunities in terms of amounts of text exposure in the two reading treatments. Table 5.4 shows the distributions of the 16 targets of various frequencies and the numbers of exposures readers had to them. The totals in the bottom row indicate that learners had a total of 69 opportunities to encounter the 16 targets, any of which could have resulted in a learning event. 

Table 5.4

Text exposures to 16 selected items

	Exemplars
	
	Text 

frequency
	
	Potential 

learning events

	2 
	x
	7 
	=
	14 

	2
	x
	6
	=
	12

	3
	x
	5
	=
	15

	3
	x
	4
	=
	12

	4
	x
	3
	=
	12

	2
	x
	2
	=
	 4

	(Total ) 16 
	
	
	
	(Total) 69


We also identified four participants in both experiments who had low scores on the word knowledge pretests. Learners who knew few of the targets were chosen because they were in a good position to acquire new word knowledge through reading the experimental treatments. The four learners from the Mayor of Casterbridge experiment had pretest scores of 20%, 29%, 29% and 31% and were therefore roughly comparable to the four learners from the newspaper experiment whose pretest scores were 25%, 25%, 29% and 29%. 

Pretesting indicated that each of the learners already knew some of the 16 items so the actual number of potential learning events on offer to individual learners amounted to less than 69. Once prior knowledge had been accounted for, the number of learning opportunities for learners in both groups amounted to around 50. Since the learners had probably already learned some of the repeated words after one or two exposures, the true number of opportunities must have been smaller than 50, perhaps around 40. Posttest scores indicate that the four learners who read The Mayor of Casterbridge learned 4, 1, 3 and 5 of the 16 words — an average of about three words per learner. The newspaper readers in the Hong Kong experiment learned 3, 2, 2 and 4 words — also an average of about three words each. If the figure of 40 opportunities is correct, this indicates a mean pick-up rate in the two experiments of 3 new words in 40 encounters, or about 1 in 13. 

Thus it appears that rates of new word pick-up were probably fairly similar in the two experiments. The close examination of the performance of eight individuals suggests that short varied texts with added repetitions of words can provide L2 readers with opportunities for incidental word learning that are normally only available in much longer texts. Interestingly, this analysis shows the chances of acquiring a new word meaning from a single L2 reading encounter to be roughly consistent with the 1-in-10 or 1-in-15 chances Nagy and his colleagues (1985) determined for L1 readers.

3. Discussion

3.1 Edited texts vs. natural texts

However, there are reasons to question the outcomes of this analysis. We have compared two very small groups learners of differing language backgrounds and proficiency levels. Also, the conclusion that reading edited and natural texts resulted in similar amounts of learning are based on tiny learning gains established by measures that allow a considerable role for guesswork. Pre-post test scores indicate that six of the eight students whose performance we have examined in detail also lost knowledge of one or two target words. While this could mean that some attrition occurred, it also suggests that measurement was inaccurate and that the gains of about three words per student may not be very meaningful. Once again, we are confronted with amounts of growth data too insubstantial to support strong conclusions about reading treatments and associated vocabulary growth .

Furthermore, the evidence that the specially prepared texts offered readers a learning shortcut in this study is based on an analysis that attempted to put the two reading treatments on an equal footing by excluding the most frequently recycled targets inThe Mayor of Casterbridge. In that study, consistent learning gains were associated with the six words that readers encountered eight or more times in the simplified novel. But in the study of newspaper texts, all of the targets occurred fewer than eight times. In fact, offering readers as many as five reading exposures to targets took considerable editing effort. Obviously, more editing and more texts could improve this situation but giving students a natural text to read appears to be a far simpler solution: Figure 5.2 shows thatThe Mayor of Casterbridge recycled 14 words five times. 

But perhaps the most important reason to question the benefits of learning through reading edited texts is the fact that the vocabulary gains in our experiment with specially prepared materials could not be explained in terms of the feature that made them special. That is, the study failed to demonstrate any connection between multiple text exposures and word learning gains. 

In the next section we consider reasons why the number of times readers encountered targets did not predict their incidental word learning gains in this study.

