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ABSTRACT 

This study is about the effect of direct vocabulary 

instruction using CAI on vocabulary knowledge, reading 

comprehension, and speed of word recognition. The purposes 

of the study were to find out if students in an intensive 

English program who use CAI to learn highly frequent 

vocabulary will learn a significantly larger number of words 

than those in a control group; if they will decrease their 

reaction time for frequent word recognition as compared to 

the control group; and if they will exhibit significantly 

better reading comprehension than a control group. 

In this experimental study the students in the 

treatment group studied the highly frequent words of English 

on the computer for three hours per week for eight weeks 

whereas the students in the control group completed three 

hours of reading and reading comprehension exercises. 

The research findings are that both groups showed 

increases in vocabulary gain, reading comprehension, and 

decrease in reaction time for frequent word recognition. 

However, the treatment students showed significantly greater 

gains than the control students. 
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CHAPTER 1 

INTRODUCTION 

Vocabulary knowledge is often seen as the most 

important factor in academic achievement for second or 

foreign language learners {Saville-Troike, 1984) . However, 

it has typically been neglected in foreign or second 

language instruction (Richards, 1975). One common method to 

teach vocabulary is to ask students to make guesses about 

the meaning of a word with regard to the grammatical and 

pragmatic context in which the word is found (Stein, 1993, 

p. 203). However, a number of research studies indicate that 

contextual guessing by second language learners is very 

problematic. 

One of the problems is that L2 learners misrecognize 

word forms and this misrecognition results in unsuccessful 

cases of contextual guessing (Huckin & Bloch, 1993, p. 173). 

If readers think they have successfully identified a word-

form, they would naturally access the standard meaning for 

that form and not necessarily consider the context for 

confirmation. Therefore, word-form identification has an 

important role even before the contextual guessing starts 

(Huckin & Haynes, 1993, p. 290). 



18 

Second, L2 learners sometimes do not use context clues 

properly because of their poor vocabulary knowledge (Huckin 

Sc Haynes, 1993, p. 290) . For instance, in Haynes and Baker 

(1993) lexical familiarization study the stipulated 

definitions of target words contained vocabulary items which 

were unknown to L2 readers. Thus, the definitions were 

sometimes not helpful to the nonnative readers. 

Third, as Parry's (1993) study shows, a single context 

hardly gives enough information for an L2 reader to guess 

the full meaning of a word. A clear sense of a word's full 

meaning can only be reached via repeated encounters in 

different contexts (Huckin & Haynes, 1993, p. 290). 

Fourth, Dubin and Olshtain (1993) who worked with 

native speaker subjects concluded that contextual guessing 

involves nonlinguistic background knowledge. They claim that 

successful word guessing involves substantial textual 

support as well as background knowledge both topical and 

cultural. If this is true of LI readers, it must be more 

true of L2 readers. Thus, it can be assumed that those L2 

readers who lack sufficient topical and cultural background 

knowledge might have considerable difficulty in contextual 

guessing. However, as Stein (1993) points out, many word-
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guessing exercises in classroom textbooks do not take into 

consideration such background knowledge. 

Finally, contextual guesswork does not necessarily 

enhance word learning. It might depend on how much guesswork 

is involved (Huckin & Haynes, 1993, p. 290). As a matter of 

fact, according to 1989 Dutch study by Mondria & Wit-de-Boer 

(cited in Huckin & Haynes, 1993, p. 290), there is an 

inverse relationship between guessibility and retainability. 

Therefore, contextual guessing, i.e., a top-down 

approach to reading and vocabulary building, does not appear 

to be a sufficient strategy on its own for L2 readers. 

Alternatively, it is highly inefficient at times. 

Instead this study hypothesizes that some direct 

instruction in vocabulary would be more efficient than 

simply having students learn through contextual exposure 

alone. Moreover, this study examines the acquisition of high 

frequency vocabulary by means of direct instruction and 

training using Computer Assisted Instruction (CAI) by 

learners of English as a second language in an intensive 

English program. It also investigates the effect of this 

direct vocabulary instruction on reading comprehension, and 

speed of word recognition. 
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Due to the experimental nature of the study, the 

subjects were divided into experimental and control groups. 

The treatment group learned the highly frequent words of 

English at frequency levels 1, 2 and 3 (i.e., the first 

3,000 most frequent words, from the most frequent to less 

frequent, since each level consisted of 1,000 words) using 

the computer for three hours per week whereas the control 

group completed three hours of reading and reading 

comprehension exercises per week. 

Thus, the purpose of the study was three fold: to find 

out if students in an intensive English program who use 

Computer Assisted Instruction to learn highly frequent 

vocabulary will learn a significantly larger number of words 

than those in a control group in the same program; if they 

will decrease their reaction time for frequent word 

recognition as compared to the control group; and if they 

will exhibit significantly better reading comprehension than 

a control group. 

The research was carried out during the 1995/96 

academic year in two institutions of higher education in 

North Carolina. One of these institutions was the English 

Language Training Institute of the University of North 
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Carolina at Charlotte. The other was the Interlink Language 

Center at Guilford College in Greensboro. The Interlink 

Language Center provides intensive English language 

instruction for learners of English as a second language who 

want to pursue academic study in US higher education 

institutions. 

The data collection at the University of North Carolina 

at Charlotte was carried out in the Fall of 1995, September 

8 through December 6, and in the Spring of 1996, January 19 

through April 24. On the other hand, at the Interlink 

Language Center the data was collected in the Fall of 1995 

during the second Fall session, October 16 through December 

8 . 

A pilot study was conducted at the Interlink Language 

Center in the Fall of 1995 during the first Fall session, 

August 21 through October 13 . The pilot study was the 

simulation of the actual study for a short period of time, 

i.e., 15 days. Ten students participated in the pilot study, 

five in the treatment group and five in the control group. 

They were randomly assigned to treatment and control groups. 

The students were given the pre-and posttests on vocabulary, 

reading comprehension and reaction time. The students in the 
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treatment group studied the frequency levels 1, 2 and 3 

where they showed less knowledge in the computer lab for 3 

hours per week. On the other hand, the control students were 

given articles to read and were asked to answer 

comprehension questions based on the articles they read. 

They were also asked to summarize the articles. 

The chapter that follows reviews some of the literature 

related to a number of issues treated in the study, e.g., 

vocabulary acquisition, reading and word recognition. 



23 

CHAPTER 2 

LITERATURE REVIEW 

This chapter first discusses why vocabulary acquisition 

has been neglected in the area of second language learning 

and teaching. Second, it presents the three main positions 

for vocabulary instruction. Third, it illustrates the 

relationship between reading and vocabulary acquisition. 

Finally, it demonstrates the connection between exposure to 

second language vocabulary and word recognition skill. 

Lexical Competence and the Reasons Why It Has Been Neglected 

Vocabulary acquisition in the context of reading is now 

recognized as an important aspect of foreign/second language 

acquisition which has, unfortunately, been neglected for 

years (Meara, 1980, 1984; Nation, 1990; Coady, 1993). 

Richards attributes this neglect of vocabulary acquisition 

to the "effects of trends in linguistic theory" such as 

Structuralism and the Chomskyan school of linguistics which 

were grammar oriented. One other factor that contributes to 

this neglect can be seen in the obseirvation by Sinclair and 

Renouf (1988). They claim that "it is exceptionally 

difficult to teach an organized syllabus of both grammar and 
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lexis at the same time" (p. 143) . In other words, if a 

syllabus is organized around grammar, then, it is very 

unlikely that vocabulary can be emphasized simultaneously. 

Carter and McCarthy (1988) posit that 

"although it suffered neglect for a long time, 
vocabulary pedagogy has benefited in the last 
fifteen years or so from theoretical advances 
in the linguistic study of the lexicon, from 
psycho-Unguistic investigations into the 
mental lexicon, from the communicative trend 
in teaching, which has brought the learner 
into focus, and from developments in computers. 
What is perhaps missing in all this is more 
knowledge about what happens in classrooms 
when vocabulary crops up" (p. 51). 

Vocabulary was central in the Grammar-Translation 

Method as well as the Direct Method. From the 1940's onward 

the Audiolingual Method de-emphasized vocabulary knowledge. 

Recent trends in foreign/second language teaching 

methodology such as the Communicative Approaches in the 

1970s, and the Natural Approach, which was an outgrowth of 

the Commiinicative Approaches, have not considered vocabulary 

acquisition as their primary concern, either. These 

approaches claim that ESL/EFL teaching should replicate LI 

acquisition conditions and that L2 learners should acquire 

language skills naturally (Krashen, 1982). 

Coady (1997) claims that a teacher's attitude toward 
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the role of vocabulary in language acquisition results from 

the following factors: (1) the teacher's personal experience 

with learning foreign languages i.e., "the method(s) the 

teacher experienced"; (2) the teacher's metacognicive 

attitude toward vocabulary acquisition i.e., "is it most 

effectively achieved through reading, spoken communication, 

memorizing words, etc."; (3) how knowledgeable the teacher 

is about the research done on vocabulary acquisition; and 

(4) "what impact experience gained through teaching [has] 

had on the teacher" (p. 274). 

Generally, second language learners think that 

vocabulary is very important, and they are very eager to 

learn words (Sheorey & Mokhtari, 1993; Leki & Carson, 1994). 

On the other hand, as claimed by Coady (1997), teachers have 

a tendency to believe that vocabulary is easy to learn--

"grammar is the challenge." He also posits that many 

teachers and scholars "seem to conclude that words are going 

to be learned naturally from reading and don't need to be 

taught" (p. 274). 

"Lexical competence is an aspect of L2 competence which 

has not received a great deal of attention" (Meara, 1996, 

p. 35). Canale and Swain, for instance, in their paper on 
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communicative competence (1980) mention lexis only twice. On 

the first occasion, lexical competence is mentioned with 

other forms of "linguistic - or what we call grammatical -

(i.e. phonological forms, morphological forms, syntactic 

patterns, lexical items ..." (p. 2). On the second occasion, 

Canale and Swain explain what they mean by "grammatical 

competence: this type of competence will be understood to 

include knowledge of lexical items, and rules of morphology, 

syntax, sentence-grammar, semantics and phonology..." (p. 

29). Since the publication of Canale and Swain's paper, the 

concept of communicative competence has dominated the way 

people think about L2 competence. It is very unfortunate, 

however, that in their paper lexical competence, which is 

"at the heart of communicative competence" has been 

sidelined (Meara, 1996, p. 35). 

In the 1980's attitudes towards teaching vocabulary 

were not any different from what they were twenty years 

earlier. It was assumed that second language learners could 

get by with limited vocabulary (Meara, 1996). Rudzka, 

Channell, Putseys and Ostyn (1981) was the only book that 

attempted to apply structural semantics to vocabulary 

teaching. This book was well-received to the extent that the 



27 

authors produced a second volume, Rudzka, Channell, Putseys 

and Ostyn (1985) . However, these books did not make much 

impact on the practice of teaching vocabulary. 

Most people including language teachers are not well-

informed about the role vocabulary plays in language. 

Zechmeister et al. (1993) asked people a set of simple 

questions such as: 1) How many words are there in English?; 

2) How many of these words would you estimate are part of 

your passive vocabulary?; 3) How many of these words would 

you estimate are part of your active vocabulary? It was seen 

that the answers to these q^aestions showed an enorraous range 

of variation. For instance, for question (1), the median 

estimate was about 32 5,000. When Meara (1996) asked these 

questions to teachers the estimate ranged from a few tens of 

thousands to several millions. Thus, Meara concludes that 

"the way you think about your own vocabulary, and the 

implicit assumptions you have about it, influence the way 

you go about teaching vocabulary to L2 learners" (199 6, p. 

36) . 

Meara (1996) states that if teachers think that their 

own active vocabulary is approximately 4,000 words, and they 

want to teach their students 2,000 words, then the students 
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will Icnow about half of what the teachers think they know 

themselves. On the other hand, if the teachers think their 

own active vocabulary consists of about 40,000 words, and 

they teach their students 2,000 words, then the students 

will know only one twentieth of what the teachers think they 

know as fluent native speakers (pp. 3 6-37) . Thus, Meara 

(1996) concludes that 

"If professionals who deal with language make 
judgements that are as disparate as the ones 
that we have described here, then it is 
obvious that our ideas about how to teach 
vocabulary, and develop lexical competence 
in foreign language learners, are based on 
some fairly rocky assumptions. The basic 
problem seems to be that we don't have a 
properly worked out theory of what factors 
contribute to lexical competence, but a 
theory of this sort is absolutely essential 
if we want to be able to make sensible 
suggestions for how to teach vocabulary in 
a foreign language" (p. 37). 

Meara (1996) proposes a model that describes lexical 

competence in terms of two easily measurable dimensions, 

which are size and organization, and that "these dimensions 

are not properties attached to individual lexical items: 

rather they are properties of the lexicon considered as a 

whole" (p. 37). 

Size is the basic dimension of lexical competence in 
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chac 

"learners with big vocabularies are more 
proficient in a wide range of language skills 
than learners with smaller vocabularies, and 
there is some evidence to support the view that 
vocabulary skills make a significanc contribution 
to almost all aspects of L2 proficiency." 

(Meara, 1996, p. 37) 

The second dimension of Meara's lexical competence is 

organization which is based on Richards' (1976) view chac 

one aspecc of knowing a word means knowing Che associaCions 

beCween chac word and oCher words in Che language. One 

possibiliCy chaC is implied wich Chis view is Che "neCwork 

of associaCions beCween [a] word and ocher words in Che 

language" (p. 81) . "A semanCic neCwork consisCs of words 

which share cerCain semanCic feacures or componencs" (Nunan, 

1991, p. 130). A componenCial analysis, in diagram formac, 

may indicace how che members of a semancic necwork are 

similar Co and differenc from each oCher. For insCance, 

Rudzka ec al. (1981) provide a componencial analysis for Che 

words ^border', 'margin', 'verge', 'edge', 'rim', 'brim', 

'brink', "boundary', and 'bounds', which demonscrace 

differenc kinds of spatial limit (p. 186) . 

Richards claims that word "meanings are defined through 
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their relationships with other words and it is through 

understanding these relationships that we arrive at our 

understanding of words" (1976, p. 81). As a matter of fact, 

word association tests are good indicators of these 

relationships. As also claimed by Richards (1976), people 

typically respond in the same way when they are given a lisc 

of words, and are asked to provide words as responses (p. 

81) . Deese (1965) presents the following list as typical 

responses: 

Stimulus Typical response 

accident car 
alive dead 
baby mother 
born die 
cabbage vegetable 
table chair 
careless careful" 

(pp. 181-212) 

According to Slobin (1971), 

"words which serve as stimuli and response for 
each other also elicit a number of other words 
in common, and these other words, in turn, may 
serve as stimuli to elicit the original pair of 
words as responses. The interest is thus in 
relations between words" (p. 81). 

These responses indicate that the associative links 

between words are established in a number of different ways. 



31 

Miller (1951) attempted to classify associations as 

follows: 

"contrast: wet-dry, black-white, man-woman 
similar: blossom-flower, pain-hurt, swift-fast 
subordinate: animal-dog, man-father 
coordinate: apple-peach, dog-cat, man-boy 
superordinate: spinach-vegetable, man-male 
assonance: pack-tack, bread-red 
part-whole: petal-flower, day-week 
completion: forward-march, black-board 
egocentricism: success-I must, lonesome-never 
word derivatives: run-running, deep-depth 
predication: dog-bark, room-dark" 

(p. 179) 

Therefore, these responses give a great deal of 

information about how vocabulary is structured in the mind 

of an individual, and help explore both "the syntactic and 

semantic relationships among words." Such knowledge helps an 

individual select the right word for a particular context 

(Richards, 1976, p. 82) . 

Other aspects of word knowledge in Richards' (197 6) 

list were: 



32 

"1. ...knowing the degree of probability of 
encountering [a] word in speech or print... 
2. ...knowing the limitations imposed on the 
use of the word according to variations of 
function and situation. 
3. ...knowing the syntactic behavior associated 
with the word. 
4. ...knowledge of the underlying form of 
a word and the derivations that can be made 
from it. 
5. ...knowing the semantic value of a word. 
6. ...knowing many of the different meanings 
associated with a word." 

{pp. 79-83) 

Other scholars (Cohen, 1986; Gass, 1989; Robinson, 

1989; Nation, 1990; Wesche & Paribakht, 1993) have endorsed 

Richards' views in their writings on the same topic. 

Further research (Meara, 1982; Politzer, 1978; Kruse, 

Sharwood-Smith, & Pankhurst, 1987) has interpreted the 

concept of a network of associations as the capability to 

make associations to L2 words like native speakers do. For 

native speakers the connectivity between words is rich 

enough for them to construct links between vocabulary items 

easily. Whereas for non-native speakers making such 

connections appears to be harder (Meara, 1996). Thus, Meara 

attempts to define lexical competence in terms of two 

properties, size and organization, rather than the sum of 

individual items a speaker's lexicon contains (p. 51). The 
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section that follows presents a review of the three main 

positions for vocabulary instruction. 

Three Main Positions for Vocabulary Instruction 

There are three main positions in the literature which 

deal with vocabulary instruction. These are Context Alone, 

Strategy Instruction, and Development Plus Explicit 

Instruction (Coady, 1997). 

Context Alone 

The first position on the continuum of literature is 

named Context Alone v/hich proposes that direct vocabulary 

instruction is not needed. This position is based on the 

theory that students learn vocabulary from context alone 

through the process of reading or speaking provided that 

there is successful comprehension (Krashen, 1989; 1993). 

Krashen adapted the incidental vocabulary learning 

hypothesis of Nagy and Herman (1985), which is based on 

research about how children learn vocabulary in their first 

language, to vocabulary acquisition in the second language. 

Nagy and Herman claim that children learn words through 

repeated exposures in various contexts. According to them, 



learners need approximately ten to twelve exposures to a 

word in order to learn it well. They also posit that native 

speakers can learn approximately 15 words per day from the 

ages two to seven and, thus, they conclude that direct 

instruction of vocabulary cannot be the reason of the vast 

growth of students' vocabulary knowledge. As a result, they 

suggest that teachers should emphasize extensive reading 

because it may lead to greater vocabulary growth than any 

other instructional technique ever could. Following the same 

logic, Krashen (1989), who is a leading advocate of 

extensive reading, argues that language learners will 

acquire vocabulary most efficiently through comprehensible 

input while reading. 

Strategy Instruction 

The proponents of the second position on the continu\am 

which is labeled Strategy Instruction also believe that 

students learn vocabulary from context. However, they also 

emphasize teaching students explicit strategies for 

learning vocabulary so that they can more effectively learn 

from context. For instance, Oxford and Crookall (1990) 

examined a number of different techniques for teaching 
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vocabulary, and then grouped them into fully, semi, and de-

contextualized techniques. Oxford and Scarcella (1994) 

believe that teaching vocabulary through contextualized and 

partially decontextualized activities is helpful. The 

O'Malley et al. (1985) study with beginning and intermediate 

ESL students indicated that ESL students used twice as many 

strategies for vocabulary learning as they did for the other 

activities such as making an oral presentation and drawing 

inferences from listening. For instance, the beginning 

students used thirty four strategies while they were drawing 

inferences from listening whereas they used seventy one 

strategies for vocabulary learning. On the other hand, 

intermediate students used twelve strategies for drawing 

inferences while listening whereas they used thirty five 

strategies for vocabulary learning (p. 40). 

The ESL students in the O'Malley et al. (1985) study 

used both metacognitive and cognitive strategies. In 

language acquisition, learning strategies are described as 

"activities in which the learner may engage for the purpose 

of improving target language competence" (Bialystok, 1983, 

p. 101) . Wenden and Rubin (1987) describe learning 

strategies as activities "which contribute to the 



development of the language system which the learner 

constructs and affect learning directly" (p. 23). 

The metacognitive strategies, as described by Brown 

(1982) are those strategies that can generally be applied to 

different learning tasks, and can be used in planning, 

monitoring, and evaluating a learning or problem solving 

activity. The metacognitive strategies used by the ESL 

students in the O'Malley et al. (1985) study were Advance 

organizers. Directed attention. Selective attention, Self-

management. Advance preparation. Self-monitoring, Delayed-

production. Self-evaluation, and Self-reinforcement (p. 38). 

(Please see Appendix A for the definitions of these learning 

strategies) . 

Cognitive strategies, on the other hand, are specific 

to distinct learning tasks, and include operations such as 

analysis, transformation, and synthesis for learning or 

problem solving (Brown, 1982). The cognitive strategies used 

by the ESL students in the same study were Repetition, 

Resourcing, Directed physical response. Translation, 

Grouping, Note-taking, Deduction, Recombination, Imagery, 

Auditory representation. Key word, Contextualization, 

Elaboration, Transfer, Inferencing, Question for 



37 

clarification, and Cooperation (O'Malley et al. , 1985, p. 

39) . The researchers grouped 'Cooperation' which is a social 

mediating strategy, together with the cognitive strategies 

for the purpose of simplicity (p. 38). (Please see Appendix 

A for the definitions of these learning strategies). 

According to O'Malley and Chamot (1990), for vocabulary 

learning foreign language students prefer using the 

metacognitive strategies of Self-monitoring, and Self-

evaluation, and the cognitive strategies of Resourcing and 

Elaboration. On the other hand, for listening comprehension 

they prefer using the metacognitive strategies of Selective 

attention. Self-monitoring, and Problem identification, and 

the cognitive strategies of Note-taking, Elaboration, 

Inferencing, and Summarizing (p. 142). 

Cohen (1990) emphasizes learning words through 

association, and particularly mnemonic techniques. The 

Cohen et al. 1979 study (cited in Cohen, 1990) indicated 

that readers from different majors, and reading different 

types of texts had similar problems with respect to heavy 

noun phrases, syntactic markers of cohesion, and problematic 

nontechnical vocabulary. Regarding nontechnical vocabulary, 

the study indicated the following: 
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"Knowing Che technical terms (i.e., terms thac 
have a specialized meaning in a particular 
field and are used consistently in that field) 
was not a sufficient condition for successful 
reading of specialized material. It was, in 
fact, the nontechnical terms which created 
more of a problem." 

"A second area of difficulty was that of 
nontechnical words talcing on a technical 
meaning in a particular field and the 
nonnative reader being aware of only one 
of these meanings (either the technical or 
the nontechnical one)." 

"Another area of difficulty with respect to 
vocabulary concerned contextual paraphrase, 
that is the use of two (or more) words, or 
phrases, to refer to the same concept." 

(p.164) 

The Cohen & Aphek 1980 study was a 35 day mnemonic 

training study which investigated the role of initial 

student-generated associations in the retrieval of 

vocabulary items over time. The subjects in this study were 

26 native English-speaking students at the Jewish 

Theological Seminary of America, Neve Schechter, Jerusalem. 

The finding was that students "most frequently reported 

using the association that they had originally generated in 

order to recall the word in subsecpient tasks and that their 

performance when using this aid was the best" (Cohen & 

Aphek, 1980, p. 227) . It was also found that "the more 
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proficienc learners [were] better able to use context to 

their advantage in recalling a given word" (p. 228), and 

that "the degree of contact outside the study with words 

learned through association did not correlate significantly 

with average overall performance on recall of those words" 

(p. 229) . Thus, the study indicates that "associational 

learning helps fix words in memory such that there may be no 

special need to come into contact with the words" (p. 229). 

The Cohen and Aphek 1981 research study is a 100-day 

descriptive study of 17 native English-speaking students 

studying Hebrew at the Jacob Hiatt Institute of Brandeis 

University in Jerusalem. It focused on vocabulary learning 

and the use of association. The findings are that thirteen 

students out of seventeen used associations. The 

associations used by the students were of 11 different 

types. The following are the categories of associations: 

"1. Associating Hebrew words to English words 
with a similar sound; e.g. memaher 'he 
hurries' to 'hare,' lazuz 'to move' to 'snooze,' 
imunlm 'training' to 'ammunition.' 
2. Associating part of a word to an English 
word by sound and meaning, and the other 
part to a Hebrew word by sound and meaning; 
e.g. bena.ta.yim 'meanwhile'--ben to beyn 
'between' and tayim to 'time.' 
3 . Associating sound and meaning to an English 
phrase; e.g. henatayim to 'been a long time.' 
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4. Associating Hebrew words with other Hebrew 
words by sound; e.g. tsava 'army' to tzsena 
'leave,' rexov 'street' to raxok 'far,' 
ramzor 'streetlight' to or 'light.' 
5. Associating Hebrew words to proper names; 
e.g. maxane 'camp' to mane (the street that the 
Jacob Hiatt Institute was on). 
5. Associating to another language through 
meaning; e.g. tox 'inside' to cuchus (Yiddish 
for 'backside'). 
7. Associating by structure; e.g. lifney 'before' 
to lifamim 'sometimes,' seder 'order' to lesader 
'to order.' 
8. Associating by one or more letters; e.g. 
masait 'truck' by [m], in that vehicles often 
begin with [m] in Hebrew, maxane 'camp' by the 
picture of [x], [n], in Hebrew, because it looks 
like a shelter; beemtsa 'in the middle' by the 
Hebrew [m] in the middle. 
9. Associating with a frequently-seen sign; e.g. 
laatsor 'to stop' with the sign atsor 'stop' in 
busses. 
10. Associating with the place in the text 
where the word appeared. 
11.Associating by making a mental picture of 
the word." 

(Cohen & Aphek, 1981, pp. 223-224) 

As a memory aid some students glossed the Hebrew word 

with its meaning in English at the bottom of the page. It 

was also found that in most instances students tried to 

memorize the unknown words. Cohen and Aphek (1981) conclude 

as follows: 
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"If students, whatever their class level or 
individual proficiency level, used some 
associational patterns for learning vocabulary, 
the words were retained successfully over 
time.... Students who made successful 
associations retained words even if they had 
no contact with the word out of class" (p. 225). 

And 

"Only once students have some background in [the 
target language] are they able to benefit from 
having vocabulary in a context; that until that 
time, the appearance of words in isolated lists 
simply means fewer distractions" (p. 225) "i.e., 
"from material that only confuses them because 
they cannot understand it very well, if at 
all)" (Cohen, 1990, p. 137). 

Hulstijn (1997) claims that it is worthwhile to teach 

how to use the Keyword approach to foreign language learners 

at intermediate and advanced levels in particular. The 

Keyword technique is a mnemonic method. .An LI or L2 word is 

chosen on the basis of "acoustic and/or orthographic 

similarity" with the target word so that the learner 

remembers the Iceyword immediately when hearing or seeing the 

target word (p. 204). For instance, 

"An English learner of German, trying to 
remember the meaning of Ra.upe ("caterpillar") 
could associate Raupe with the English word 
rope (sound similarity), and construct a mental 
image representing a caterpillar stretched out 
in more than its fullest length (Exaggeration 
helps!) on a rope" (Hulstijn, 1997, p. 205). 
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Ellis and Beaton (1993) investigated the Repetition, 

and Keyword strategy conditions with students who were 

learning German. Their findings indicated that phonological 

and orthographic similarity between L2 and LI is 

facilitative. They also found that the part of speech and 

the imageability are also strong determinants, especially 

with the Keyword technique. 

Development Plus Explicit Instruction 

The third position on the continuum is called 

Development plus Explicit Instruction. The proponents of 

this position favor teaching certain types of vocabulary 

explicitly using various techniques. They even advocate 

direct memorization of "highly frequent" vocabulary items so 

that automaticity in word recognition can be achieved 

(Coady, 1997, p. 279). Explicit teaching of words at the 

early stages of acquisition is emphasized. At the later 

stages, however, vocabulary learning is more context based. 

This position is the product of the rationale for explicit 

vocabulary teaching based on research (Coady, 1993; Nation, 

1990, 1993; Nation & Newton, 1997) . These researchers deal 

with "more elementary learners of English and, more often 
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than not, in a non-English speaking environment, i.e., 

English as a foreign language." Therefore, "vocabulary 

skills needed by students" at the earlier stages of 

language acquisition are highly emphasized (Coady, 1997, p. 

279). These elementary learners are true beginners in a 

foreign setting where they are learning English in the 

schools as a second or third language, and their TOEFL 

scores are in the range of 200-400. 

According to Nation (1993), learners of a foreign 

language should learn the 2,000 most frequent words as 

quickly as possible by using the most efficient means 

including direct vocabulary teaching. Coady (1997) argues 

that these most frequent words should be learned "to the 

point of automaticity" (p. 279). Two major research findings 

(Paribakht & Wesche, 1997; Zimmerman, 1994) indicate 

positive evidence in favor of explicit vocabulary 

instruction in an ESL setting. 

Paribakht and Wesche (1997) argue that contextualized 

vocabulary learning through reading is effective but that 

reading plus instruction is superior (pp. 195-196). The 

reading only as well as reading plus treatments for a period 

of three months resulted in significant increase in 
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vocabulary. However, the reading plus vocabulary treatment 

resulted in greater increases. 

Zimmerman (1994) found that systematic instruction 

results in students' learning certain target words in a way 

superior to simply having them read and, thus, learn words 

from context. Her study was conducted with 45 ESL students 

over a period of ten weeks attending intensive English 

programs. The population was divided into three groups. 

These groups were interactive vocabulary accompanied by 

self-selected readings, self-selected reading only, and no 

treatment. The findings indicate that vocabulary instruction 

for three hours per week plus a moderate amount of self-

selected and course-related reading resulted in a 

significant increase in vocabulary knowledge. 

While Paribakht and Wesche (1997) and Zimmerman (1994) 

examined the effect of vocabulary instruction on vocabulary-

knowledge, this study also examines the effect of direct 

vocabulary instruction on reading comprehension and speed 

for frequent word recognition. 

The section that follows reviews literature related to 

the relationship between vocabulary knowledge and reading. 
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Vocabulary Knov/ledae and Reading 

Coady (1993) claims that in foreign language 

learning/teaching it is commonly assumed that vocabulary 

will develop automatically through exposure to 

"comprehensible input" (Krashen, 1985) or that vocabulary 

knowledge will naturally improve as a result of the 

development of the inferencing skill. Therefore, the 

conclusion appears to be that vocabulary is not an important 

problem since it can be "effectively learned through context 

without any special effort" (Coady, 1993, p. 218). In sum, 

the current communicative approaches in foreign language 

learning/teaching assume that vocabulary can naturally be 

learned without direct instruction. However, as mentioned, 

this naturalistic learning approach to vocabulary 

acquisition appears to be problematic (Haynes & Baker, 1993; 

Huckin & Bloch, 1993). 

Some scholars argue that natural learning alone will 

not help students having academic goals acquire the literacy 

skills necessary to cope with academic demands (Carrell, 

Devine, & Eskey, 1988; Dubin, Eskey, & Grabe, 1986). They 

state that academic literacy skills such as summarizing a 

text, and finding the main idea require instruction and 
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training, unlike oral language skills. 

Then the main argument is that 

"The development of extensive vocabulary-
knowledge for literacy purposes appears to 
require some direct instruction and training, 
as well as exposure to the language (usually 
through reading)" (Coady, 1993, p. 5). 

Nation (1982), for instance, believes in some direct 

teaching of L2/FL vocabulary. He does not think that all 

L2/FL vocabulary acquisition should be left to incidental 

contact in context. He examined numerous studies and came to 

the conclusion that almost all the experiments which 

compared vocabulary learning in context to learning word 

pairs (foreign word-English translation) have not produced 

results favoring vocabulary learning in context (cf. Lado, 

Baldwin, & Lobo, 1967; Gershman, 1970). As Coady (1993) 

states 

"The very redundancy or richness of information 
in a given context which, on the one hand, 
enables a reader to successfully guess an 
unknown word also predicts, on the other hand, 
that the same reader is less likely to learn 
the word-form because he or she was able to 
comprehend the text without needing to know 
it" (p. 18). 

According to Coady (1986) vocabulary learning is both 

a mystery and paradox. With regard to the mystery. 
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vocabulary learning has been neglected for years assuming 

that students will automatically learn vocabulary in context 

via reading and, thus, they need very little instruction or 

no direct instruction at all. However, there is no research 

which clearly indicates how such contextual vocabulairy 

learning occurs. 

Regarding the paradox, less frequent vocabulary is 

usually encountered during reading. As a result, ESL 

students must read to learn these less frequent words. 

However, very often they do not have enough vocabulary to 

read well. Then the question arises of how much vocabulary 

ESL students need to know in order to learn more vocabulary? 

Good LI readers have the capability to recognize words 

rapidly and automatically, i.e., they have well developed 

sight vocabularies (Perfetti, 1985; Carr & Levy, 1990). As 

Coady (1993) claims, since L2/FL readers do not have such 

vocabulary knowledge, they are typically taught to make use 

of contextual clues for text comprehension instead of 

emphasizing the exposures and practice needed to acquire 

sight vocabulary. Multiple exposures help to achieve 

automaticity in decoding in reading, (i.e., the ability to 

identify words quickly and automatically). Failure to 
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acquire this skill will seriously limit comprehension (p. 

8) . 

Chall (1987) suggests that a large recognition 

vocabulary allows for "skillful language use" i.e., reading, 

which will, in turn, affect the vocabulary size because the 

reader will be able to guess the new vocabulary from 

context. Thus, Nation (1993) claims that "the focus of 

teaching initially needs to be on increasing the size of the 

learners' recognition vocabulary" (p. 118). According to 

Nation (1993), if learners know the most frequent 1,000 

words of English which include words like "put, end, 

difficult, come, and material", then they will be able to 

understand 75% of all the words on a typical page. Laufer 

(1989, 1992) claims that learners whose vocabulary size 

enables them to recognize more than 95% of the words in a 

text are capable of reaching a reasonable level of 

comprehension for that text, e.g., 55% and above. 

Table 1 indicates that in order to achieve 89% 

coverage, it is necessary to have a vocabulary size of 

approximately 5,000 word forms, which is about 3,000 word 

families if inflected and derived forms are included in a 

word family (Bauer and Nation, 1993) . They define a word 
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family as "a base word and all its derived and inflected 

forms that can be understood by a learner without having to 

learn each form separately" (p. 254). 

TABLE 1 
Percentage Coverage of Text for Increasing Vocabulary 

Sizes 

Number of words Coverage 
1 7% 
10 25% 
100 50% 

1,000 75% 
2,000 81% 
5,000 89% 
43,831 99% 
86,741 100% 

{Nation, 1993, p. 119) 

There is a strong relationship between vocabulary 

knowledge and reading skill. Thus, those having more 

vocabulary knowledge are better able to comprehend (Anderson 

& Freebody, 1981; Haynes & Baker, 1993). As a matter of 

fact, causal connections were found between vocabulary 

knowledge and reading comprehension in various research 

studies (Beck, Perfetti & McKeown, 1982; McKeown, Beck, 

Omanson, & Perfetti, 1983; Coady et al., 1993). 

Teaching an academic subject entails teaching the 

vocabulary related to it. And teaching vocabulary means 

teaching concepts to which the vocabulary items pertain 
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(Coady, 1993, p. 11). Researchers have found that the 

traditional prereading activity of giving students a list of 

unfamiliar vocabulary items which will appear in the text to 

be read together with their definitions appropriate to their 

use in that text has proven to be ineffective (Hudson, 1982; 

Johnson, 1982). Unfortunately, many current methods to teach 

vocabulary are ineffective because they do not encourage the 

readers to relate the new word-forms and concepts to the 

schemata they already know (Coady, 1993, pp. 11-12). 

According to Crow and Quigly (1985), the 

receptive/productive distinction is a continuum, and not a 

dichotomy. If there is continuum of vocabulary knowledge, 

then the question arises of what is the core vocabulary 

which the second/foreign language learners should acquire 

first? Coady (1993) claims that 

"There are some 2,000 words that account for 
almost 80% of the running words in an average 
text, and that these words therefore occur 
frequently enough to justify significant 
commitments of instructional or learning 
time" (pp. 15-16). 

Brown's (1993) research shows that general frequency 

appears to be related to whether or not a word is acquired. 

Along the same lines, it is believed that low-frequency 
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vocabulary items do not justify spending valuable 

instructional time on them (Twaddell, 1973). 

Nation and Coady (1988) and Nation (1990) favor 

teaching students how to guess words in context as a primary 

strategy to deal with low frequency words; word part 

analysis, i.e., morphological analysis, can be another 

possibility; students can also look up the unknown word in 

a dictionary. Stein (1993) provides a checklist for guessing 

words in context. In sum, Coady (1993) argues for a mixed 

approach for ESL vocabulary acquisition. 

"The basic or core vocabulary should be taught, 
but the less frequent vocabulary will then be 
learned "naturally" via context: but, even 
in that case, techniques for that purpose 
should be taught" (p. 17). 

Good readers comprehend more as well as know more words 

and learn new words more easily (Coady, 1993, p. 18) . 

Stanovich (1986) explains this by stating that good readers 

take more advantage of context in difficult texts than weak 

readers because of their rapid recognition of the vast 

majority of the words in the texts. Good readers' ability to 

identify a great amount of vocabulary automatically and 

without effort increases "the cognitive processing resources 

they have available for dealing with unknown words" (Coady, 
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1993, p. 18). 

According to the interactive theory of reading, both 

top-down and bottom-up processes occur during fluent 

reading. In other words, as Coady (1993) points out "readers 

do graphophonemic processing of word-forms and retrieval of 

their meaning, as well as inferencing from global and local 

context." The important point is that with more fluent 

readers vocabulary processing is automatic which, in turn, 

allows for more cognitive processing attention to be given 

to top-down interpretation (Coady, 1993, p. 18). 

Information processing has been one of the concerns of 

recent foreign language learning research (McLaughlin, 

Rossman, & McLeod, 1983; O'Malley, Chamot, & Walker, 1987). 

Schneider and Shiffrin (1977) propose a two way theory of 

language processing which is composed of automatic and 

controlled processing. Automatic processing activates 

elements in long-term memory and which are already learned. 

Automatic processing is activated by appropriate input and 

does not require conscious attention. On the other hand, 

controlled processing is the temporary activation of some 

other elements requiring conscious attention. The amount of 

information humans can handle at a given point in time via 
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controlled processing is limited due to limited short-term 

memory capacity. Thus, it can be hypothesized that tasks 

requiring controlled processing can become automatic with 

repetition. Once they become automatic, less cognitive 

capacity is needed, and as a result, more time will be 

allowed for other tasks. Coady et al. (1993) claim that 

"One consequence of controlled processing is a 
significant limitation on the amount of higher 
level processing, such as that by which the 
meaning of an unknown item is inferred from 
context and eventually learned" (p. 219). 

According to Goodman, who introduced the Taxonomy of 

Reading Miscues to the literature, fast readers tend to 

comprehend more "because they are both effective and 

efficient" (1986, p. 38). He claims that 

"Readers predict, select, confirm, and self-
correct as they seek to make sense of print. 
In other words, they guess or make hypotheses 
about what will occur in the text. Then they 
monitor their own reading to see whether they 
guessed right or need to correct themselves 
to keep making sense" (1986, p. 38). 

And 

"Proficient reading is both effective and 
efficient. It's effective in that the reader 
is able to make sense; it's efficient in that 
this is accomplished with the least amount 
of time, effort and energy" (1996, p. 91). 

Perfetti and Lesgold (1977, 1979) posit that readers 



54 

cannot take full advantage of context if their word 

identification efforts are slow and labored. Coady et al. 

(1993) argue that poor readers do not have sufficient sight 

vocabulairy to take full advantage of context. Thus, in order 

to be able to read successfully and particularly to be able 

to identify words from contextual clues, L2/FL readers must 

have enough sight vocabulary (p. 219) . 

Carroll, Davies, and Richman's (1971) word frequency 

count indicates that if learners know the meanings of only 

the most frequent 2,000 words in English, then they will 

know more than 80% of the words on every page of an average 

text which is at least at the 9th grade level. Thus, Coady 

et al. (1993) conclude the following: 

"If students controlled these 2,000 words as 
sight vocabulary, they would be much more 
likely to be able to make use of context in 
determining the meanings of the lesser 
known or unknown lower frequency words" (p. 219) . 

If high frequency vocabulary is assumed to represent 

high frequency concepts, for instance, 'walk', 'rain', then 

it is very likely that learning such words "places a much 

smaller cognitive demand on the learner than the learning of 

many lower frequency words, for example, 'sleigh', 'smug', 

'spangle'" (Coady et al. 1993, p. 219) . They argue that 
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since high frequency concepts appear to be universal, the L2 

learner will attach an English word label to an already-

existing native language schema instead of building a 

totally new schema. Therefore, the L2 learner will tend to 

acquire the word form rather than its meaning, at least, at 

initial stages. Coady et al. (1993) argue that this approach 

can be successful to improve the "receptive skill of 

reading" although it may not be successful for the 

"productive use of vocabulary" due to "collocational 

differences" in languages (pp. 219-220). Furthermore, they 

claim this approach is natural and is frequently used by 

beginning L2 learners. They recommend that L2 learners 

should be aware of the provisional nature of schema 

equivalence hypothesis. According to them, ultimate success 

in foreign language learning depends on constant 

modification of L2 schemas as the target words are faced in 

authentic texts (p. 220). 

In sum, Coady et al. (1993) claim that teaching high 

frecjuency words will increase the amount of sight vocabulary 

which will, in turn, result in greater gains in reading 

proficiency. Their (1993) experimental study is based on the 

claim that there is a positive and significant relationship 



56 

between reading proficiency and knowing high-frequency 

vocabulary. They had a mixed group of Arabic, Chinese and 

Japanese students with high intermediate/low advanced 

proficiency. In their study high frequency vocabulary items 

were taught with computer assisted instruction (a template 

program, namely Keyword Vocabulary Lessons). With the 

keyword technique the learner likens the new vocabulary item 

to a phonetically similar one in the native language, and 

then visualizes an image by linking the two. 

The students would see a list of 20 words in each 

lesson. They could choose a word to view by bringing the 

cursor in front of it and pressing return. For each word, 

a short definition and an example sentence were presented, 

which covered the most common meaning of the word. After the 

students viewed the word, definition, and example sentence, 

they could type in a personal mnemonic or a synonym or 

translation not exceeding 30 characters. 

Coady et al. (1993) found that computer-assisted 

instruction did indeed facilitate vocabulary acquisition and 

that this increased vocabulary knowledge had a significant 

positive effect on reading comprehension. Thus, their study 

indicated clear and positive findings in support of this 



57 

pedagogical method. Based on the research findings the 

following recommendations were given by Coady et al. (1993) : 

"1. It is worthwhile spending valuable 
instructional time on the 2,000 most 
frequent words in English. 
2. Since individuals will know differing 
subsets of this vocabulary, individualized 
instruction is a very feasible mode of 
instruction. 
3. Computers can be utilized for such 
instruction. 
4. Pedagogical emphasis on this vocabulary can 
result in increased reading proficiency." 