3.2 Why was there no text frequency effect? 

One explanation for the lack of an association between exposures to targets and learning results is the familiar problem of a small amount of actual word learning in the experiment. The number of test targets (24) was too small to give participants much of a chance to demonstrate their word knowledge gains. The mean score on the multiple-choice pretest indicated that 9 of the 24 targets were already known, so in fact, only 15 words remained to be learned. Thus opportunities to show growth were very limited, and the inevitable small learning result (just over one word) allowed very little scope for the text frequency factor to act. 

In addition, the small scale of the whole experiment may have made frequency effects hard to detect. The reading treatment was short (about 3000 words) and target words were recycled seven times at most. A larger reading treatment that allowed some target words to be recycled the eight or ten times that research has indicated is needed for reliable incidental growth to occur might have made the effect of multiple encounters more evident. Effects of fewer repetitions may have been too subtle to be captured in a study of only 11 participants. With so few participants, the impact of one or two instances of lucky guesses on multiple-choice tests is considerable, and these measurement inaccuracies may have made any frequency effects hard to detect. 

The effects of multiple encounters could also be obscured if participants were aware of the target words as they encountered them in the readings. Recognizing items from the pretest might motivate learners to direct more attention to words than they ordinarily would, and this could override the effects of frequent (or infrequent) textual encounters. Evidence suggesting that at least one participant may have been aware of the words that had been targeted for learning comes from the reading sheets which were collected after the reading sessions. The student noted definitions of several targets (and non-targets) in Chinese on her paper. Automated English-Cantonese dictionaries are popular in Hong Kong, and this learner seems to have managed several quick look-ups while the text was being read aloud — information that she may have shared with the rest of the class. 

An additional source of extra exposure to the targets could be the class activities that took place after the students had read the texts. Although the teacher was careful to avoid using target words in discussion questions and writing prompts, it is possible that they were used inadvertently. Learners may also have encountered the target words in other classes or in English language media during the lengthy five-week experiment, a problem that was largely avoided in the Mayor of Casterbridge  experiment which was completed in ten days. For all of these reasons, the text frequency figures used this study of reading edited newspaper passages may be a poor reflection of the number of times participants actually encountered the target words. 

In summary, it would be wrong to conclude on the basis of this experiment that text frequency is not a factor in learning new L2 words incidentally. Rather, it appears that the definite role for text frequency that was established in the carefully controlled experiment with a simplified novel was not confirmed here — due to the many problems discussed above. But the study does allow us to arrive at a conclusion about the usefulness of the specially prepared passages. Although items of the same text frequencies appeared to be learned at similar rates in the short engineered texts and the longer one, the longer natural text recycled more words more often than could easily be achieved by special editing. It seems clear that the effort required to prepare texts that offer frequent exposures in a compressed format makes them an impractical solution to the problem of limited repetitions of unusual words in natural texts.

4. Implications for investigating the effects of frequent exposures

This read-and-test experiment brings problems that we have seen before into sharp focus. It is clear that the gain of only 1.5 words provided a weak basis for claiming that the L2 learners in this experiment acquired new word knowledge through reading. The small growth result offered very limited scope indeed for testing the effects of multiple reading encounters. 

Of course, we know that incidental pick-up rates are low, so we must expect growth results in read-and-test experiments to be small. Results for the individual learners we investigated in detail in this study put the chances of learning the meaning of a new word in a single reading encounter at about 1 in 13. With rates this low, it seems clear that we need to test L2 readers on their knowledge of dozens if not hundreds of the words that occur in a text in order to obtain growth results substantial enough to allow definite patterns in the data to emerge. Solving this crucial volume problem is a challenge we will take up in the next chapter.

One option we will consider is using a case study design. This would make testing a large amount of word knowledge more feasible. Meara (1995) has emphasized the need for close studies of individuals that can outline the course of vocabulary acquisition in detail and provide information that might otherwise be obscured by group averages. Certainly, taking this approach with the performance of a small group of learners in this chapter helped us arrive at a plausible rate of incidental pick-up, the 1-in-13 figure mentioned above.

A single-subject model could also solve some of the experimental control problems we encountered in the classroom study reported in this chapter. For instance, we could not be sure that the learners in the newspaper texts experiment did not have additional exposures to the target words in other English courses, nor could we control their access to dictionaries. Such threats to experimental validity are probably more easily managed in a single-subject model where the cooperation of the learner is assured. 

In the next chapter, we will address these testing and design issues in a proposal for a new type of investigation using the read-and-test model. 
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