(p. 225) 

As mentioned previously Paribakht and Wesche (1997) 

and Zimmerman (1994) also found positive evidence in 

support of explicit vocabulary instruction. 

Stahl and Fairbanks (1986) analyzed 70 studies which 

investigated the effects of vocabulary instruction on the 

learning of word meanings and on comprehension. Their 

subjects were native speakers mostly, at the elementary 

level, and some at college level. They concluded that the 

following principles appear to be effective in vocabulary 

teaching: 

1. giving learners both definitional and contextual 

information about words 

2. encouraging learners to do information processing 
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about words at a deeper level 

3. providing learners with repeated exposures to a 

word 

The significance of this research can be seen in the 

fact that even native speakers can benefit from vocabulary 

instruction. If this is true, one can argue, then, that L2 

learners can benefit from such instruction even more because 

"they have so much less natural and incidental exposure to 

the language" (Coady, 1997, p. 281). 

Coady (1997) points to the beginner's paradox, i.e., 

that students must read in order to learn words, and at the 

same time they must have a "minimal but critical mass of 

words in order to be able to read successfully" (p. 284) . 

Thus, he suggests that teachers must ensure that students 

know at least the 3,000 most frequent words extremely well. 

The importance of direct instruction is also 

highlighted by Brown (1993) who claims that saliency, i.e., 

the textual importance of a word, is another factor which 

influences whether a given word will be acquired or not. 

According to Brown, instructional focus such as explicitly 

teaching a word, giving the words on a list, or having 

students do exercises using the word, is one way in which 
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words become salient and, thus, learning of those words 

increases (p. 2 65). 

As a matter of fact, concordancing, which is one of the 

more recent ways to use computers for language study, is a 

technique with which words become salient. Tribble and Jones 

(1990) define a concordance as a reference book that 

contains all the words that are used in a particular text 

including a list of the contexts in which each word is 

found (p. 7). As long as a text is stored electronically, 

the concordancing software can perform all the tasks 

necessary to compile a concordance such as "locating all the 

occurrences of a particular word and listing the contexts -

very rapidly and absolutely reliably" (p. 7). The software 

helps discover patterns existing in "natural" language by 

arranging text in such a way that the patterns are easily 

isolated and, thus, become "clearly visible" (p. 9). 

According to Tribble and Jones (1990), in addition to 

teaching single words with the concordancing software, it is 

also possible to teach semantic sets as well as all the verb 

forms. For instance, it is possible to group together and 

teach words that are "semantically related". For instance, 

'brother', "father', 'son', 'uncle', 'nephew', and 
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'grandfather' can be collected together under the headword 

'Male'. Moreover, regarding the verb forms, all the 

occurrences when 'come' is used in a text (i.e. come, comes, 

coming, came) can be grouped together for study (pp. 27-28). 

In addition to teaching lexis and grammar, the 

concordancing software can also be used in the teaching of 

functions of language. The concordancing software helps 

learners at all proficiency levels explore language in use. 

The concordance of a word most of the time gives much more 

information about that particular word itself. For instance, 

concordancing can be used how modal verbs such as 'could' 

and 'would' can be used to express requests and 

suggestions. Thus, the benefits of the software are not 

confined to studying grammar and vocabulary only (p. 11) . 

In sum, there is a general consensus that learning of 

words is facilitated by instruction (Calfee & Drum, 1986; 

Stahl & Fairbanks, 1986; Beck, McKeown, & Omanson, 1987; 

Chall, 1987; Drum & Konopak, 1987; Graves, 1987). The 

section that follows reviews literature related to the 

importance of exposure to second language vocabulary for 

word-recognition skills. 
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Exposure to L2 Vocabulary and Word Recognition Skills 

Smith (1994) summarizes the theories of word 

identification in three categories which are "whole-word 

identification", "letter-by letter identification", and the 

"intermediate position involving the identification of 

letter clusters, usually termed as spelling patterns" (p. 

119) . 

The whole-word view is based on the assumption that 

readers do not stop to identify each and every letter in a 

word in order to identify that particular word. According to 

Smith (1994), "fluent readers are able to recognize at least 

50,000 different words on sight", and he uses the term 

"immediate word identification" to refer to this phenomenon 

(p. 120). 

Smith (1994) favors the whole-word view over the 

letter-by-letter view and the letter-cluster analysis. He 

claims that "normal reading does not appear to proceed" on 

the basis of letter-by-letter or letter-cluster analyses. He 

argues that "there is no time to "work out' what words are 

by synthesizing possible sound combinations" (p. 122) . 

As early as 1887 Cattell, a psychologist, claimed that 

people recognize written words faster than written non-word 
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letter strings. Reichner (1969) proved that people are 

faster in recognizing a string of letters that formed a 

meaningful word when they were asked to decide if a given 

letter was included in a previously shown string of letters. 

Sieroff and Posner (1988) and Sieroff et al. (1988) showed 

that the recognition of habituated, native word-forms is a 

subconscious and automatic process and that it is not 

attention demanding. 

Perfetti and Lesgold (1977, 1979) posit that when L2/FL 

readers' efforts at word identification are slow and 

labored, the readers can not fully use contextual 

redundancies and clues because their short-term memory is 

taxed. They argue that good readers recognize the words 

automatically as sight vocabulary, and, therefore, their 

attention is given to interpret thought patterns. According 

to Coady (1993) 

"This, in turn, enables these readers to apply 
contextual meaning to understand new words 
when they are encountered during reading. In 
contrast, poor readers typically do not have 
enough highly efficient vocabulary knowledge 
to have the attention necessary for taking 
advantage of the context" (p. 8) . 

Perfetti (1984) proposes a verbal efficiency theory in 

which word identification in reading has a central role. 
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"Word representations and the processes of word 
identification that operate on the representations 
are a critical part of reading. Indeed, skilled 
readers access most words during reading because 
the span of perception is relatively narrow. This 
establishes word identification as the central 
recurring event during normal text reading, even 
in rich contexts" (p. 49). 

And 

"Comprehension in reading takes place within 
limits provided by word identification skills. 
A consequence of not acquiring fluent word 
identification is that the reader's comprehension 
processes are at risk" (pp. 57-58). 

According to Perfetti's model, word recognition is 

mediated by the perception of letters, and this recognition 

process involves the interplay of bottom-up and top-down 

processing. This model predicts that good readers do not use 

contextual information to avoid or develop word 

identification. Instead they process the visual information 

so effectively and efficiently that they have extra capacity 

to process the context. In contrast, poor readers have been 

found to use contextual information more and word 

identification less in a compensatory manner (Stanovich & 

West, 1981; Stanovich, 1986). But, according to Coady (1993) 

this is true only when the context is comprehensible to weak 

readers. Most of the time the context is difficult for poor 
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readers to use, and they simply cannot understand. 

Furthermore, weak readers appear to use context more than 

better readers in easy materials. But when the material is 

difficult, the better readers appear to utilize context 

because they have more attention to employ in working it 

out, while automatic identification occurs at lower levels 

of letter and word recognition (p. 9) . 

In summary, Perfetti's verbal efficiency model predicts 

that comprehension is related to word recognition speed and 

short-term memory (Perfetti & Lesgold, 1977). According to 

Coady (1993), an increase in the word recognition speed of 

poor readers will result in an increase in their 

comprehension (p. 9). 

Coady (1993) states that Perfetti's verbal efficiency 

theory has direct implications for ESL. Based on Meara's 

(1984) finding, Coady concludes that nonnative speakers use 

the same word identification or decoding processes that 

native speakers use. However, they use such processes in a 

less efficient way. As a result, their performance is 

analogous to native speaker low-skilled readers (p. 10). 

The Given et al. (1990) study indicates that 

monolingual English speakers read Spanish words very 
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attentively in the same way as they were reading nonsense 

letter-strings. But, after two years of instruction in 

Spanish, these native English speakers began to process the 

Spanish words in the automated, attention-free fashion that 

they read native English vocabulary. In other words, 

towards the end of the study the subjects' word-recognition 

skills in their second language, Spanish, approximated their 

word-recognition skills in their first language, i.e., 

English. 

Yang's (1997) experimental study involved testing the 

development of word recognition and semantic priming skills 

that are sub-conscious and automated cognitive skills. She 

also used a lexical translation task that involved conscious 

processing. For her (1997) study she used an artificial 

language, namely the Keki language, that consisted of 67 

nouns, verbs, adjectives, and a mini-grammar. For the word 

recognition task, her stimuli word-lists consisted of 40 

Keki words, 40 English words of high frequency, and 40 Keki-

like non-words. All these stimuli were approximately 4-6 

letters long. The stimuli appeared as black letters on a 

white Mackintosh RGB computer screen. Reaction times were 

measured from the time the word appeared on the screen until 
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the time the subject hit the yes/no key. 

The results indicate that over the course of the study 

the subjects began to recognize the Keki words rapidly, 

accurately, and in an automatic manner just as they did in 

their first language, i.e., English. Thus, she concludes 

that acquiring word-recognition skills in L2, up to the LI 

level, requires a significant amount of exposure to L2 

vocabulary. In her experimental study 48 hours of 

instruction in L2 appeared to be sufficient to remove the 

difference between LI and L2 word-recognition skills. Thus, 

Yang (1997) concluded that adults at their earliest stages 

of L2 acquisition should acquire automatic recognition of L2 

v/ord forms. Her study also indicated that 

"semantic priming--indicative of connectivity 
in the anterior semantic network itself--was 
intact very early. This was reflected in the 
rapid establishment of accurate conscious 
translation and semantic priming. It was the 
automatic word recognition skill.... that 
lagged behind and continued longer to benefit 
from instruction" (p. 152). 

According to researchers, visual matching skills 

correlate with comprehension, and such skills also enable 

learners to learn new words from context (Haynes & Carr, 

1990; Brown & Haynes, 1985). Therefore, Yang's findings have 
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significant implications for testing performance on reading 

in both first and second language classrooms. 

In conclusion, learning vocabulary by using contextual 

clues i.e., using a top-down approach to vocabulary 

building, is not sufficient in and of itself. As a matter of 

fact, Teixeira's 1987 study (cited in Cohen, 1990) shows 

that learners make little use of context in order to guess 

the meaning of unknown words. On the other hand, applying a 

bottom-up approach will not be without problems, either. 

Huckin & Haynes (1993) cite these problems as follows: 

First, trying to teach approximately 40,000 words directly 

will take a huge amount of instructional time. Second, 

concentrating on words in isolation will prevent L2 

learners from working on their reading skills and improving 

metacognitive monitoring skills. Also, this will not help 

students learn to improve their vocabulary by reading. 

Third, learning words out of context stresses the words' 

most common meanings and inhibits L2 readers' ability to 

interpret words according to the context in which they are 

found. Thus, employing both top-down and bottom-up 

processing in a complementary way appears to be a more 

viable approach to second language reading and vocabulary 



68 

learning (p. 291). 

Such interactive model to reading incorporates the use 

of "background knowledge", "expectations", "context", "rapid 

and accurate recognition" of words, and "the concept of 

automaticity" in processing the words (Eskey and Grabe, 

1988, p. 224). Devine's (1988) study indicates the 

importance of finding a "successful balance between text-

based and knowledge-based processing" (p. 137). 

The advocates of the strategy approach claim that 

academically oriented students need some strategy training 

in order to improve their vocabulary acquisition skills. On 

the other hand, the proponents of the Development Plus 

Explicit Instruction position favor systematic vocabulary 

instruction accompanied by learning through reading rather 

than simply learning vocabulary through context alone. For 

instance, studies conducted by Paribakht and Wesche (1997) 

and Zimmerman (19 94) illustrate that systematic vocabulary 

instruction accompanied by learning through reading is a 

more successful technique than simply learning vocabulary 

through context alone. In sum, vocabulary learning through 

context alone does not seem to be the ideal strategy for L2 

readers. The research clearly indicates that students will 
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benefit from explicit instruction in vocabulary. 

The chapter that follows presents an overview of the 

study in terms of the design, research questions, 

theoretical framework, subjects, subjects' classroom 

instruction, learning and testing materials, and 

procedures. 
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CHAPTER 3 

METHOD 

Design of the Study 

An experimental design was used for this study. The 

purpose of such an analysis is to measure a change brought 

about by some treatment (Hatch and Lazaraton, 1991) . The 

subjects were assigned randomly to treatment and control 

groups. Therefore, each subject had an equal chance of being 

assigned to any of the two groups. Random assignment acts as 

a control for all the factors that are not systematically 

varied in the experiment (Shavelsen, 1981) . Each subject's 

name was v/ritten on a small piece of paper. They were folded 

and put in a jar, and then drawn. The first name drawn was 

placed in the treatment group, and the second name was 

placed in the control group. This procedure continued until 

the jar was empty. 

Research Questions 

The research attempted to answer the following 

questions: 

1. Do the students in an intensive English program 

who use Computer Assisted Instruction to learn 



highly frequent vocabulary learn a significantly 

larger number of words than those in a control 

group? 

2. Do the students who use Computer Assisted 

Instruction to learn highly frequent vocabulary 

decrease their reaction time for frequent word 

recognition as compared to the control group? 

3 . Do the students who use Computer Assisted 

Instruction to learn highly frequent vocabulary 

exhibit significantly better reading comprehension 

than a control group? 

Theoretical Framework 

The present study adopts and explores the rationale of 

the theory of vocabulary acquisition for second language 

learners proposed by Coady, Carrell, and Nation (1985). They 

claim that there is a universal model of word recognition 

which is the same for native and nonnative speakers of a 

language. The theory proposes that the vocabulary items 

encountered by first or second language learners can be 

classified into three categories: (1) words whose forms and 

common meanings are identified automatically, irrespective 
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of context (sight vocabulary); (2) words whose forms and 

meanings are familiar to the readers to a certain extent but 

are identified only in context; and (3) words whose forms 

and meanings are not known to the readers and whose meanings 

must therefore be guessed from the context, looked up in a 

dictionary, or left without understanding. 

The assumption behind this theory is that most of the 

sight vocabulary will be composed of high frequency words 

that are well learned with repeated exposure. Automatic 

recognition of high frequency words in a given language is 

very important for successful Li and L2 reading, and thus, 

these words should be taught. According to this theory, less 

frequent vocabulary items can be learned through incidental 

encounters in context (with some strategy training as an 

aid) via extensive reading, but only after automaticity in 

high-frequency or core vocabulary has been acquired. 

If we extrapolate from Coady, Carrell, and Nation's 

theory of vocabulary acquisition to the second language 

learners of English in intensive English programs, it can be 

expected that students in an intensive English program who 

use computer assisted instruction to learn highly frequent 

vocabulary will leam a significantly larger number of words 
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than those in a control group in the same program. 

It was further hypothesized: (1) these students will 

decrease their reaction time for frequent word recognition 

as compared to the control group; (2) these students will 

also exhibit significantly better reading comprehension than 

a control group. 

Subi ects 

The subjects of this study were fifty six intermediate 

level students studying English full time, and with Michigan 

scores between 48-74. This is an English Placement test 

prepared by the Testing and Certification Division of the 

English Language Institute of the University of Michigan for 

use by institutions offering courses in English as a Foreign 

Language. The test is designed to measure mastery of the 

English language. The subjects were randomly assigned to 

treatment and control groups--twenty eight in the treatment 

group and twenty eight in the control group. Among these 

fifty six subjects forty six subjects were from the English 

Language Training Institute of the University of North 

Carolina at Charlotte. Ten subjects were from the Interlink 

Language Center. 
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In the study there were altogether twenty nine female 

and twenty seven male subjects. Twenty six female and twenty 

male subjects were from the UNC at Charlotte. There were 

eighteen female and six male subjects in the study from the 

UNC at Charlotte in the Fall of 1995—nine female and three 

male students in the treatment group and nine female and 

three male students in the control group. 

In the Spring of 19 9 6 there were eight female and 

fourteen male students from the UNC at Charlotte--four 

female and seven male students in both treatment and control 

groups respectively. 

On the other hand, there were altogether seven male 

and three female subjects in the study from the Interlink 

Language Center--one female and four male subjects in the 

treatment group, and two female and three male subjects in 

the control group. With the subjects from the two 

institutions combined altogether there were fourteen female 

and fourteen male students in the treatment group, and 

fifteen female and thirteen male students in the control 

group. Table 2 illustrates the gender of the subjects. 
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TABLE 2 
Gender of the Subjects 

UNCC/Fall 1995 UNCC/Spring 1996 Interlink 
Treatment Control Treatment Control Treatment Control 
M  F M F  M F M F  M  F M F  

3  9 3 9  7 4 7 4  4  1 3 2  

During the Fall semester of 1995 and the Spring 

semester of 1996 the subjects at the UNCC came from 4 

intermediate level reading classes which were based on the 

reading proficiency of the students. The reading materials 

for these classes were chosen by increasing level of 

difficulty and range of vocabulary. At the Interlink 

Language Center the students came from the same reading 

class. In order to control for teacher and instruction 

effects, students in each reading class were divided into 

treatment and control groups. In the study there were ten 

Reading 3 students (from the Interlink Language Center), ten 

Reading 4A students, twelve Reading 5A students, fourteen 

Reading 6A students, and ten Reading 7A students. 

As mentioned previously, the research at the UNC at 

Charlotte was carried out in two separate semesters. During 

each semester the students in each class were randomly 

assigned to treatment and control groups. At the end of the 
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data collection process, the treatment and control groups 

from each class were collapsed to form one big treatment 

group and one big control group. For instance, Fall semester 

Reading 4A students were randomly assigned to treatment and 

control groups. Spring semester Reading 4A students were 

also assigned to treatment and control groups. Then these 

two treatment and two control groups were collapsed to form 

one treatment and one control group for Reading 4A. The same 

procedure was carried out in the other 3 classrooms. Then 

all treatment and control groups including the ones from the 

Interlink Language Center were collapsed to make one big 

treatment and one big control group. 

The subjects in the study came from different language 

backgrounds. Forty three subjects were Asian. Ten subjects 

were from Latin American countries. Also there were one 

European, one Russian, and one Middle Eastern student. Table 

3 illustrates the language background of the subjects. 

TABLE 3 
Language Background of the Subjects 

Korea 
18 

Japan 
13 

Taiwan 
9 

PR China Hong Kong Venezuela 
2 1 4 

Panama 
2 

Columbia 
3 

Guatemala 
1 

Italy 
1 

Russia 
1 

Qatar 
1 
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At the UNC at Charlotte sixteen students were from 

Korea, eleven students were from Japan, seven students were 

from Taiwan, two students were from People's Republic of 

China, one student was from Hong Kong, four students were 

from Venezuela, two students were from Panama, two students 

were from Columbia, and one student was from Qatar. Table 4 

illustrates the language background of the subjects at the 

University of North Carolina at Charlotte. 

TABLE 4 
Language Background of che Subjects at UNCC 

Korea Japan Taiwan PR China Hong Kong 
16 11 7 2 1 

Venezuela Panama Columbia Qatar 
4 2 2 1 

At the Interlink Language Center two students were from 

Korea, two students were from Japan, two students were from 

Taiwan, one student was from Columbia, one student was from 

Guatemala, one student was from Italy, and one student was 

from Russia. Table 5 illustrates the language background of 

the subjects at the Interlink Language Center in Greensboro. 
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TABLE 5 
Language Background of Che Subjects at Interlink 

Korea 
2 

Japan 
2 

Taiwan 
2 

Columbia 
1 

GuaCemala 
1 

Italy 
1 

Russia 
1 

Subjects' Classroom Instruction 

As mentioned previously, the reading materials for the 

five different reading classes were chosen by increasing 

level of difficulty and range of vocabulary. In Reading 3 

and 4A classes students read selections from simplified ESL 

readers, elementary student newspapers, and simplified 

weekly news magazines. Authentic reading materials were also 

brought to the class. Such readings focused on practical and 

survival situations. 

Students in Reading 3 and 4A classes studied reading 

skills such as finding the main idea of a passage or 

paragraph, skimming for main ideas, and scanning for key 

information. Higher level reading skills such as answering 

inference questions were also introduced but only in a 

rudimentary way as to prepare students for work in later 

courses. They also practiced simple note-taking, outlining. 
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and identifying and understanding transitional words and 

referents. 

Students in these classes also studied vocabulary-

skills such as syllabification, suffixes, prefixes, stems, 

synonyms, antonyms, and homonyms. They were also encouraged 

to guess the meaning of unknown words from context. 

Moreover, they were taught dictionary skills, and were 

encouraged to use an English-English dictionary. 

Students in Reading 5A, 5A, and 7A classes were given 

exposure to authentic non-ESL materials with highly 

structured activities to strengthen various reading skills 

such as locating main ideas and supporting detail, 

skimming, scanning, inferring information from context, 

making predictions, and understanding rhetorical clues such 

as transitions and referents. However, in the Reading 5A 

class such non-ESL materials were carefully selected. 

Students in these classes also practiced academic skills 

such as textbook marking, outlining, and note-taking. 

Vocabulary study in Reading 5A, 6A, and 7A classes, 

evidently, focused on more complex language. They also 

studied prefixes, suffixes, and stems. Students were 

encouraged to use contextual clues to determine the meaning 
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of unknown words they encountered while reading. Dictionary 

skills were also emphasized. 

Learning and Testing Materials 

Description of Vocabulary Software 

Supplementary computer software titled, New Lexis, was 

used to teach students highly frequent words in English. The 

New Lexis was prepared by Mr. John McVicker who is a 

Lecturer in the Ohio Program of Intensive English (OPIE) at 

Ohio University. It includes up to sixty four 100-highly 

frequent word volumes (each consisting of five lessons of 

twenty words), ranging from near-beginner through very 

advanced levels, i.e., starting about the 1,000 most 

frequent word level up to about 6,000 words. 

The treatment students learned the vocabulary at levels 

2, 3 and 4 on the software. Level 1 words on the software 

were de-emphasized because they were the easiest words. 

Thus, in the study vocabulary levels 1, 2 and 3 correspond 

to levels 2, 3 and 4 on the original software. Most words in 

the first couple of thousand words on the software were 

taken from West's A General Service List of English Words 

(1953). However, most words at the higher levels (5 and 6) 
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were taken from Nation's University Word List (Nation, 

1984) . Thus, these two standard word frequency lists were 

not closely followed exactly. 

In addition to the words sampled from the frequency 

word lists, Mr. McVicker also included a number of words 

that he felt were important for second language learners to 

know. These other words came from the author's personal word 

list which was based on sample words from the Gutenberg 

Dictionary, and the readers used in class. Moreover, some 

other words that were suggested by the ESL teachers in OPIE 

were also included. 

In preparing the software an attempt was made to avoid 

grouping synonyms and near synonyms in the same vocabulary 

volume, i.e., 100 word list. Second, field specific words or 

technical words were excluded. Third, each volume contained 

words belonging to different parts of speech which were 

nouns, verbs, adjectives, and adverbs. Fourth, related words 

i.e., a verb and the adjective form of that verb, were put 

into word groups 2 volumes apart. 

Since New Lexis did not closely follow the standard 

frequency word lists, an attempt was made to find out the 

percentage of overlap between the words in the software and 
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the words in A General Service List of English Mords. 

Therefore, all words at vocabulary levels 1, 2 and 3 

{altogether 3,000 words, 1,000 words at each vocabulary 

level) that the treatment students studied were compared 

with the words in A General Service List of English Words. 

The General Service List (GSL) is a basic list of about 

2,000 v;ords, and is based on A Semantic Fre(juency Count of 

English Words by Lorge and Thorndike (1938) . The semantic 

count is "a count of the frequency of the occurrence of the 

various meanings and uses of words as found in a study of 

five million running words" (West, 1953, p. vii). In 

other words, it gives for each word the number of 

occurrences per 5 million words. This number is used to 

extrapolate the approximate frequency within the following 

ranges: 

Key 
Number 

Word Range GSL Frequency 
Per 5 Million Words 

4 - 400 — > first 400 1000 + 
5 400 - 500 — > first 500 800-999 
6 500 - 600 — > first 600 700-799 
8 600 - 800 - - >  first 800 500-699 
9 800 - 900 — > first 900 400-499 
11 900 -1300 — > first 1300 200-399 
14 1300 -1500 — > first 1500 100-199 
20 1500 -2000 — > first 2000 1- 99 
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For instance, the number 6 after the word 'accept' 

('accept' was found at vocabulary level 1 in New Lexis) 

means that it occurs between 700-799 times per 5 million 

words; it is somewhere between the first 500 to 500 most 

common words in English. 

The results indicate that 1,022 words out of 2,00 0 

words of the GSL were included in New Lexis at vocabulary 

levels 1, 2 and 3. At level 1, 551 words out 1,000 words 

were included from the General Service List. At level 2, 288 

words out of 1,000 words were taken from the General Service 

List. At level 3, 183 words out of 1,000 words were again 

included from the General Service List. 

In sum, there was approximately 50% overlap between the 

General Service List and the words at vocabulary levels 1, 

2 and 3 in New Lexis. Frequency studies often overlap like 

this in the most frequent words depending upon such factors 

as the original sources used, and the focus of the 

researcher. However, the key point in this study is not that 

there are some particular 1000 words that will always work 

for a learner. Rather all of these highly frequent words are 

powerful and helpful, and the more second language learners 

know these words, the better off they are. 
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New Lexis has STUDY, PRACTICE, and REVIEW modes. In 

the study mode the words are presented in a list and the 

student checks the meaning and sees an example sentence 

which uses the word. The study mode has two key features: 

the Review list and Reminders. The Review list enables the 

student to add words to an individualized list of words for 

further study. Reminders enable the student to enter 

reminders to help remember words by such means as synonym, 

antonym, translation, and paraphrase. 

The practice mode has five activities which are as 

follows: Choose Definition, Choose Word, Choose Missing 

Word, Spell Missing Word, and Spell Defined Word. For 

'Choose Definition' the student selects the definition that 

matches the word shown. If the student is right, the next 

word appears on the screen. In case the student is wrong, 

the screen flashes, infoinning the student that he or she 

chose the wrong definition. 

For 'Choose Word' the student selects the word that 

matches the definition shown. Again if the student is 

right, the next definition appears on the screen. In case 

the student chooses the wrong word, the screen flashes, 

informing the student that he or she selected the wrong 



85 

word. 

For 'Choose Missing Word' the student selects the word 

that completes the sentence. Again if the student completes 

the sentence by selecting the right word, the next 

incomplete sentence appears on the screen. In case the 

student completes the sentence by choosing the wrong word, 

the screen flashes, informing the student that he or she 

selected the wrong word to complete the sentence. 

For 'Spell Missing Word' the student types letters or 

clicks letter tiles to make the word which is missing from 

the example sentence. For 'Spell Defined Word' the student 

types letters or clicks letter tiles to make the word that 

matches the definition. 

In the Review mode all study and practice activities 

can be used either with a given 20-word vocabulary lesson 

or, in the review mode, with a list of words self-selected 

by the student for further study. 

The practice mode appears to be the most interactive 

and meaningful among the three modes. Based on my 

observations as well as my conversations with the students, 

it appeared that students responded favorably to the 

practice mode exercises, particularly 'Choose Word' and 
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'Choose Missing Word.' However, it must also be noted that 

the review mode includes the practice activities as well. 

Equipment Requirements 

New Lexis can only be used on Macintosh Plus or 

better. System 6+. It requires 4Mg of RAM, and a hard 

drive. 

Testing Materials 

The vocabulary test was adapted from EFL vocabulary 

tests prepared by Dr. Paul Meara of the University of 

Swansea for screening, placement, and monitoring student 

progress. These EFL tests are graded into six frequency 

levels. There are twenty tests at each level. Each level 

corresponds to a basic vocabulary of about 1000 words. The 

Meara vocabulary tests consist of list of words which the 

students are asked to read through. For each word, if they 

know what it means, they write Y (for YES) in the box. If 

they do not know what it means, or if they are not sure they 

write N (for NO) in the box. Each test contains 40 real 

English words and 20 non-existent, imaginary words. These 

imaginary words enable the test giver to assess how much 
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guessing a testee is making. Thus, those testees who say yes 

to a lot of imaginary words are likely to be less reliable 

in their real English word judgements than those who say yes 

to fewer imaginary words. The real words that the testee 

claims to know are called Hits whereas the imaginary words 

that the testee claims to know are called False Alarms. The 

score for each test is calculated by subtracting the False 

Alarms from Hits. 

These EFL vocabulary tests are standardized tests which 

provide an estimate of vocabulary size in a foreign 

language. These tests enable L2 teachers "to assess 

different parts of a learner's vocabulary - for instance a 

range of different frequency bands, or a range of different 

specialist areas of lexis." Thus, it is possible to prepare 

a profile of a student's vocabulary knowledge. Moreover, 

these tests measure vocabulary growth over short periods of 

time (Meara, 1996, p. 42). In addition, the test scores are 

found to correlate well with tests related to other language 

skills such as integrative tests like cloze, listening 

comprehension and reading comprehension, where vocabulajry 

knowledge would be expected to make a significant 

contribution (Meara, 1996, p. 42). 
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In this study, adaptations of the Meara vocabulary 

tests were used to find out approximately up to what level 

a student had strong vocabulary knowledge and when that 

knowledge started to weaken and instruction was useful. 

Thus, individual students were diagnosed as to their 

appropriate level of knowledge, and then they studied the 

words at that level as well as the words at the next 

frequency level. 

In the study 12 students studied vocabulary levels 1 

and 2, and 16 students studied vocabulary levels 2 and 3. 

Those students in the treatment group who studied vocabulary 

levels 1 and 2 are grouped as Treatment A students whereas 

those treatment students who studied vocabula2:y levels 2 and 

3 are grouped as Treatment B students. Thus, Treatment A 

students studied the vocabulary levels 1 and 2, and 

Treatment B students studied the vocabulary levels 2 and 3. 

Control students were also divided into two groups 

based on their vocabulary pretest scores. Those twelve 

control students who received the lowest scores i.e., scores 

ranging from 14.50 to 60.50, on the level 1 vocabulary test 

are grouped as Control A students. On the other hand, those 

sixteen students who received the highest scores i.e.. 
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scores in the range of 61.50 and 90.00, on the level 1 

vocabulary test are grouped as Control B students. 

In the study the adaptations of Meara EFL vocabulary 

tests were used because there was only a small overlap 

between the vocabulary sampled in Meara tests and that used 

in the computer software. A spreadsheet was used to match 

the words on the Meara tests and the ones on the computer 

software. Meara Level 2 words were compared with the words 

in vocabulary volume 21 through 30. As mentioned previously, 

each volume contained 1000 words. With the Meara tests there 

were 800 real words at each level. In this particular volume 

there were 168 instances of repetitions. Thus, in Meara's 

tests there were altogether 604 words. Out of this 604 words 

only 86 words (14.2%) overlapped with the words in Volumes 

21 through 30. 

Therefore, the words actually used on the vocabulary 

tests at each frequency level were randomly sampled from the 

vocabulary software. As mentioned previously, there were 

altogether 64 vocabulary volumes in the software. The real 

words on the vocabulairy tests were selected from these 

vocabulary volumes. The imaginary words, however, were 

sampled from the original Meara EFL vocabulary tests. The 



subjects were given two tests at frequency levels 1 and 2. 

They were given three tests at frequency levels 3, 4 and 5 

because the words on the original Meara tests at these 

levels were based on a less reliable frequency count. Thus, 

Meara suggested using at least three tests would ensure 

getting reliable results. 

The vocabulary volumes 1 through 10 in the software 

were not actually treated in the study. The words on the 

vocabulary tests at Level 1 were sampled from vocabulary 

volumes 11 through 20. Level 2 vocabulary tests were 

prepared from vocabulary volumes 21 through 30. Level 3 

tests were based on volumes 31 through 40. The words for the 

level 4 tests were chosen from volumes 41 through 50. 

Finally, the words for the tests at Level 5 were sampled 

from volumes 51 through 60. The vocabulary volumes 61 

through 64 were also ignored in the study. 

Again one test from each level of the adaptations of 

the vocabulary tests provided the input for the computerized 

reaction time test. Reaction times were measured from the 

time the word appeared on the screen until the time the 

student hit the yes/no key. The students were encouraged to 

respond as quickly as possible. Again there were both real 
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English words and imaginary words on the computerized 

reaction time tests from each frequency level. The subjects 

were asked to read a set of instructions. They were also 

asked to complete 5 practice trials before they started the 

experiment. 

Form G2 of the "Degrees of Reading Pov;er" (DRP) test 

published by Touchstone Applied Science Associates (TASA) 

was used as a pre-and posttest for reading comprehension. 

This was a standardized cloze test that measures students' 

ability to construct meaning from prose materials as it is 

read. It is a test to measure "essential comprehension." It 

measures holistically how well students underscand the 

surface meaning of the text they read. Therefore, it 

measures the process of reading instead of measuring the 

products of reading such as main idea and writer purpose. 

The test assesses how well a student reads in real-life 

situations both in and out of school. It is designed in such 

a way that it can be administered in a typical class period. 

It is normed on native speakers but has been used with lower 

level native speakers and non-native speakers with success. 

The DRP scale was first normed in 1981-82 and 

subsequently renormed in 1987-88 and 1993-94. Norms were 
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produced 

"by drawing a random, stratified sample of New 
York State schools, where DRP tests were in 
widespread use at the elementary, junior, 
and high school levels. Using data from the 
1990 Census, the new test data collected 
from the participating schools were 
then standardized through weighting to reflect 
national school population characteristics." 

(TASA, 1995, p. 3) 

New York state was chosen as a source for norming 

samples because 

"results from the most recent [National 
Assessment of Educational Progress] NAEP 
Reading Report Card (1992) support the use 
of New York State as a source for norming 
samples. New York State was the only state 
where the average reading proficiency 
was identical to that for the nation using 
the NAEP scale (TASA, 1S95, p. 3). 

The DRP tests have also been used by the Ohio Program 

of Intensive English (OPIE), and the Academic Advancement 

Center at Ohio University. 

Form G2 of the "Degrees of Reading Power" test 

consisted of ten nonfiction passages on a variety of topics. 

These topics were agriculture, art, drama, physiology, 

botany, insects, business, anthropology, diplomacy, and 

military. The passages were ordered in increasing 

difficulty. All of the content information that is needed to 
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answer each question correctly was contained within the 

passage. Thus, no prior familiarity with the subject matter 

was needed to respond to the embedded items correctly. 

Procedures 

The subjects in both the treatment and control groups 

were given pre-and posttests in vocabulary, reading 

comprehension, and reaction time. The same tests were used 

as pre-and posttests. The pre-and posttests for vocabulary 

and reading comprehension were administered as group tests. 

Administering these tests took 2 hours of classroom time. 

The pre-and posttests for reaction time was a computerized 

test which students completed on their own in the computer 

lab. Each test took about one half hour. 

Two tests at frequency levels 1 and 2 and three tests 

at frequency levels 3, 4 and 5 were administered for 

assessment purposes. The same tests were also used as pre-

and posttests for vocabulary knowledge. In other words, they 

were used to monitor student progress. The subjects studied 

those frequency levels where they demonstrated less 

knowledge. Moreover, they studied the words at the next 

frequency level. Thus, each subject studied 2,000 words. As 
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mentioned previously, the treatment group students were 

divided into two groups, Treatment A and Treatment B. 

Treatment A students studied the vocabulary levels 1 and 2 

i.e., the vocabulary volumes 11 through 30. On the other 

hand. Treatment B students studied the vocabulary levels 2 

and 3 i.e., vocabulary volumes 21 through 40. 

Those subjects who received a grade of 7 0 and higher at 

each level were considered to be competent at that level. 

Thus, they were asked to study the vocabulary level where 

they received a grade below 70 as well as the next frequency 

level. 

The subjects in the treatment group studied the 

frequency levels where they showed less knowledge in the 

computer lab for 3 hours per week (altogether 24 hours in an 

8-week period). In the software the words were presented 

with their definitions and in context, i.e., in example 

sentences. The subjects had multiple exposures to these 

words, and they did exercises with these words on the 

computer. Among the practice exercises, 'Choose Definition', 

'Choose Word', and 'Choose Missing Word' were emphasized. 

The spelling exercises were de-emphasized since the research 

involved automatic recognition of high frequency words 
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rather than active production of these words. 

In order to help ensure that the students would 

actually study these words they were required to do self-

reporting. In other words, they were asked to write a 

statement indicating which lessons and vocabulary volumes 

they studied each time they were in the computer lab. They 

were also required to sign in and sign out in the computer 

lab. 

The students in the control group were required to read 

two 2-page articles per week, and answer 4 comprehension 

questions based on the articles. The questions required 

short answers. The students were advised to consult a 

dictionary when they encountered unknown words. When the 

control students turned in their answers to the 

comprehension questions, they underlined many words in the 

articles and wrote their meaning underneath. They were also 

asked to prepare a single page summary of each article. In 

sum, the control students performed reading and reading 

comprehension activities similar to those in class. 

At the beginning of the study the control students 

were asked to fill out an interest survey to determine 

their interest areas. Thus, the themes of the articles were 
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selected based on students' answers to the survey. 

Based on student responses, the articles were selected 

from the following areas: fitness, entertainment, the 

autobiography of famous movie stars, film industry, 

environment, sports, health, and computer technology. Other 

than reading these articles the subjects in the control 

group received the same type of regular instruction in 

English that they were already receiving together with the 

treatment group. 

At the end of the study the treatment group students 

were asked to fill out a questionnaire about the vocabulary 

program (see Appendix B) . Table 5 demonstrates students' 

answers to the questions. 

TABLE 6 
Student Survey 

The Percentage of 
Those Who Answered 
Agree or Strongly 

Agree 

The program helped me learn vocabulary 
The program helped me with my reading 
The program helped me recognize words fast 
The program helped me recognize words easily 
The program was enjoyable to use 
I wish there were more computer programs for 

90% 
90% 
95% 
90% 
100% 

vocabulary and reading 100% 
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The students were also asked what they liked the most 

about the vocabulary program on the same questionnaire. 

Ninety five percent indicated that they could learn many 

words in an efficient way. As a matter of fact, one student 

indicated that she found the computer project very useful 

and beneficial in that when she used to read articles in 

Reader's Digest in the past, she said, she had to consult a 

dictionary very frequently for the unknown words she 

encountered in spite of the fact that the articles in 

Reader's Digest are controlled for readability by using 

simplified language. However, after studying the frequent 

words of English on the computer, she added, she did not 

need to consult a dictionary at all. When asked what they 

liked the least about the vocabulary program, the students 

made no negative comments. 

During the Fall of 1995, when the study was first 

conducted at the University of North Carolina at Charlotte 

as well as at the Interlink Language Center in Greensboro, 

many students (eight treatment and six control students) 

dropped out of the study. That is why the research was 

carried out again in the Spring of 1996. However, I decided 

that it would be helpful to give extra credit to the 



98 

subjects for participating in the study in order to prevent 

them from dropping out, and therefore, I persuaded the 

teachers into agreeing to this. Thus, in the Spring of 1996, 

when the study was carried out for the second time at the 

University of North Carolina at Charlotte, the subjects both 

in the treatment and control groups were given extra credit 

for their participation in the study. As a result, very few 

students (one treatment and one control student) dropped out 

of the study in the Spring of 1996. 

The chapter that follows presents the results of the 

study and their interpretation. 



99 

CHAPTER 4 

RESULTS AND DISCUSSION 

The research attempted to answer the following 

questions: (1) will students in an intensive English program 

who use Computer Assisted Instruction to learn highly-

frequent vocabulary learn a significantly larger number of 

words than those in a control group in the same program; (2) 

will they decrease their reaction time for frequent word 

recognition as compared to the control group; and (3) will 

they exhibit significantly better reading comprehension than 

a control group. 

Comparability of Subjects 

The Michigan test scores were used to control for the 

comparability of the treatment and control groups, and to be 

able to show that they were not significantly different from 

each other. For all the statistical analyses throughout the 

study .01 was chosen to be the level of significance. This 

is a somewhat conservative measure but it should supply 

evidence for a truly robust effect. 
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Michigan Scores and Treatment vs. Control Groups 

The means and standard deviations for the Michigan test 

for the treatment and control groups are presented in Table 

7. 

TABLE 7 
Means and Standard Deviations for the Michigan Test 

for Treatment and Control Groups 

Control Treatment 
M SD M SD 

Michigan 57.61 9.13 60.95 9.08 

A t-test on the Michigan scores was conducted to show 

that the treatment and control groups were not significantly 

different from each other. The results indicate that the two 

groups were similar to each other in terms of their initial 

language proficiency [t(54)=1.38, p<.1733]. As Table 7 

indicates, the mean of the Michigan test for the treatment 

group is 60.96 whereas the mean of the Michigan test for the 

control group is 57.61. 

Vocabulary Pretest and UNCC vs. Interlink Students 

The vocabulary pretest scores were also used to control 

for the comparability of the UNC at Charlotte and Interlink 

Language Center students, and to be able to show that they 
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were not significantly different as well. 

The means and standard deviations for the vocabulary 

pretest for all the UNCC and Interlink students are 

presented in Table 8. 

TABLE 8 
Means and Standard Deviations for the Vocabulary-

Pretest for UNCC and Interlink Students 

UNCC Interlink 
M SD M SD 

Vocabulary pretest 23.15 11.91 19.99 10.17 

A t-test on the vocabulary prestests was conducted to 

show that the students from the UNCC were not significantly 

different from the Interlink students. The results indicate 

that the two groups were similar to each other in terms of 

their vocabulary pretest scores [t{54)=.77, p<.4396]. As 

Table 8 indicates, the mean of the vocabulary pretest for 

the UNCC students is 23.15 whereas the mean of the 

vocabulary pretest for the Interlink students is 19.99. 

Vocabulary Pretest and UNCC Treatment Students vs. 
Interlink Treatment Students 

The vocabulary pretest scores were also used to control 

for the comparability of the UNCC treatment students and 

Interlink treatment students, and to be able to show that 



102 

they were not significantly different as well. 

The means and standard deviations for the vocabulary 

pretest for the UNCC treatment students and Interlink 

treatment students are presented in Table 9. 

TABLE 9 
Means and Standard Deviations for the Vocabulary 

Pretest for UNCC Treatment and Interlink 
Treatment Students 

UNCC Treatment Interlink Treatment 
M SD M SD 

Vocabulary pretest 25.59 12.59 23.70 13.09 

A t-test on the vocabulary pretests was conducted to 

show that the treatment students at the UNCC were not 

significantly different from the treatment students at 

Interlink. The results indicate that the two groups were 

similar to each other in terms of their vocabulary pretest 

scores [t{26)=.30, p<.7653]. As Table 9 indicates, the mean 

of the vocabulary pretest for the UNCC treatment students is 

25.59 whereas the mean of the vocabulary pretest for the 

Interlink treatment students is 23.70. 

Vocabulary Pretest and UNCC Control Students vs. Interlink 
Control Students 

The vocabulary pretest scores were also used to control 
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for the comparability of the UNCC control students and 

Interlink control students, and to be able to show that they 

were not significantly different as well. 

The means and standard deviations for the vocabulary 

pretest for the UNCC control students and Interlink control 

students are presented in Table 10. 

TABLE 10 
Means and Standard Deviations for the Vocabulary 

Pretest for UNCC Control and Interlink 
Control Students 

UNCC Control Interlink Control 
M SD M SD 

Vocabulary pretest 20.72 10.92 16.29 5.20 

A t-test on the vocabulary pretests was conducted to 

show that the control students at the UNCC were not 

significantly different from the control students at 

Interlink. The results indicate that the two groups were 

similar to each other in terms of their vocabulary pretest 

scores [t(25)=.88, p<.3882]. As Table 10 indicates, the mean 

of the vocabulary pretest for the UNCC control students is 

20.72 whereas the mean of the vocabulary pretest for the 

Interlink control students is 16.29. 
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Mean Difference of Pre and Post Vocabulary Tests and Fall 
Students vs. Spring Students 

As mentioned previously, in the Fall semester the 

students participated in the study voluntarily whereas the 

students in the Spring semester were given extra credit for 

their participation in the study. Both Fall semester and 

Spring semester students appeared to be equally motivated 

and interested in participating in the study. However, in 

order to rule out the possibility that factors such as 

motivation and interest might have affected the data, the 

mean difference of pre and post vocabulary tests was used to 

control for the comparability of the Fall semester and 

Spring semester students, and to be able to show that they 

were homogeneous and that they were not significantly 

different from each other in terms of their achievement. 

The means and standard deviations for the mean 

difference of pre and post vocabulary tests for all the Fall 

semester students and Spring semester students are presented 

in Table 11. 
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TABLE 11 
Means and Standard Deviations for the Mean Difference 

of Pre and Post Vocabulary Tests for Fall and 
Spring Semester Students 

Fall Semester Spring Semester 
M SD M SD 

Mean difference of pre 19.13 15.04 16.34 18.07 
and post vocabulary 

A t-test on the mean difference of pre and post 

vocabulary scores was conducted to show that the Fall 

semester students were not significantly different from the 

Spring semester students in terms of their achievement. The 

results indicate that the two groups were similar to each 

other in terms of their achievement [t(54)=.53, p<.5346]. As 

Table 11 indicates, the mean difference of the pre and post 

vocabulairy scores for the Fall semester students is 19.13 

whereas the mean difference of the pre and post vocabulary 

scores for the Spring semester students is 16.34. 

Mean Difference of Pre and Post Vocabulary Tests and Fall 
Treatment Students vs. Spring Treatment Students 

The mean difference of pre and post vocabulary tests 

was used to control for the comparability of the Fall 

semester treatment students and Spring semester treatment 

students, and to be able to show that they were homogeneous 



106 

and that they were not significantly different from each 

other in terms of their achievement. 

The means and standard deviations for the mean 

difference of pre and post vocabulary tests for the Fall 

semester treatment students and Spring semester treatment 

students are presented in Table 12. 

TABLE 12 
Means and Standard Deviations for the Mean Difference 
of Pre and Post Vocabulary Tests for Fall Treatment 

and Spring Treatment Students 

Fall Treatment Spring Treatment 
M SD M SD 

Mean difference of pre 32.82 6.85 31.66 10.73 
and post vocabulary 

A t-test on the mean difference of pre and post 

vocabulary scores was conducted to show that the Fall 

semester treatment students were not significantly different 

from the Spring semester treatment students in terms of 

their achievement. The results indicate that the two groups 

were similar to each other in terms of their achievement 

[t{26)=.35, p<.7298]. As Table 12 indicates, the mean 

difference of the pre and post vocabulary scores for the 

Fall semester treatment students is 32.82 whereas the mean 

difference of the pre and post vocabulary scores for the 
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Spring semester treatment students is 31.66. 

Mean Difference of Pre and Post Vocabulary Tests and Fall 
Control Students vs. Spring Control Students 

The mean difference of pre and post vocabulary tests 

was used to control for the comparability of the Fall 

semester control students and Spring semester control 

students, and to be able to show that they were homogeneous, 

and that they were not significantly different from each 

other in terms of their achievement. 

The means and standard deviations for the mean 

difference of pre and post vocabulary tests for the Fall 

semester control students and Spring semester control 

students are presented in Table 13. 

TABLE 13 
Means and Standard Deviations for the Mean Difference 
of Pre and Post Vocabulary Tests for Fall Control 

and Spring Control Students 

Fall Control Spring Control 
M SD M SD 

Mean difference of pre 5.44 4.64 1.02 7.38 
and post vocabulary 

A t-test on the mean difference of pre and post 

vocabulary scores was conducted to show that the Fall 

semester control students were not significantly different 
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from the Spring semester control students in terms of their 

achievement. The results indicate that the two groups were 

similar to each other in terms of their achievement 

[t(26)=1.95, p<.0618]. As Table 13 indicates, the mean 

difference of the pre and post vocabulary scores for the 

Fall semester control students is 5.44 whereas the mean 

difference of the pre and post vocabulary scores for the 

Spring semester control students is 1.02. 

Mean Difference of Pre and Post Reading Comprehension Tests 
and Fall Students vs. Spring Students 

The mean difference of pre and post reading 

comprehension tests was also used to control for the 

comparability of the Fall semester and Spring semester 

students, and to be able to show that they were homogeneous, 

and that they were not significantly different from each 

other in terms of their achievement. 

The means and standard deviations for the mean 

difference of pre and post reading comprehension tests for 

all the Fall semester students and Spring semester students 

are presented in Table 14. 
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TABLE 14 
Means and Standard Deviations for the Mean Difference 

of Pre and Post Reading Comprehension Tests for 
Fall and Spring Semester Students 

Fall Semester Spring Semester 
M SD M SD 

Mean difference of pre 23.12 13.95 24.14 10.98 
and post reading 

A t-test on the mean difference of pre and post reading 

comprehension scores was conducted to show that the Fall 

semester students were not significantly different from the 

Spring semester students in terms of their achievement. The 

results indicate that the two groups were similar to each 

other in terms of their achievement [t(54)=-.29, p<.7736]. 

As Table 14 indicates, the mean difference of the pre and 

post reading comprehension scores for the Fall semester 

students is 23.12 whereas the mean difference of the pre and 

post reading comprehension scores for the Spring semester 

students is 24.14. 

Mean Difference of Pre and Post Reading Comprehension Tests 
and Fall Treatment Students vs. Spring Treatment Students 

The mean difference of pre and post reading 

comprehension tests was used to control for the 

comparability of the Fall semester treatment students and 
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Spring semester treatment students, and to be able to show 

that they were homogeneous, and that they were not 

significantly different from each other in terms of their 

achievement. 

The means and standard deviations for the mean 

difference of pre and post reading comprehension tests for 

the Fall semester treatment students and Spring semester 

treatment students are presented in Table 15. 

TABLE 15 
Means and Standard Deviations for the Mean Difference 

of Pre and Post Reading Comprehension Tests for 
Fall Treatment and Spring Treatment Students 

Fall Treatment Spring Treatment 
M SD M SD 

Mean difference of pre 35.29 6.10 32.64 6.99 
and post reading 

A t-test on the mean difference of pre and post reading 

comprehension scores was conducted to show that the Fall 

semester treatment students were not significantly different 

from the Spring semester treatment students in terms of 

their achievement. The results indicate that the two groups 

were similar to each other in terms of their achievement 

[t(26)=1.06, p<.2973]. As Table 15 indicates, the mean 

difference of the pre and post reading comprehension scores 
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for the Fall semester treatment students is 35.29 whereas 

the mean difference of the pre and post reading 

comprehension scores for the Spring semester treatment 

students is 32.64. 

Mean Difference of Pre and Post Reading Comprehension Tests 
and Fall Control Students vs. Spring Control Students 

The mean difference of pre and post reading 

comprehension tests was used to control for the 

comparability of the Fall semester control students and 

Spring semester control students, and to be able to show 

that they were homogeneous, and that they were not 

significantly different from each other in teinns of their 

achievement. 

The means and standard deviations for the mean 

difference of pre and post reading comprehension tests for 

the Fall semester control students and Spring semester 

control students are presented in Table 16. 

TABLE 16 
Means and Standard Deviations for the Mean Difference 
of Pre and Post Reading Comprehension Tests for Fall 

Control and Spring Control Students 

Fall Control Spring Control 
M SD M SD 

Mean difference of pre 10.94 7.01 15.64 6.74 
and post reading 
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A t-test on the mean difference of pre and post reading 

comprehension scores was conducted to show that the Fall 

semester control students were not significantly different 

from the Spring semester control students in terms of their 

achievement. The results indicate that the two groups were 

similar to each other in terms of their achievement [t(26)= 

-1.76, p<.0909]. As Table 16 indicates, the mean difference 

of the pre and post reading comprehension scores for the 

Fall semester control students is 10.94 whereas the mean 

difference of the pre and post reading comprehension scores 

for the Spring semester control students is 15.64. 

The section that follows presents the ANOVA results for 

the vocabulary, reading comprehension and reaction times. 

Mixed Design ANOVA (Analysis of Variance) 

Mixed Design ANOVA for Vocabulary 

The results indicate that teaching students the highly 

frequent words of English on the computer results in a 

significant increase in vocabulairy knowledge. In the study 

both the control and treatment groups showed increases in 

vocabulary knowledge (see the main effects of Time in Tables 

18, 20 and 22). However, the students in the treatment group 
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showed significantly greater gains than the ones in the 

control group. 

The means and standard deviations for the vocabulary 

for the treatment and control students are presented in 

Table 17. The data were analyzed using repeated measures 

ANOVAs using Group (Treatment vs. Control) and Time (Pretest 

vs. Posttest) using Group as the independent variable with 

repeated measures on Time (see Table 18). The main effects 

of Time were found significant [F(54,1)=335.68, p<.0Q01)]. 

The Group by Time interaction was also found significant 

[F(54,1)=211.99 , p<.0001)]. The main effects of Group were 

found significant [F=(54,1)=54 . 55, p<.0001)] as well. 

TABLE 17 
Means and Standard Deviations for Vocabulary for 

Treatment and Control Groups 

Control Treatment 
M SD M SD 

Vocabulary 
Pretest 
Posttest 

19.93 10.20 
23.63 9.95 

25.25 
57.61 

12 .45 
9 .62 

TABLE 18 
Summary of ANOVA for Vocabulary for 

Treatment and Control Groups 

Source 
Time 
GroupxTime 
Group 

DF 
1 
1 

1 

SS 
9105.58 
5750.51 
10809.94 

F 
335.68 
211.99 
54.55 

Pr>F 
.0001 

. 0001 

.0001 
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As demonstrated in Table 18, the Group by Time 

interaction was found significant [F(54,1)=211.99, 

p<.0001)]. This significant interaction indicates a 

differential gain in vocabulary knowledge in five vocabulary 

levels for the treatment and control groups. This 

significant interaction effect was further investigated by 

using two t-tests with a Bonferroni correction with alpha 

levels adjusted to .005 (.01/2=.005) . The results illustrate 

that there was no statistically significant difference in 

vocabulary knowledge in five vocabulary levels between the 

control and treatment groups at the pretest level 

[t(54)=1.75, p<.0862] whereas there was a significant 

difference in vocabulary knowledge between the two groups at 

the posttest level [t(54)=12.99, p<.0001]. In other words, 

both the treatment group and control group were similar in 

vocabulary knowledge at the beginning of the study. However, 

the gap between the two groups became larger at the end of 

the study. As illustrated in Table 17, the means of the 

vocabulary pre-and posttests for the control group are 19.93 

and 23.63 respectively. On the other hand, the means of the 

vocabulary pre-and posttests for the treatment group are 

25.25 and 57.61 respectively. The means for vocabulaiiY fo^r 



115 

the treatment and control groups are illustrated in Figure 

1. 

FIGURE 1 
Means for Vocabulary for Treatment and Control Groups 

The means and standard deviations for the vocabulairy at 

levels 1 and 2 both for the Treatment A and Control A 

students are presented in Table 19 . As mentioned previously. 

Treatment A students studied the vocabulary levels 1 and 2 

whereas Control A students received the lowest scores i.e., 

scores in the range of 14.50 and 60.50, on the level 1 

vocabulary test. The data were analyzed using repeated 

measures ANOVAs using Subgroup (Treatment A vs. Control A) 

and Time (Pretest vs. Posttest) using Subgroup as the 
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independent variable with repeated measures on Time (see 

Table 20) . The main effects of Time were found significant 

[F(22,1)=241.71, p<.0001)]. The Subgroup by Time interaction 

was also found significant [F(22,1)=151. 83, p<.0001)]. The 

main effects of Subgroup were found significant 

[F=(22,1)=92.34, p<.0001)] as well. 

TABLE 19 
Means and Standard Deviations for Vocabulary Levels 

1 and 2 for Treatment A and Control A 

Control A 
M SD 

Vocabulary 
Pretest 25.48 11.89 
Posttest 32.27 9.41 

TABLE 2 0 
Summary of ANOVA for Vocabulary 

Levels 1 and 2 for Treatment A and Control 

Source DF 
Time 1 
SubgroupxTime 1 
Subgroup 1 

SS 
12862.56 
8079.53 
13010 .31 

Treatment A 
M SD 

32.46 11.26 
91.15 5.63 

A 

F Pr>F 
241.71 .0001 
151.83 .0001 
92.34 .0001 

As demonstrated in Table 20, the Subgroup by Time 

interaction was found significant [F (22,1)=151.83, 

p<.0001)]. This significant interaction indicates a 

differential gain in vocabulary knowledge at vocabulary 

levels 1 and 2 for the Treatment A and Control A students. 
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This significant interaction effect was further investigaced 

by using two t-tests with a Bonferroni correction. The 

results illustrate that there was no statistically 

significant difference in vocabulary knowledge at levels 1 

and 2 between the Treatment A and Control A students at the 

pretest level [t(22)=1.48, p<.1539] whereas there was a 

significant difference between the two subgroups at the 

posttest level [t(22)=18.60, p<.0001]. In other words, both 

the Treatment A and Control A students had similar 

vocabulary knowledge at vocabulary levels 1 and 2 at the 

beginning of the study. However, the gap between the two 

subgroups became larger at the end of the study. As 

illustrated in Table 19, the means of the vocabulary pre-and 

posttests for vocabulary at levels 1 and 2 for the Control 

A students are 25.48 and 32.27 respectively whereas the 

means of the vocabulary pre-and posttests for vocabulary at 

levels 1 and 2 for the Treatment A students are 32.46 and 

91.15 respectively. The means for vocabulary at levels 1 and 

2 for the Treatment A and Control A students are illustrated 

in Figure 2. 
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FIGURE 2 
Means for Vocabulary Levels 1 and 2 

for Treatment A and Control A 
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The means and standard deviations for the vocabulary 

at levels 2 and 3 both for the Treatment B and Control B 

students are presented in Table 21. As mentioned previously. 

Treatment B students studied the vocabulary levels 2 and 3 

whereas Control B students received the highest scores i.e., 

scores in the range of 61.50 and 90.00, on the level 1 

vocabulary test. The data were analyzed using repeated 

measures ANOVAs using Subgroup (Treatment B vs. Control B) 

and Time (Pretest vs. Posttest) using Subgroup as the 

independent variable with repeated measures on Time (see 

Table 22) . The main effects of Time were found significant 
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[F(30,1)=151.89, p<.0001)]. The Subgroup by Time interaction 

was also found significant [F(30,1)=100 . 60, p<.0001)]. The 

main effects of Subgroup were found significant 

[F=(30,1)=81.45, p<.0001)] as well. 

TABLE 21 
Means and Standard Deviations for Vocabulary Levels 

2 and 3 for Treatment B and Control B 

Control B Treatment B 
M SD M SD 

Vocabulary 
Pretest 19.60 12.02 32.79 21.14 
Posttest 25.51 13.95 90.37 4.99 

TABLE 22 
Summary of ANOVA for Vocabulary Levels 
2 and 3 for Treatment B and Control B 

Source DF SS F Pr>F 
Time 1 16126.62 151.89 .0001 
SubgroupxTime 1 10680.58 100.60 .0001 
Subgroup 1 24370.14 81.45 .0001 

As demonstrated in Table 22, the Subgroup by Time 

interaction was found significant [F(30,1)=100.60, 

p<.0001)]. This significant interaction indicates a 

differential growth in vocabulary for the Treatment B and 

Control B students. This significant interaction effect was 

further investigated by using two t-tests with a Bonferroni 

correction. The results illustrate that there was no 
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statistically significant difference in vocabulary knowledge 

at levels 2 and 3 between the Treatment B and Control B 

students at the pretest level [t(30)=2.17, p<.0465] whereas 

there was a significant difference between the two subgroups 

at the posttest level [t(30)=17.51, p<.0001]. In other 

words, both the Treatment B and Control B students had 

similar vocabulary knowledge at vocabulary levels 2 and 3 at 

the beginning of the study. However, the gap between the two 

subgroups became larger at the end of the study. As 

illustrated in Table 21, the means of the vocabulary pre-and 

posttests for vocabulary at levels 2 and 3 for the Control 

B students are 19.60 and 25.51 respectively whereas the 

means of the vocabulary pre-and posttests for vocabulary at 

levels 2 and 3 for the Treatment B students are 32.79 and 

90.37 respectively. The means for vocabulary at levels 2 and 

3 for the Treatment B and Control B students are illustrated 

in Figure 3. 
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FIGURE 3 
Means for Vocabulary Levels 2 and 3 

for Treatment B and Control B 
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• • 
The means and standard deviations for the vocabulary 

treatment area (vocabulary levels 1 and 2) vs. non-treatment 

area (vocabulary levels 3, 4 and 5) for the Treatment A. 

students (treatment students who studied vocabulary levels 

1 and 2 as opposed to 3, 4, and 5) are presented in Table 

23 . The data were analyzed using repeated measures ANOVAs 

with repeated measures on time and vocabulary levels 1 and 

2 vs. 3, 4 and 5 (see Table 24). The main effects of 

Vocabulary Levels 1 and 2 vs. 3, 4 and 5 were found 

significant [F(11,1)=784.24, p<.0001)]. The main effects of 

Time were also found significant [F(ll,1)=266.23, p<.0001)]. 
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The Vocabulary Levels 1 and 2 vs. 3, 4 and 5 by Time 

interaction was found significant [F(11,1)=185.92 , p<.0001)] 

as well. 

TABLE 23 
Means and Standard Deviations for Treatment Area 
(1 and 2) vs. Non-treatment Area (3, 4 and 5) 

for Treatment .A 

Levels 1 & 2 Levels 3, 4 & 5 

Vocabulary 
Pretest 
Posttest 

M 

32 .46 
91.15 

SD 

11.26 
5 .63 

M 

5.18 
19.07 

SD 

5 . 63 
6 . 92 

TABLE 24 
Summary of ANOVA for Treatment Area (1 and 2) vs. 
Non-treatment Area (3, 4 and 5) for Treatment A 

Source DF SS F Pr>F 
Levels l£c2 vs.3,4&5 1 29610.44 784.24 .0001 
Time 1 15803.93 266.23 .0001 
Levels 1&2 vs. 3,4&5xTime 1 5019.55 185.92 .0001 

As demonstrated in Table 24, the Treatment area 

(vocabulary levels 1 and 2) vs. Non-treatment area 

(vocabulary levels 3, 4 and 5) by Time interaction was found 

significant [F(11,1)=185.92, p<.0001)]. This significant 

interaction indicates a differential vocabulary growth in 

the treatment area (vocabulary levels 1 and 2) and non-

treatment area (vocabulary levels 3, 4 and 5) for the 
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Treatment A students. This significant interaction effect 

was further investigated by using two t-tests with a 

Bonferroni correction. However, the results illustrate that 

there was a statistically significant difference in 

vocabulary knowledge between the treatment area (vocabulary 

levels 1 and 2) and non-treatment area (vocabulary levels 3, 

4 and 5) both at the pretest level [t(ll)= 9.36, p<.0001] 

and posttest level Lt(ll)= 40.27, p<.0001]. This difference 

at the precest level can possibly be explained by the fact 

that at the beginning of the study the Treatment A students 

had more vocabulary knowledge in levels 1 and 2 that they 

were going to study than in those levels (3, 4 and 5) they 

were not going to study. This can also be explained by the 

fact that the Treatment A students might have known many 

words at vocabulary level 1 at the pretest level since level 

1 words were the easiest words of highest frequency. For 

instance, the mean value of level 1 vocabulary scores for 

the Treatment A students was 52.75 whereas the mean value of 

level 2 vocabulary scores was 12.17. On the other hand, the 

Treatment A students lacked vocabulary knowledge at the 

higher frequency levels (3, 4 and 5). The mean value of 

vocabulary scores for levels 3, 4 and 5 was 5.18 at the 
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pretest level. As these figures indicate, the Treatment A 

students were relatively more knowledgeable at vocabulary 

level 1 compared to the other levels. 

As mentioned previously, a significant difference was 

also found in vocabulary knowledge between the treatment 

area (vocabulary levels 1 and 2) and non-treatment area 

(vocabulary levels 3, 4 and 5) at the posttest level. This 

indicates that at the end of the study the Treatment A 

students had more vocabulary knowledge at the levels that 

they studied (levels 1 and 2) than at those levels they did 

not study (levels 3, 4 and 5). 

As shown in Table 23, the mean of the pretests for the 

vocabulary levels 3, 4 and 5 i.e., the non-treatment area, 

is 5.18 whereas the mean of the pretests for the vocabulary 

levels 1 and 2 i.e., the treatment area, is 32.46. On the 

other hand, the mean of the posttests for the vocabulary 

levels 3, 4 and 5 is 19.07 whereas the mean of the posttests 

for the vocabulary levels 1 and 2 is 91.15. The means for 

the pre and post vocabulary tests for levels 1 and 2 vs. 3, 

4 and 5 for the Treatment A students are illustrated in 

Figure 4. 
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FIGURE 4 
Means for Vocabulary Levels 1 and 2 vs. 3, 4 and 5 

for Treatment A 

As these figures indicate, the mean of the posttests 

for the vocabulary levels 1 and 2 (91.15) is much larger 

than the mean of the posttests for the vocabulary levels 3, 

4 and 5 (19.07). As demonstrated in Figure 5, the gap 

between the vocabulary levels 1 and 2 (treatment area) vs. 

the vocabulary levels 3, 4 and 5 (non-treatment area) is 

much smaller at the beginning of the study. However, the gap 

becomes larger at the end of the study. 
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FIGURE 5 
Means for Levels I and 2 vs. 3, 4 and 5 
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The means and standard deviations for the vocabulary 

treatment area (vocabulary levels 2 and 3) vs. non-treatment 

area (vocabulary levels 1, 4 and 5) for the Treatment B 

students (treatment students who studied vocabulary levels 

2 and 3 as opposed to 1, 4 and 5) are presented in Table 25. 

The data were also analyzed using repeated measures ANOVAs 

with repeated measures on time and vocabulary levels 2 and 

3 vs. I, 4, and 5 (see Table 26) . The main effects of 

Vocabulary Levels 2 and 3 vs. 1, 4 and 5 were found 

significant [F(15,1)=78.29, p<.0001)]. The main effects of 

Time were also found significant [F(15,1)=175.16, p<.0001)]. 
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The Vocabulary Levels 2 and 3 vs. 1, 4 and 5 by Time 

interaction was found to be significant [F{15,1)=107.16, 

p<.0001)] as well. 

TABLE 25 
Means and Standard Deviations for Treatment Area 
(2 and 3) vs. Non-treatment Area (1, 4 and 5) 

for Treatment B 

Vocabulary 
Pretest 
Posttest 

Levels 2 & 3 
M SD 

Levels 1, 4 & 5 

32.79 
90 .73 

21.14 
4.99 

M 

31. 67 
47 .91 

SD 

5 . 96 
3 .33 

TABLE 2 6 
Summary of ANOVA for Treatment Area (2 and 3) vs. 
Non-treatment Area (1, 4 and 5) for Treatment B 

Source DF SS F Pr>F 
Levels 2&3 vs.l,4&:5 1 7599.63 78.29 .0001 
Time 1 21801.51 175.16 .0001 
Levels 2&3 vs. 1,4&:5xTime 1 6836.67 107.16 .0001 

As demonstrated in Table 26, the Treatment area 

{vocabulary levels 2 and 3) vs. Non-treatment area 

(vocabulary levels 1, 4 and 5) by Time interaction was found 

significant [F(15,l)= 107.16, p<.0001)]. This significant 

interaction indicates a differential gain in vocabulary 

knowledge for the treatment area (vocabulary levels 2 and 3) 

and non-treatment area (vocabulary levels 1, 4, 5) for the 

Treatment B students. This significant interaction effect 
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was further investigated by using two t-tests with a 

Bonferroni correction. The results illustrate that there was 

no statistically significant difference between the 

treatment area (vocabulary levels 2 and 3) and non-treatment 

area (vocabulary levels 1, 4 and 5) at the pretest level 

[t(15)= .26, p<.7982] whereas there was a statistically 

significant difference at the posttest level [t(15)= 13.12, 

p<.0001]. In other words, at the beginning of the study the 

Treatment B students had similar vocabulary Icnowledge in 

vocabulary levels they were going to study (2 and 3) and 

those vocabulary levels that they were not going to study 

(1, 4 and 5) . However, at the end of the study the gap 

between the treatment (levels 2 and 3) and non-treatment 

(levels 1, 4 and 5) areas became larger. As shown in Table 

25, the mean of the pretests for the vocabulary levels 1, 4 

and 5 i.e., the non-treatment area, is 31.67 whereas the 

mean of the pretests for the vocabulary levels 2 and 3 i.e., 

the treatment area, is 32.79. On the other hand, the mean of 

the posttests for the vocabulary levels 1, 4 and 5 is 47.91 

whereas the mean of the posttests for the vocabulary levels 

2 and 3 is 90.73. The means for the pre and post vocabulary 

tests for levels 2 and 3 vs. 1, 4 and 5 for the Treatment B 
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students are illustrated in Figure 6. 

FIGURE 6 
Means for Vocabulary Levels 2 and 3 vs 

for Treatment B 
1, 4 and 5 

1 00 

Mixed Design ANOVA for Reading Comprehension 

The results also indicate that this vocabulary gain has 

a significant positive effect on reading comprehension. The 

analysis shows that teaching students the highly frequent 

words of English on the computer results in significant 

improvement in reading comprehension. In the study both the 

control and treatment groups showed increases in reading 

comprehension (see the main effects of Time in Tables 28, 

3 0 and 32). However, the students in the treatment group 
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showed significantly greater gains than the ones in the 

control group. It is especially worthwhile to note that such 

a small amount of time, 24 hours, spent on vocabulary study 

could result in such a significant improvement in reading 

proficiency in spite of the fact that the students were not 

given any formal training in reading. 

The means and standard deviations for the reading 

comprehension tests for the treatment and control groups are 

presented in Table 27. The data were analyzed using repeated 

measures ANOVAs using Group (Treatment vs. Control) and Time 

(Pretest vs. Posttest) using Group as the independent 

variable with repeated measures on Time (see Table 28) . The 

main effects of Time were found significant [F(54,1)=663.72, 

p<.0001)]. The Group by Time interaction was also found 

significant [F(54,1)=138.22, p<.0001)]. The main effects of 

Group were found to be significant [F(54,1)=24.54, p<.0001)] 

as well. 

TABLE 27 
Means and Standard Deviations for Reading 

Comprehension for Treatment and Control Groups 

Control Treatment 
M SD M SD 

Reading 
Pretest 
Posttest 

22.64 7.96 
35.43 10.65 

22.50 8.20 
56.75 7.75 
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TABLE 28 
Summary of ANOVA for Reading Comprehension for 

Treatment and Control Groups 

Source DF SS F Pr>F 
Time 1 15486.51 663.72 .0001 
GroupxTime 1 3225.01 138.22 .OOCl 
Group 1 3139.72 24.54 .0001 

As demonstrated in Table 28, the Group by Time 

interaction was found significant [F(54,1)=138.22, 

p<.0001)]. This significant interaction indicates a 

differential improvement in reading comprehension for the 

treatment and control groups. This significant interaction 

effect was further investigated by using two t-tests with a 

Bonferroni correction. The results illustrate that there was 

no statistically significant difference in reading compre

hension between the treatment and control students at the 

pretest level [t(54)= -.07, p<.947 5] whereas there was a 

significant difference between the two groups at the 

posttest level [t(54)=8.60, p<.0001]. In other words, both 

the treatment and control groups were similar in their 

reading comprehension at the beginning of the study. 

However, the gap between the two groups became larger at the 

end of the study. As mentioned previously, the treatment 

students overall learned the highly freqxient words of 
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English at frequency levels 1, 2 and 3 whereas the control 

students did reading comprehension activities for about 3 

hours. Thus, it was assumed that they would learn words from 

context while reading. However, this analysis indicates that 

learning highly frequent v;ords on the computer has a 

significant positive effect on reading comprehension in 

spite of the fact that the students were not given any 

formal training in reading. As Table 27 illustrates, the 

means of the pre and post reading comprehension tests for 

the control students are 22.54 and 3 5.43 respectively 

whereas the means of the pre and pose reading comprehension 

tests for the treatment students are 22.50 and 56.75 

respectively. The means for reading comprehension for the 

treatment and control groups are illustrated in Figure 7. 
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FIGURE 7 
Means for Reading Comprehension 
for Treatment and Control Groups 
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The means and standard deviations for the reading 

comprehension tests for the Treatment A and Control A 

students are presented in Table 29. The data were analyzed 

using repeated measures ANOVAs using Subgroup (Treatment A 

vs. Control A) and Time (Pretest vs. Posttest) using 

Subgroup as the independent variable with repeated measures 

on Time (see Table 30). The main effects of Time were found 

significant [F(22,1)=231.88, p<.0001)]. The Subgroup by Time 

interaction was also found significant [F(22,1)=40.43, 

p<.0001)]. The main effects of Subgroup were also found to 
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be significant [F(22,1)=14.31, p<.0010)]. 

TABLE 29 
Means and Standard Deviations for Reading 
Comprehension for Treatment A and Control A 

Control A Treatment A 
M SD M SD 

Reading 
Pretest 20.08 4.78 18.75 5.29 
Posttest 33.33 9.82 51.00 4.26 

TABLE 3 0 
Summary of ANOVA for Reading Comprehension 

for Treatment A and Control A 

Source DF SS F Pr>F 
Time 1 6210.75 231.88 .0001 
SubgroupxTime 1 1083.00 40.43 .0001 
Subgroup 1 800.33 14.31 .0010 

As demonstrated in Table 30, the Subgroup by Time 

interaction was found significant [F(22,1)=40 . 43, p<.0001)]. 

This significant interaction indicates a differential 

improvement in reading comprehension for the Treatment A and 

Control A students. This significant interaction effect was 

further investigated by using two t-tests with a Bonferroni 

correction. The results illustrate that there was no 

statistically significant difference between the Treatment 

A and Control A students at the pretest level [t(22)= -.65, 

p<.523 8] whereas there was a significant difference between 
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Che two subgroups at the posttest level [t(22)=5.72, 

p<.0001]. In other words, both the Treatment A and Control 

A students were similar in their reading comprehension at 

the beginning of the study. However, the gap between the two 

subgroups became larger at the end of the study, thus, 

confirming the same results obtained from the treatment and 

control group reading comprehension analysis. As Table 29 

demonstrates, the means of the pre and post reading 

comprehension tests for the Control A students are 20.08 and 

33.33 respectively whereas the means of the pre and post 

reading comprehension tests for the Treatment A students are 

18.75 and 51.00 respectively. The means for reading 

comprehension for the Treatment A and Control A students are 

illustrated in Figure 8. 
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FIGURE 8 
Means for Reading Comprehension 
for Treatment A and Control A 

Treatment A Control A 

Pretest ^ Posttest 

The means and standard deviations for the reading 

comprehension tests for the Treatment B and Control B 

students are presented in Table 31. The data were analyzed 

using repeated measures ANOVAs using Subgroup (Treatment B 

vs. Control B) and Time (Pretest vs. Posttest) using 

Subgroup as the independent variable with repeated measures 

on Time (see Table 32) . The main effects of Time were found 

significant [F(30,1)=444.79, p<.0001)]. The Subgroup by Time 

interaction was also found significant [F(30,1)=104.10, 

p<.0001)]. The main effects of Subgroup were found to be 

significant [F(30,1)=15.40, p<.0003)] as well. 
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TABLE 31 
Means and Standard Deviations for Reading 
Comprehension for Treatment B and Control B 

Control B Treatment B 
M SD M SD 

Reading 
Pretest 24.56 9.39 25.31 8.99 
Posttest 37.00 11.28 61.06 6.76 

TABLE 32 
Summary of ANOVA for Reading Comprehension for 

Treatment B and Control B 

Source DF SS F Pr>F 
Time 1 9288.14 444.79 .0001 
SubgroupxTime 1 2173.89 104.10 .0001 
Subgroup 1 2462.64 16.40 .0003 

As demonstrated in Table 32, the Subgroup by Time 

interaction was found significant [F(30,1)=104.10, 

p<.0001)]. This significant interaction indicates a 

differential improvement in reading comprehension for the 

Treatment B and Control B students. This significant 

interaction effect was further investigated by using two t-

tests with a Bonferroni correction. The results illustrate 

that there was no statistically significant difference in 

terms of reading comprehension between the Treatment B and 

Control B students at the pretest level [t(30)=.23, p<.8191] 

whereas there was a significant difference between the two 
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subgroups at the posttest level [t(30)=7.32, p<.0001]. In 

other words, both the Treatment B and Control B students 

were similar in their reading comprehension at the beginning 

of the study. However, the gap between the two subgroups 

became larger at the end of the study. This finding also 

confirms the results of the previous analyses pertaining to 

reading comprehension. As demonstrated in Table 31, the 

means of the pre and post reading comprehension tests for 

the Control B students are 24.56 and 37.00 respectively 

whereas the means of the pre and post reading comprehension 

tests for the Treatment B students are 25.31 and 61.06 

respectively. The means for reading comprehension for the 

Treatment B and Control B students are illustrated in Figure 

9. 
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FIGURE 9 
Means for Reading Comprehension 
for Treatment B and Control B 

Control B 

Mixed Design ANOVA for Reaction Times 

The results also indicate that this vocabulary gain has 

a positive effect on the rate of speed for frequent word 

recognition. In the study both the control and treatment 

groups showed increases in their rate of speed for frequent 

word recognition (see the main effects of Time in Tables 

34, 36, 40, 42, 44, 46, 48 and 50). However, the students in 

the treatment group showed significantly greater gains than 

the ones in the control group. It is especially important to 

indicate that such a small amount of time, 24 hours, spent 
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on vocabulary study could result in such a significant 

decrease in reaction time for frequent word recognition in 

spite of the fact that the treatment students were not 

taught any strategies for word recognition. Moreover, it 

should also be considered that word recognition skill is 

independent of knowledge. 

The means and standard deviations for the reaction 

times ("YES" answers to real English words) for the 

treatment and control groups are presented in Table 3 3 . The 

data were analyzed using repeated measures ANOVAs using 

Group (Treatment vs. Control) and Time (Pretest vs. 

Posttest) using Group as the independent variable with 

repeated measures on Time (see Table 34). The main effects 

of Time were found significant [F(54,1)=57.29, p<.0001)]. 

The Group by Time interaction was also found significant 

[F(54,1)=8.25, p<.0058)]. However, the main effects of Group 

were not significant [F(54,1)=1.32, p<.2550)]. 
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TABLE 3 3 
Means and Standard Deviations for Reaction Times 

("YES" Answers to Real English Words) 
for Treatment and Control Groups 

Control Treatment 
M SD M SD 

Reaction time 
Pretest 1.83 .53 1.93 .86 
Posttest 1.43 .46 1.04 .26 

TABLE 3 4 
Summary of ANOVA for Reaction Times 
("YES" Answers to Real English Words) 

for Treatment and Control Groups 

Source DF SS F Pr>F 
Time 1 11.62 57.29 .0001 
GroupxTime 1 1.67 8.25 .0058 
Group 1 .59 1.32 .2550 

As demonstrated in Table 34, the Group by Time 

interaction was found significant [F(54,1)=8 . 25, p<.0058)]. 

This significant interaction indicates a differential rate 

of speed for frequent word recognition for the treatment and 

control groups. This significant interaction effect was 

further investigated by using two t-tests with a Bonferroni 

correction. The results illustrate that there was no 

statistically significant difference between the treatment 

and control students at the pretest level [t(54)=.52, 

p<.6088] whereas there was a significant difference between 
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the two groups at the posttest level [t(54)=-3.92, p<.0005]. 

In other words, both the treatment and control students were 

similar in their rate of speed for frequent word recognition 

at the beginning of the study. However, the gap between the 

two groups became larger at the end of the study. As 

demonstrated in Table 33, the means of the pre and post 

reaction times ("YES" answers to real English words) for the 

control group are 1.83 and 1.43 respectively whereas the 

means of the pre and post reaction times ("YES" answers to 

real English words) for the treatment group are 1.93 and 

1.04 respectively. The means for the reaction times for 

"YES" answers to real English words for the treatment and 

control groups are illustrated in Figure 10. 
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FIGURE 10 
Means for Reaction Times 

("YES" Answers to Real English Words) 
for Treatment and Control Groups 
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The means and standard deviations for the reaction 

times ("NO" answers to real English words) for the treatment 

and control groups are presented in Table 35. The data were 

analyzed using repeated measures ANOVAs using Group 

(Treatment vs. Control) and Time (Pretest vs. Posttest) 

using Group as the independent variable with repeated 

measures on Time (see Table 36) . The main effects of Time 

were found significant [F(54,1)=43.16, p<.0001)]. The Group 

by Time interaction was also found significant 

[F(54,1)=11.23, p<.0015)]. However, the main effects of 
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Group v/ere not found significant [F (54,1) ] =5 . 60, p<.0215)]. 

TABLE 3 5 
Means and Standard Deviations for Reaction Times 

("NO" Answers to Real English Words) 
for Treatment and Control Groups 

Reaction time 
Pretest 
Posttest 

Control 
M SD 

1.82 .53 
1.50 .42 

Treatment 
M SD 

1.83 .87 
.87 .52 

TABLE 3 6 
Summary of ANOVA for Reaction Times 
("NO" Answers to Real English Words) 

for Treatment and Control Groups 

Source DF SS F Pr>F 
Time 1 11.59 43.16 .0001 
GroupxTime 1 3.02 11.23 .0015 
Group 1 2.66 5.60 .0215 

As demonstrated in Table 36, the Group by Time 

interaction was found significant [F(54,1)=11.23, p<.0015)]. 

This significant interaction indicates a differential rate 

of speed for frequent word recognition for the treatment and 

control groups. This significant interaction was further 

investigated by using two t-tests with a Bonferroni 

correction. The results illustrate that there was no 

statistically significant difference between the treatment 

and control students at the pretest level [t(54)=.ll. 
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p<.9170] whereas there was a significant difference between 

the two groups at the posttest level [ t {54)=-5.02 , p<.0001]. 

In other words, both the treatment and control students were 

similar in their rate of speed for frequent word recognition 

at the beginning of the study. However, the gap between the 

two groups became larger at the end of the study. As 

indicated in Table 35, the means of the pre and post 

reaction times ("NO" answers to real English words) for the 

control group are 1.82 and 1.50 respectively whereas the 

means of the pre and post reaction times ("NO" answers to 

real English words) for the treatment group are 1.83 and .87 

respectively. The means for the reaction times for "NO" 

answers to real English words for the treatment and control 

groups are illustrated in Figure 11. 
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FIGURE 11 
Means for Reaction Times 

("NO" Answers to Real English Words) 
for Treatment and Control Groups 
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The means and standard deviations for the reaction 

times ("YES" answers to imaginary words) for the treatment 

and control groups are presented in Table 37. The data were 

analyzed using repeated measures ANOVAs using Group 

(Treatment vs. Control) and Time (Pretest vs. Posttest) 

using Group as the independent variable with repeated 

measures on Time (see Table 38) . The main effects of Time 

were found significant [F (54,1)=19.03, p<.0001)]. However, 

the Group by Time interaction was not found significant 

[F(54,1)=4.00, p<.0505)]. The main effects of Group were not 
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found to be significant [F{54,1)=5.66, p<.0209)l, either. 

TABLE 37 
Means and Standard Deviations for Reaction Times 

("YES" Answers to Imaginary Words) 
for Treatment and Control Groups 

Reaction time 
Pretest 
Posttest 

Control 
M SD 

1.53 .64 
1.25 .56 

Treatment 
M SD 

1.40 1.00 
.65 .57 

TABLE 3 8 
Summary of AMOVA for Reaction Times 
("YES" Answers to Imaginary Words) 
for Treatment and Control Groups 

Source DF SS F Pr>F 
Time 1 7.42 19.03 .0001 
GroupxTime 1 1.56 4.00 .0505 
Group 1 3.62 5.66 .0209 

The absence of a significant interaction effect which 

indicates a non-differential rate of speed for both groups 

can be explained by the fact that neither group studied the 

imaginary words. As indicated in Table 37, the means of the 

pre and post reaction times ("YES" answers to imaginary 

words) for the control group are 1.53 and 1.25 respectively 

whereas the means of the pre and post reaction times ("YES" 

answers to imaginary words) for the treatment group are 

1.40 and .65 respectively. The means for the reaction times 
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for "YES" answers to imaginary words for the treatment and 

control groups are illustrated in Figure 12. 

FIGURE 12 
Means for Reaction Times 

("YES" Answers to Imaginary Words) 
for Treatment and Control Groups 

Contro T reatment 

The means and standard deviations for the reaction 

times ("NO" answers to imagina2ry words) for the treatment 

and control groups are presented in Table 39. The data were 

analyzed using repeated measures ANOVAs using Group 

(Treatment vs. Control) and Time (Pretest vs. Posttest) 

using Group as the independent variable with repeated 

measures on Time (see Table 40) . The main effects of Time 
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were found significant [F(54,1)=28.04, p<.0001)]. The Group 

by Time interaction was also found significant 

[F{54,1)=7.28, p<.0093)]. The main effects of Group were 

found significant [F(54,1)=7.23, p<.0095)] as well. 

TABLE 3 9 
Means and Standard Deviations for Reaction 
Times ("NO" Answers to Imaginary Words) 

for Treatment and Control Groups 

Control Treatment 
M SD M SD 

Reaction time 
Pretest 1.72 .48 1.61 .83 
Posttest 1.51 .39 .98 .30 

TABLE 40 
Summary of ANOVA for Reaction Times 
("NO" Answers to Imaginary Words) 
for Treatment and Control Groups 

Source DF 
Time 1 
GroupxTime 1 
Group 1 

SS 
4. 95 
1.28 

2.94 

F 
28.04 
7.28 
7 .23 

Pr>F 
.0001 

.0093 

.0095 

As demonstrated in Table 40, the Group by Time 

interaction was found significant [F(54,l)=7.28, p<.0093)]. 

This significant interaction indicates a differential rate 

of speed for frequent word recognition for the treatment and 

control groups. This significant interaction was further 

investigated by using two t-tests with a Bonferroni 
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correction. The results illustrate that there was no 

statistically significant difference between the treatment 

and control students at the pretest level [t(54)= -.61, 

p<.5499] whereas there was a significant difference between 

the two groups at the posttest level [t(54)= -5.74, 

p<.00 01] . In other words, both the treatment and control 

students were similar in their rate of speed to determine 

that they do not know the imaginary words at the beginning 

of the study. However, the gap between the two groups became 

larger at the end of the study. This indicates that the 

treatment students became much faster than the control 

students in determining that they did not know these 

imaginary words. As indicated in Table 39, the means of the 

pre and post reaction times ("NO" answers to imaginary 

words) for the control group are 1.72 and 1.51 respectively 

whereas the means of the pre and post reaction times ("NO" 

answers to imaginary words) for the treatment group are 

1.61 and .98 respectively. The means for the reaction times 

for "NO" answers to imaginary words for the treatment and 

control groups are illustrated in Figure 13. 
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FIGURE 13 
Means for Reaction Times 

("NO" Answers to Imaginary Words) 
for Treatment and Control Groups 
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The means and standard deviations for the reaction 

times (all answers together, correct and incorrect) for the 

vocabulary at levels 1 and 2 both for the Treatment A and 

Control A students are presented in Table 41. The data were 

analyzed using repeated measures ANOVAs using Subgroup 

(Treatment A vs. Control A) and Time (Pretest vs. Posttest) 

using Subgroup as the independent variable with repeated 

measures on Time (see Table 42) . The main effects of Time 

were found significant [F(22,1)=31.19, p<.0001)]. The 

Subgroup by Time interaction was also found significant 



152 

[F(22,1)=10.31, p<.0040)]. However, the main effects of 

Subgroup were not found significant [F(22,1)=.59 , p<.4496)]. 

TABLE 41 
Means and Standard Deviations for Reaction 

Times (All Answers Together, Correct and Incorrect) 
for Vocabulary Levels 1 and 2 
for Treatment A and Control A 

Reaction time 
Pretest 
Posttest 

Control A 
M SD 

1.82 .51 
1.43 .43 

Treatment A 
M SD 

2.19 .96 
.76 .38 

TABLE 42 
Summary of ANOVA for Reaction Times 

(All Answers Together, Correct and Incorrect) 
for Vocabulary Levels 1 and 2 
for Treatment A and Control A 

Source DF SS F Pr>F 
Time 1 9.91 31.19 .0001 
SubgroupxTime 1 3.27 10.31 .0040 
Subgroup 1 .26 .59 .449 6 

As demonstrated in Table 42, the Subgroup by Time 

interaction was found significant [F(22,1)=10.31, p<.0040)]. 

This significant interaction indicates a differential rate 

of speed for frequent word recognition for the Treatment A 

and Control A students. This significant interaction was 

further investigated by using two t-tests with a Bonferroni 

correction. The results illustrate that there was no 
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statistically significant difference in the rate of speed 

for frequent word recognition for vocabulary at levels 1 and 

2 between the Treatment A and Control A students at the 

pretest level [t(22)= 1.19, p<.2555] whereas there was a 

significant difference between the two subgroups at the 

posttest level [t(22)= -4.05, p<.0005]. In other words, both 

the Treatment A and Control A students were similar in their 

rate of speed for word recognition for vocabulary at levels 

1 and 2 at the beginning of the study. However, the gap 

between the two subgroups became larger at the end of the 

study. This indicates that the Treatment A students became 

much faster in recognizing words at vocabulary levels 1 and 

2 than the Control A students. As indicated in Table 41, the 

means of the pre and post reaction times (all answers 

together, correct and incorrect) for vocabulary at levels 1 

and 2 for the Control A students are 1.82 and 1.43 

respectively whereas the means of the pre and post reaction 

times (all answers together, correct and incorrect) for 

vocabulary at levels 1 and 2 for the Treatment A students 

are 2.19 and .76 respectively. The means for the reaction 

times (all answers together, correct and incorrect) for 

vocabulary at levels 1 and 2 for the Treatment A and Control 
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A students are illustrated in Figure 14. 

FIGURE 14 
Means for Reaction Times (All Answers Together, 

Correct and Incorrect) for Vocabulary Levels 1 and 2 
for Treatment A and Control A 
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The means and standard deviations for the reaction 

times (all answers together, correct and incorrect) for the 

vocabulary at levels 2 and 3 both for the Treatment B and 

Control B students are presented in Table 43. The data were 

analyzed using repeated measures ANOVAs using Subgroup 

(Treatment B vs. Control B) and Time (Pretest vs. Posttest) 

using Subgroup as the independent variable with repeated 

measures on Time (see Table 44) . The main effects of Time 
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were found significant [F(30,1)=33.40, p<.0001)]. The 

Subgroup by Time interaction was also found significant 

[F(30,l)=9.98, p<.0036)]. However, the main effects of 

Subgroup were not found significant [F(30, 1)=6.32, 

p<.0176)]. 

TABLE 43 
Means and Standard Deviations for Reaction 

Times (All Answers Together, Correct and Incorrect) 
for Vocabulary Levels 2 and 3 
for Treatment B and Control B 

Control B Treatment B 
M SD M SD 

Reaction time 
Pretest 1.74 .42 1.66 .58 
Posttest 1.51 .38 .86 .53 

TABLE 44 
Summary of ANOVA for Reaction Times 

(All Answers Together, Correct and Incorrect) 
for Vocabulary Levels 2 and 3 
for Treatment B and Control B 

Source DF SS F Pr>F 
Time 1 4.29 33.40 .0001 
SubgroupxTime 1 1.28 9.98 .0036 
Subgroup 1 2.14 6.32 .0176 

As demonstrated in Table 44, the Subgroup by Time 

interaction was found significant [F(30,1)=9.98, p<.0036)]. 

This significant interaction indicates a differential rate 

of speed for frequent word recognition for the Treatment B 
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and Control B students. This significant interaction was 

further investigated by using two t-tests with a Bonferroni 

correction. The results illustrate that there was no 

statistically significant difference in the rate of speed 

for frequent word recognition for vocabulary at levels 2 and 

3 between the Treatment B and Control B students at the 

pretest level [t(30)=-.47, p<.6448] whereas there was a 

significant difference between the two subgroups at the 

posttest level [t(30)= -3.97, p<.0004] . In other words, both 

the Treatment B and Control B students were similar in their 

rate of speed for word recognition for vocabulary at levels 

2 and 3 at the beginning of the study. However, the gap 

between the two subgroups became larger at the end of the 

study. This indicates that the Treatment B students became 

much faster in recognizing words at vocabulary levels 2 and 

3 than the Control B students. As indicated in Table 43, the 

means of the pre and post reaction times (all answers 

together, correct and incorrect) for vocabulary at levels 2 

and 3 for the Control B students are 1.74 and 1.51 

respectively whereas the means of the pre and post reaction 

times (all answers together, correct and incorrect) for 

vocabulary at levels 2 and 3 for the Treatment B students 
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are 1.66 and .86 respectively. The means for the reaction 

times (all answers together, correct and incorrect) for 

vocabulary at levels 2 and 3 for the Treatment B and Control 

B students are illustrated in Figure 15. 

FIGURE 15 
Means for Reaction Times (All Answers Together, 

Correct and Incorrect) for Vocabulary Levels 2 and 3 
for Treatment B and Control B 

Control B 

The means and standard deviations for the reaction 

times (all answers together, correct and incorrect) for the 

treatment and control groups are presented in Table 45. The 

data were analyzed using repeated measures ANOVAs using 

Group (Treatment vs. Control) and Time (Pretest vs. 

Posttest) using Group as the independent variable with 
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repeated measures on Time (see Table 46). The main effects 

of Time were found significant [F(54,1)=56.60, p<.0001)]. 

The Group by Time interaction was also found significant 

[F{54,1)=11.99, p<.0011)]. The main effects of Group were 

found significant [F(54,1)=6.54, p<.0134)] as well. 

TABLE 45 
Means and Standard Deviations for Reaction Times 
(All Answers Together, Correct and Incorrect) 

for Treatment and Control Groups 

Control Treatment 
M SD M SD 

Reaction 
Pretest 1.73 .54 1.69 .89 
Posttest 1.42 .46 .89 .41 

TABLE 46 
Summary of ANOVA for Reaction Times 

(All Answers Together, Correct and Incorrect) 
for Treatment and Control Groups 

Source DF SS F Pr>F 
Time 1 34.58 56.60 .0001 
GroupxTime 1 7.32 11.99 . 0011 
Group 1 9.05 6.54 .0134 

As demonstrated in Table 46, the Group by Time 

interaction was found significant [F(54,1)=11.99, p<.0011)]. 

This significant interaction indicates a differential rate 

of speed for frequent word recognition for the treatment and 

control groups. This significant interaction was further 
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investigated by using two t-tests with a Bonferroni 

correction. The results illustrate that there was no 

statistically significant difference between the treatment 

and control students at the pretest level [t{54)= -.17, 

p<.8628] whereas there was a significant difference between 

the two groups at the posttest level [t(54)= -5.71, 

p<.0001]. In other words, both the treatment and control 

students were similar in their overall rate of speed for 

frequent word recognition at the beginning of the study. 

However, the gap between the two groups became larger at the 

end of the study. As indicated in Table 45, the means of the 

pre and post reaction times (all answers together, correct 

and incorrect) for the control group are 1.73 and 1.42 

respectively whereas the means of the pre and post reaction 

times (all answers together, correct and incorrect) for the 

treatment group are 1.69 and .89 respectively. The means for 

the reaction times for all answers together, correct and 

incorrect, for the treatment and control groups are 

illustrated in Figure 16. 
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FIGURE 16 
Means for Reaction Times (All Answers Together, 

Correct and Incorrect) for Treatment and Control Groups 

Control 

The means and standard deviations for the reaction 

times (all answers together, correct and incorrect) for 

vocabulary at level 1 for the treatment and control groups 

are presented in Table 47. The data were analyzed using 

repeated measures ANOVAs using Group (Treatment vs. Control) 

and Time (Pretest vs. Posttest) using Group as the 

independent variable with repeated measures on Time (see 

Table 48). The main effects of Time were found significant 

[F(54,1)=50.72, p<.0001)]. The Group by Time interaction was 

also found significant [F(54,1)=21.06, p<.0001)]. However, 
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the main effects of Group were not found significant 

[F{54,1)=1.29, p<.2611)]. 

TABLE 47 
Means and Standard Deviations for Reaction Times at 
Vocabulary Level 1 (All Answers Together, Correct and 

Incorrect) for Treatment and Control Groups 

Control Treatment 
M SD M SD 

Reaction 
Pretest 1.81 .81 2.15 1.16 
Posttest 1.54 .67 .90 .67 

TABLE 4 8 
Summary of ANOVA for Reaction Times at 

Vocabulary Level 1 (All Answers Together, Correct and 
Incorrect) for Treatment and Control Groups 

Source OF SS F Pr>F 
Time 1 65.19 50.72 .0001 
GroupxTime 1 27.08 21.06 .0001 
Group 1 2.57 1.29 .2611 

As demonstrated in Table 48, the Group by Time 

interaction was found significant [F(54,1)=21.06, p<.0001)]. 

This significant interaction indicates a differential rate 

of speed for frequent word recognition for level 1 

vocabulary for the treatment and control groups. This 

significant interaction was further investigated by using 

two t-tests with a Bonferroni correction. The results 

illustrate that there was no statistically significant 

difference between the treatment and control students at the 
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pretest level [t{54)= 1.74, p<.0869] whereas there was a 

significant difference between the two groups at the 

posttest level [t(54)= -4.49, p<.0001]. In other words, both 

the treatment and control students were similar in their 

overall rate of speed for frequent word recognition at level 

1 at the beginning of the study. However, the gap betv/een 

the two groups became larger at the end of the study. As 

indicated in Table 47, the means of the pre and post 

reaction times (all answers together, correct and incorrect) 

for vocabulary at level 1 for the control group are 1.81 and 

1.54 respectively whereas the .means of the pre and post 

reaction times (all answers together, correct and incorrect) 

for vocabulary at level 1 for the treatment group are 2.15 

and .90 respectively. The means for the reaction times at 

vocabulary level 1 for all answers together, correct and 

incorrect, for the treatment and control groups are 

illustrated in Figure 17. 
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FIGURE 17 
Means for Reaction Times at Vocabulary Level 1 
(All Answers Together, Correct and Incorrect) 

for Treatment and Control Groups 

Control 

The means and standard deviations for the reaction 

times (all answers together, correct and incorrect) for 

vocabulary at level 2 for the treatment and control groups 

are presented in Table 49. The data were analyzed using 

repeated measures ANOVAs using Group (Treatment vs. Control) 

and Time (Pretest vs. Posttsst) using Group as the 

independent variable with repeated measures on Time (see 

Table 50). The main effects of Time were found significant 

[F(54,1)=37.65, p<.0001)]. The Group by Time interaction was 

also found significant [F(54,1)=12.16, p<.0010)]. The main 
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effects of Group were found significant [F(54,1)=10 . 02, 

p<.0025)] as well. 

TABLE 49 
Means and Standard Deviations for Reaction Times at 

Vocabulary Level 2 (All Answers Together, Correct and 
Incorrect) for Treatment and Control Groups 

Control Treatment 
M SD M SD 

Reaction 
Pretest 1.76 .71 1.76 1.14 
Posttest 1.49 .58 .79 .59 

TABLE 50 
Summary of ANOVA for Reaction Times at 

Vocabulary Level 2 (All Answers Together, Correct and 
Incorrect) for Treatment and Control Groups 

Source DP SS F Pr>F 
Time 1 42.03 37.65 .0001 
GroupxTime 1 13.57 12.16 .0010 
Group 1 13.60 10.02 .0025 

As demonstrated in Table 50, the Group by Time 

interaction was found significant [F(54,1)=12.16, p<.0010)]. 

This significant interaction indicates a differential rate 

of speed for frequent word recognition for level 2 

vocabulary for the treatment and control groups. This 

significant interaction was further investigated by using 

two t-tests with a Bonferroni correction. The results 

illustrate that there was no statistically significant 
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difference between the treatment and control students at the 

pretest level [t(54)= -.0021, p<.9984] whereas there was a 

significant difference between the two groups at the 

posttest level [t(54)= -5.8412, p<.0001]. In other words, 

both the treatment and control students were similar in 

their overall rate of speed for frequent word recognition at 

level 2 at the beginning of the study. However, the gap 

between the two groups became larger at the end of the 

study. As indicated in Table 49, the means of the pre and 

post reaction times (all answers together, correct and 

incorrect) for vocabulary at level 2 for the control group 

are 1.76 and 1.49 respectively whereas the means of the pre 

and post reaction times (all answers together, correct and 

incorrect) for vocabulary at level 2 for the treatment group 

are 1.7 6 and .79 respectively. The means for the reaction 

times at vocabulary level 2 for all answers together, 

correct and incorrect, for the treatment and control groups 

are illustrated in Figure 18. 
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FIGURE 18 
Means for Reaction Times at Vocabulary Level 2 
(All Answers Together, Correct and Incorrect) 

for Treatment and Control Groups 
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The means and standard deviations for the reaction 

times (all answers together, correct and incorrect) for 

vocabulary at level 3 for the treatment and control groups 

are presented in Table 51. The data were analyzed using 

repeated measures ANOVAs using Group (Treatment vs. Control) 

and Time (Pretest vs. Posttest) using Group as the 

independent variable with repeated measures on Time (see 

Table 52). The main effects of Time were found significant 

[F(54,l)=60.71, p<.0001)]. However, the Group by Time 

interaction was not found significant [F(54,1)=5.40, 
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p<.0239)]. The main effects of Group were not found 

significant [F(54,1)=4.85, p<.0319)], either. 

TABLE 51 
Means and Standard Deviations for Reaction Times at 

Vocabulary Level 3 (All Answers Together, Correct and 
Incorrect) for Treatment and Control Groups 

Control Treatment 
M SD M SD 

Reaction 
Pretest 1.85 .78 1.77 1.1 
Posttest 1.37 .62 .89 .54 

TABLE 52 
Summary of ANOVA for Reaction Times at 

Vocabulary Level 3 (All Answers Together, Correct and 
Incorrect) for Treacment and Control Groups 

Source DF SS F Pr>F 
Time 1 51.93 60 .71 .0001 
GroupxTime 1 4.62 

o
 

in 

. 0239 
Group 1 9.00 4 . 85 .0319 

The absence of a significant interaction can possibly 

be explained by the fact that the Treatment A students who 

constituted 43% of all the treatment students did not study 

level 3 vocabulary at all. Note that this trend would be 

significant at the .05 level. Although the Group by Time 

interaction was not found to be significant at .01 level, it 

was further investigated by using two t-tests with a 

Bonferroni correction. The results illustrate that there was 
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no statistically significant difference between the 

treatment and control students at the pretest level [t(54)= 

-.4287, p<.6716] whereas there was a significant difference 

between the two groups at the posttest level [t(54)= 

-4.2379, p<.0001]. In other words, both the treatment and 

control students were similar in their overall rate of speed 

for frequent word recognition at level 3 at the beginning 

of the study. However, the gap between the two groups became 

larger at the end of the study. As indicated in Table 51, 

the means of the pre and post reaction times (all answers 

together, correct and incorrect) for vocabulary at level 3 

for the control group are 1.85 and 1.37 respectively whereas 

the means of the pre and post reaction times (all answers 

together, correct and incorrect) for vocabulary at level 3 

for the treatment group are 1.77 and .89 respectively. The 

means for the reaction times at vocabulary level 3 for all 

answers together, correct and incorrect, for the treatment 

and control groups are illustrated in Figure 19. 
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FIGURE 19 
Means for Reaction Times at Vocabulary Level 3 
(All Answers Together, Correct and Incorrect) 

for Treatment and Control Groups 
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The means and standard deviations for the reaction 

times (all answers together, correct and incorrect) for 

vocabulary at level 4 for the treatment and control groups 

are presented in Table 53. The data were analyzed using 

repeated measures ANOVAs using Group (Treatment vs. Control) 

and Time (Pretest vs. Posttest) using Group as the 

independent variable with repeated measures on Time (see 

Table 54). The main effects of Time were found significant 

[F(54,l)=22.58, p<.0001)]. However, the Group by Time 

interaction was not found significant [F(54,1)=3.80, 

p<.0565)] . The main effects of Group were not found 
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significant [F(54,1)=3.61, p<.0628)], either. 

TABLE 53 
Means and Standard Deviations for Reaction Times at 

Vocabulary Level 4 (All Answers Together, Correct and 
Incorrect) for Treatment and Control Groups 

Control Treatment 
M SD M SD 

Reaction 
Pretest 1.65 .78 1.58 1.15 
Posttest 1.38 .73 .94 .45 

TABLE 54 
Summary of ANOVA for Reaction Times at 

Vocabulary Level 4 (All Answers Together, Correct and 
Incorrect) for Treatment and Control Groups 

Source DF SS F Pr>F 
Time 1 22.94 22.58 .0001 
GroupxTime 1 3.86 3.80 .0565 
Group 1 7.30 3.61 .0628 

The absence of a significant interaction can possibly 

be explained by the fact that the vocabulary at level 4 was 

not studied by either group. As indicated in Table 53, the 

means of the pre and post reaction times (all answers 

together, correct and incorrect) for vocabulary at level 4 

for the control group are 1.65 and 1.38 respectively whereas 

the means of the pre and post reaction times (all answers 

together, correct and incorrect) for vocabulary at level 4 

for the treatment group are 1.58 and .94 respectively. The 
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means for the reaction times at vocabulary level 4 for all 

answers together, correct and incorrect, for the treatment 

and control groups are illustrated in Figure 20. 

FIGURE 20 
Means for Reaction Times at Vocabulary Level 4 
(All Answers Together, Correct and Incorrect) 

for Treatment and Control Groups 

Control 

The means and standard deviations for the reaction 

times (all answers together, correct and incorrect) for 

vocabulary at level 5 for the treatment and control groups 

are presented in Table 55. The data were analyzed using 

repeated measures ANOVAs using Group (Treatment vs. Control) 

and Time (Pretest vs. Posttest) using Group as the 

independent variable with repeated measures on Time (see 
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Table 56). The main effects of Time were found significant 

[F(54,1)=7.52, p<.0083)]. The Group by Time interaction was 

not found significant [F(54,1)=.26, p<.6127)]. The main 

effects of Group were also found significant [F(54,1)=7.60, 

p<.0079)]. 

TABLE 55 
Means and Standard Deviations for Reaction Times at 

Vocabulary Level 5 (All Answers Together, Correct and 
Incorrect) for Treatment and Control Groups 

Control Treatment 
M SD M SD 

Reaction 
Pretest 1.56 .79 1.22 1.11 
Posttest 1.34 .66 .9 .47 

TABLE 56 
Summary of ANOVA for Reaction Times at 

Vocabulary Level 5 (All Answers Together, Correct and 
Incorrect) for Treatment and Control Groups 

Source DF SS F Pr>F 
Time 1 8.12 7.52 .0083 
GroupxTime 1 .28 .26 .6127 
Group 1 16.35 7.60 .0079 

The absence of a significant interaction can again be 

explained by the fact that the vocabulary at level 5 was not 

studied by either group. As indicated in Table 55, the means 

of the pre and post reaction times (all answers together, 

correct and incorrect) for vocabulary at level 5 for the 
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control group are 1.56 and 1.34 respectively whereas the 

means of the pre and post reaction times (all answers 

together, correct and incorrect) for vocabulary at level 5 

for the treatment group are 1.22 and .9 respectively. The 

means for the reaction times at vocabulary level 5 for all 

answers together, correct and incorrect, for the treatment 

and control groups are illustrated in Figure 21. 

FIGURE 21 
Means for Reaction Times at Vocabulary Level 5 
(All Answers Together, Correct and Incorrect) 

for Treatment and Control Groups 
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The section that follows presents the ANOVA results for 

the extraneous variables. 
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Extraneous Variables 

Description of Extraneous Variables 

In this research extraneous variables such as gender, 

institution, native language, and age were also 

statistically analyzed as secondary factors. Students from 

Japan, Korea, Taiwan, People's Republic of China, and Hong 

Kong were grouped as Asian speakers. Students from Columbia, 

Panama, Venezuela, Guatemala, and Italy were grouped as 

Romance Language speakers. As mentioned previously, there 

was one Russian speaker and one Arabic speaker in the study. 

However, these two students were excluded from the analysis 

pertaining to native language background and, subsequently, 

from the analysis pertaining to extraneous variables. 

The students widely varied in terms of their age. The 

range was 19 through 42. In the study, ages in the range of 

nineteen through twenty seven and ages in the range of 

twenty eight through forty two were grouped separately to 

form two different age groups. Table 57 demonstrates these 

extraneous variables. 
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TABLE 57 
Classification of Extraneous Variables 

Gender 
Male 
Female 

Institution 
UNC Charlotte 
Guilford College 

Native Language 
Asian 
Romance Languages 

Age 
19-27 
28-42 

Analysis of Variance for Vocabulary 

The means and standard deviations for the mean 

difference of pre and post vocabulary tests for the five 

vocabulary levels for the treatment students by gender, age, 

native language, and institution are presented in Table 58. 

The data were also analyzed using ANOVA (see Table 59) . The 

Main effects of Gender, Age, Native Language, and 

Institution were not found significant. This indicates that 

none of these variables were significantly affecting the 

hypothesis of the study. 



176 

TABLE 58 
Means and Standard Deviations for Vocabulary 

for the Treatment Group by Gender, Age, Native 
Language, and Institution 

Male 
Female 

N 
13 
14 

GENDER 
M 

31. 08 
32.35 

8.46 
7.58 

19-27 
28-42 

19 
8 

AGE 
31.58 
32 .13 

8.80 

5.62 

Asian 
Romance Languages 

NATIVE LANGUAGE 
25 31.98 
2 28.79 

8.16 

.33 

UNCC 
Interlink 

INSTITUTION 
22 
5 

31.37 
33.36 

7 . 97 
8.18 

TABLE 5 9 
Summary of ANOVA for Vocabulary 

for the Treatment Group by Gender, Age, Native 
Language, and Institution 

Source DF SS F Pr>F 
Gender 1 30.03 .43 .5209 
Age 1 .42 .01 .9394 
Native Lang. 1 26.69 .38 .5448 
Institution 1 24.67 .35 .5603 

The means and standard deviations for the mean 

difference of pre and post vocabulary tests for the control 

students by gender, age, native language, and institution 

are presented in Table 60. The data were also analyzed using 
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ANOVA (see Table 61) . The Main effects of Gender, Age, 

Native Language, and Institution were not found significant. 

This also indicates that none of these variables were 

significantly affecting the hypothesis of the study. 

TABLE 50 
Means and Standard Deviations for Vocabulary 
for the Control Group by Gender, Age, Native 

Language, and Institution 

Male 
Female 

GENDER 
N 

12 

15 

M 
4.06 
3 .77 

SD 
4 . 61 
7.35 

19-27 
28-42 

22 
5 

AGE 
3.75 
4 . 54 

6.73 
3 .09 

Asian 
Romance Languages 

NATI"^/E LANGUAGE 
18 4.77 
9 2 . 15 

5.11 
7 .95 

UNCC 
Interlink 

INSTITUTION 
23 
4 

3 .71 
4.99 

6 . 6 6  
1.73 

TABLE 61 
Summary of ANOVA for Vocabulary 

for the Control Group by Gender, Age, Native 
Language, and Institution 

Source 
Gender 
Age 
Native Lang. 
Institution 

DF SS 
1 .28 

1 .04 
1 58.67 
1 24.81 

F Pr>F 
.01 .9359 
.00 .9753 
1.40 .2497 
.59 .4502 
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Analysis of Variance for Reading Comprehension 

The means and standard deviations for the mean 

difference of pre and post reading comprehension tests for 

the treatment students by gender, age, native language, and 

institution are presented in Table 62. The data were also 

analyzed using ANOVA (see Table 63). The Main effects of 

Gender, Age, Native Language, and Institution were not found 

significant. This indicates that none of these variables 

were significantly affecting the hypothesis of the study. 

TABLE 62 
Means and Standard Deviations for Reading 

Comprehension for the Treatment Group by Gender, 
Age, Native Language, and Institution 

Male 
Female 

N 
13 
14 

GENDER 
M 

34.38 
34 .21 

7.01 
6.45 

19-27 
28-42 

19 
8 

AGE 
34 .32 
34 .25 

6 .77 
6.58 

Asian 
Romance Languages 

UNCC 
Interlink 

NATIVE LANGUAGE 
25 34.16 
2 36.00 

INSTITUTION 
22 33.18 
5 39.20 

6.74 
5.66 

6.28 

6 . 2 2  
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TABLE 63 
Summary of ANOVA for Reading Comprehension 

for the Treatment Group by Gender, Age, Native 
Language, and Institution 

Source DF SS F Pr>F 
Gender 1 5 .70 .13 .7210 
Age 1 .00 .00 .9926 
Native Lang. 1 11.88 .27 . 6067 
Institution 1 163.43 3.75 .0657 

The means and standard deviations for the 

difference of pre and post reading comprehension tests for 

the control students by gender, age, native language, and 

institution are presented in Table 64. The data were also 

analyzed using ANOVA (see Table 65) . The Main effects of 

Gender, Age, Native Language, and Institution were not found 

significant. This indicates that none of these variables 

were significantly affecting the hypothesis of the study. 
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TABLE 64 
Means and Standard Deviations for Reading 

Comprehension for the Control Group by Gender, 
Age, Native Language, and Institution 

GENDER 
N M ^ 

Male 12 13.08 9.02 
Female 15 12.07 5.56 

AGE 
19-27 22 12.77 7.41 
28-42 5 11.40 6.62 

NATIVE LANGUAGE 
Asian 18 12.00 6.26 
Romance Languages 9 13.56 9.04 

INSTITUTION 
UNCC 23 13.26 6.98 
Interlink 4 8.25 7.68 

TABLE 65 
Summary of ANOVA for Reading Comprehension 

for the Control Group by Gender, Age, Native 
Language, and Institution 

Source DF SS F Pr>F 
Gender 1 9 . 62 . 18 .6758 
Age 1 . 00 . 00 .9985 
Native Lang. 1 59.14 1.10 .3048 
Institution 1 131.83 2.46 .1310 

Analysis of Variance for Reaction Times ("YES" Answers to 
Real English Words) 

The means and standard deviations for the mean 
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difference of pre and post reaction times ("YES" answers to 

real English words) for the treatment students by gender, 

age, native language, and institution are presented in Table 

66. The data were also analyzed using ANOVA (see Table 67) . 

The Main effects of Gender, Age, and Institution were not 

found significant. However, the Main effects of Native 

Language were found significant. This indicates that those 

treatment students coming from the Romance Languages 

background improved better in their reaction times compared 

to the Asian speakers. This can perhaps be explained in that 

Romance speakers already use an alphabet in their native 

language and are, therefore, able to improve reaction time 

more efficiently than Asian students who come from (mainly) 

non-alphabetic backgrounds (Koda, 1997). 
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TABLE 66 
Means and Standard Deviations for Reaction 
Times ("YES" Answers to Real English Words) 

for the Treatment Group by Gender, 
Age, Native Language, and Institution 

Male 
Female 

N 
13 
14 

GENDER 
M 

- .55 
-1.12 

.41 

.96 

19-27 
28-42 

19 
8 

AGE 
- .64 
-1.34 

. 52 
09 

Asian 
Romance Languages 

NATIVE LANGUAGE 
25 - .68 
2 -2.84 

55 
54 

UNCC 
Interlink 

INSTITUTION 
22 - .83 
5 - .89 

. 86 

.44 

TABLE 67 
Summary of ANOVA for Reaction Times 
("YES" Answers to Real English Words) 

for the Treatment Group by Gender, Age, Native 
Language, and Institution 

Source DF SS F Pr>F 
Gender 1 .29 1.25 .2762 
Age 1 1.35 5.84 . 0245 
Native Lang. 1 6. 87 29 .73 . 0001 
Institution 1 . 56 2 .44 . 1322 

The means and standard deviations for the mean 

difference of pre and post reaction times ("YES" Answers to 

real English words) for the control students by gender, age. 
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native language, and institution are presented in Table 68. 

The data were also analyzed using ANOVA (see Table 69) . The 

Main effects of Gender, Age, Native Language, and 

Institution were not found significant. This indicates that 

none of these variables were significantly affecting the 

hypothesis of the study. 

TABLE 68 
Means and Standard Deviations for Reaction Times 

("YES" Answers to Real English Words) 
for the Control Group by Gender, 

Age, Native Language, and Institution 

GENDER 

Male 
Female 

N 
12 
15 

M 
.25 
.49 

SD 
. 38 
. 38 

AGE 
19-27 
28-42 

22 
5 

.40 

.29 
.32 
. 65 

Asian 
Romance Languages 

NATIVE LANGUAGE 
18 
9 

.36 

.42 
. 41 
.35 

UNCC 
Interlink 

INSTITUTION 
23 - .38 
4 - .35 

.42 

.22 
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TABLE 69 
Summary of ANOVA for Reaction Times 
("YES" Answers to Real English Words) 

for the Control Group by Gender, Age, Native 
Language, and Institution 

Source DF SS F Pr>F 
Gender 1 .47 3 .03 .0957 
Age 1 .13 .84 .3592 
Native Lang. 1 .01 .09 .7710 
Institution 1 . 00 .01 .9051 

The chapter that follows presents the conclusions and 

pedagogical implications of the study. It also lists 

suggestions for further study. 
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CHAPTER 5 

CONCLUSIONS AND PEDAGOGICAL IMPLICATIONS 

Summary 

The purpose of the study was to find out if direct 

vocabulary instruction using Computer Assisted Instruction 

would have an effect on vocabulary knowledge, reading 

comprehension, and speed of word recognition. 

The framework was formulated based on the theory of 

vocabulary acquisition for second language learners proposed 

by Coady, Carrell, and Nation (1985). They claim that most 

of the sight vocabulary will be composed of high frequency 

words that are well learned with repeated exposure. 

Therefore, automatic recognition of high frequency words in 

a given language is very important for successful Ll and L2 

reading, and thus, these words should be taught. 

Based on the framework it was expected that the 

students in an intensive English program who used Computer 

Assisted Instruction to learn highly frequent vocabulary 

would learn a significantly larger number of words than 

those in a control group. 

It was further hypothesized: (1) The students in an 

intensive English program who used Computer Assisted 
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Instruction to learn highly frequent vocabulary would 

exhibit significantly better reading comprehension than a 

control group; (3) They would also decrease their reaction 

time for frequent word recognition as compared to the 

control group. 

The data demonstrated that (1) direct vocabulary 

instruction in highly frequent words of English on the 

computer does result in a significant increase in vocabulary 

knowledge; (2) moreover, this vocabulary gain has a 

significant positive effect on reading comprehension; (3) 

this vocabulary gain has a significant positive effect on 

the rate of speed for frequent word recognition. 

Although both the treatment and control groups showed 

increases in vocabulary gain, reading comprehension, and 

speed of word recognition (presumably because they were both 

studying English full time), the students in the treatment 

group showed significantly greater gains than the ones in 

the control group. 

However, it should also be noted that the subjects in 

the study were, to some extent, self-selected since 

altogether sixteen (nine treatment and seven control) 

students dropped out of the study. Therefore, it is possible 
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that mainly those who liked using the computer program 

remained in the study. If all students had remained, the 

results might have been different. Moreover, in this study 

only the short-term gains were measured. It is possible that 

over a longer period such as six months the difference 

between the treatment and control groups could disappear. 

Pedagogical Implications 

The findings of this study indicate that individualized 

direct vocabulary instruction on the computer should be 

implemented in at least a supplementary way in an ESL 

program since it may facilitate vocabulary acquisition. 

Consequently, this increased vocabulary knowledge may have 

a significant positive effect on reading comprehension, and 

rate of speed for frequent word recognition. Thus, this 

study indicates clear and positive findings in support of 

this pedagogical method because a large benefit was gained 

for a rather small amount of time. 

Based on the research findings, it is recommended that 

individualized direct instruction of the highly frequent 

words of English should be utilized with second language 

learners. As the findings demonstrate, this increased 
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vocabulary knowledge may have a significant positive effect 

on reading comprehension and rate of speed for frequent word 

recognition. Students should also be encouraged to guess the 

meaning of the less frequent words from context. 

Vocabulary is the largest single predictor of reading 

competency as argued by Nation and Coady (1988). If 

recognition vocabulary is large enough, then, the reader is 

enabled to read texts in a skillful manner. In other words, 

the reader will be able to learn the meaning of unknown, 

less frequent words from context, which will, in turn, may 

affect the vocabulary size as also argued by Nation (1993). 

Decrease in reaction time for frequent word recognition 

also contributes to successful reading comprehension. Yang's 

(1997) experimental study demonstrated that a rather small 

amount of focused exposure to vocabulary items resulted in 

the brain's achieving automaticity in recognizing these 

words. As argued by Schneider and Shiffrin (1977), tasks 

requiring conscious attention can become automatic with 

repetition. Therefore, once the identification of highly 

frequent words becomes automatic as sight vocabulary, then, 

less cognitive capacity will be needed, and as a result, 

more time will be allowed for other tasks i.e., higher level 



189 

processing, such as making predictions and inferring the 

meaning of unknown lower frequency words from context 

(Coady, 1993) . 

Thus, second language learners do not need training in 

order to achieve automaticity for frequent word recognition 

but they do need systematic focused exposure to L2 

vocabulary to achieve such a goal. 

Thus, based on the research findings it is highly 

recommended that second language learners should be taught 

the first 2000-3000 words as quickly as possible by direct 

vocabulary instruction. Teaching these 2000-3000 v/ords will 

account for approximately 4000-5000 words including the 

inflectional and derivational word forms. 

After this high frequency vocabulary is acquired 

allowing for greatly improved comprehension of a written 

text, then students should be provided with substantial 

amounts of reading in order to put all this vocabulary 

knowledge into use as also argued by Mezynski (1983), and 

Nation (1993) . 

Improved knowledge of highly frequent words should also 

carry over to listening and speaking, enabling second 

language learners to improve in their listening and speaking 
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skills. 

Moreover, individualized instruction on the computer 

should be the mode of instruction for teaching the most 

frequent words since the second language learners tend to 

know different subsets of the vocabulary, making group 

instruction highly improbable. As the student responses to 

the questions on the survey indicated, students had a 

favorable reaction to learning these most frequent words of 

English on the computer in the form of individualized 

instruction. 

Furthermore, individualized instruction on the computer 

is a low-cost instructional mode since it is done outside of 

class without taking precious classroom time. 

When computers are not available, students should be 

given word lists with the definitions as well as example 

sentences where each word is presented in context. Students 

should also be asked to do exercises such as those on the 

vocabulary software used in this study. 

Suggestions for Further Study 

The following issues warrant further investigation: 

In this experimental study control students completed 
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three hours of reading and reading comprehension exercises. 

Additional research should be conducted in which control 

students will be asked to do extensive leisure reading. 

Krashen (1989) claims that vocabulary can most efficiently 

be acquired by easy, and comprehensible leisure reading. 

Therefore, the effectiveness of Krashen's Input Hypothesis 

can be put to test. 

Furthermore, the subjects' TOEFL or Michigan test 

scores should be examined both before and after such 

vocabulary study to see if there is any contribution to 

overall proficiency. 

In addition, a follow-up test should be conducted 

within six months to see the long-term effects of direct 

instruction of the highly frequent words of English. In 

other words, data should be collected at a later point in 

time from the same participants to see the long-term effects 

of direct instruction of the highly frequent words of 

English on vocabulary gain, reading comprehension, and 

reaction time. 
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APPENDIX A 
LEARNING STRATEGY DEFINITIONS 

LEARNING STRATEGY DESCRIPTION 

A. METACOGNITIVE 
STRATEGIES 

Advance organizers 

Directed attention 

Selective attention 

Se1f-management 

Advance preparation 

Self-monitoring 

Making a general but 
comprehensive preview of the 
organizing concept or principle 
in an anticipated learning 
activity. 

Deciding in advance to attend in 
general to a learning task and to 
ignore irrelevant distractors. 

Deciding in advance to attend to 
specific aspects of language 
input or situational details that 
will cue the retention of 
language input. 

Understanding the conditions that 
help one learn and arranging for 
the presence of those conditions. 

Planning for and rehearsing 
linguistic components necessary 
to carry out an upcoming language 
task. 

Correcting one's speech for 
accuracy in pronunciation, 
grammar, vocabulazry, or for 
appropriateness related to the 
setting or to the people who are 
present. 
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Delayed production Consciously deciding to postpone 
speaking to learn initially 
through listening comprehension. 

Self-evaluation* Checking the outcomes of one's 
own language learning against an 
internal measure of completeness 
and accuracy. 

Self-reinforcement Arranging rewards for oneself 
when a language learning activity 
has been accomplished 
successfully. 

B. COGNITIVE 
STRATEGIES 

Repetition Imitating a language model, 
including overt practice and 
silent rehearsal. 

Resourcing Using target language reference 
materials. 

Directed physical 
response 

Relating new information to 
physical actions, as with 
directives. 

Translation Using the first language as a 
base for understanding and/or 
producing the second language. 

Grouping Reordering or reclassifying and 
perhaps labeling the material to 
be learned based on common 
attributes. 

Note-taking Writing down the main idea, 
important points, outline, or 
summary of information presented 
orally or in writing. 
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Deduction Consciously applying rules to 
produce or understand the second 
language. 

Recombination Constructing a meaningful 
sentence or larger language 
sequence by combining known 
elements in a new way. 

Imagery Relating new information to 
visual concepts in memory via 
familiar, easily retrievable 
visualizations, phrases, or 
locations. 

Auditory representation Retention of the sound or similar 
sound for a word, phrase, or 
longer language sequence. 

Key word Remembering a new word in the 
second language by (1) 
identifying a familiar word in 
the first language that sounds 
like or otherwise resembles the 
new word, and (2) generating 
easily recalled images of some 
relationship between the new 
word. 

Contextualization Placing a word or phrase in a 
meaningful language sequence. 

Elaboration Relating new information to other 
concepts in memory. 

Transfer Using previously acquired 
linguistic and/or conceptual 
knowledge to facilitate a new 
language learning task. 
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Inferencing Using available information to 
guess meanings of new items, 
predict outcomes, or fill in 
missing information. 

Question for 
clarification 

Asking a teacher or other native 
speaker for repetition, 
paraphrasing, explanation, and/or 
examples. 

C. SOCIAL MEDIATION 
Cooperation Working with one or more peers to 

obtain feedback, pool 
information, or model a language 
activity. 

(O'Malley et al., 1985, pp. 33-34) 
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APPENDIX B 
QUESTIONNAIRE 

1. The program helped me learn vocabulary. 

Strongly Disagree Disagree Can't Decide Agree Strongly Agree 

2. The program helped me with my reading. 

Strongly Disagree Disagree Can't Decide Agree Strongly Agree 

3. The program helped me recognize words fast. 

Strongly Disagree Disagree Can't Decide Agree Strongly Agree 

4. The program helped me recognize words easily. 

Strongly Disagree Disagree Can't Decide Agree Strongly Agree 

5. The program was enjoyable to use. 

Strongly Disagree Disagree Can't Decide Agree Strongly Agree 

6. I wish there were more computer programs for vocabulary 
and reading. 

Strongly Disagree Disagree Can't Decide Agree Strongly Agree 

7. What did you like the most about the vocabulary 
program? 

8. What did you like the least about the vocabulary 
program? 
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