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Abstract 

In this study, the effect of the word processor on 

third semester Spanish students at the University of Arizona 

was examined. The study was performed over two semesters, 

using a control and an experimental group each time. The 

communicative language approach for second language learning 

was implemented in a cooperative learning environment for 

both control and experimental groups. Control groups used 

paper and pencil to write their class essays and 

experimental groups used the word processor. The 

experimental groups outperformed the control groups. The 

semester variable by itself was also significant. However, 

there was no significant interaction between group and 

semester. Replication studies are needed to validate the 

results of this study. 
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CHAPTER 1 

INTRODUCTION 

Traditionally in second language acquisition, most of 

the emphasis has been placed on the teaching of grammar. 

Customary practices have included drills and repetition of 

verb conjugations. However, in real life situations, one 

never hears this type of language use. According to 

Krashen's Communicative Approach to Second Language Learning 

(1981; 1982; 1983; 1984; 1985), students should always be 

allowed total freedom of response in second language 

learning situations. Preset "right" answers and drills are 

not the most desirable way to learn a second language. 

Chastain's communicative approach to second language 

acquisition and learning (1980) also stresses that the open 

endedness of real life situations should be pursued when 

learning second languages. 

Cognition cannot be left out when discussing thinking 

in the language learning process of college students. The 

developmental stage that college students are in and the 

types of analyses that they must execute in order to succeed 

when learning a second language or the process of English 

composition forces one to examine the implicated cognitive 

processes (Leontiev, 1981; Vygotsky, 1962; Pulaski, 1980; 

Flavell, 1985). Rote learning as illustrated by Leontiev 

1 
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(1981) and Papert (1970) simply does not apply here; higher 

order processes of thinking (Vygotsky, 1962) now come into 

play. 

According to the Cognitive Writing Theory for English 

proposed by Flower and Hayes (1981), writing is not a simple 

linear process, but a more complex hierarchical structure 

with processes and sub-processes. To help students to 

become better writers, they should be encouraged to think 

through the different phases of the writing process and 

should also have the possibility of returning to a previous 

step whenever necessary. Students should be encouraged to 

invent while writing and to create answers to the questions 

they pose to themselves while writing. It is this problem 

solving technique in the writing process that makes writing 

cognitive. 

Problem solving techniques do not necessarily have to 

be practiced by an individual student to be effective. In 

the area of English composition, there have been positive 

reports of learning in a cooperative environment (Johnson & 

Johnson, 1978; 1986; Johnson et al., 1981; Johnson, Johnson 

& Stanne, 1985), with and without the use of computers. 

From a review of related literature, it appears that when 

students have an audience and someone with whom to consult, 

they are able to achieve more positive results„ 

When reviewing the literature in the area of English 

composition and computers, it has been found that writing 
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has been typically approached in a linear fashion and that 

most of the available CAI software for writing does not 

allow for students to expand their options when composing 

(Newman, 1987). There are preset questions to be answered 

in an expected "correct" way and a certain order to be 

followed. Because of these preset structures, students do 

not have the opportunity to explore other more innovative 

solutions when writing. In order to allow for a wider 

margin of flexibility, it becomes necessary to explore the 

use of other computer tools (Lesgold, 1983). 

Due to its great flexibility, the word processor has 

been proposed as an ideal writing tool (Smith, 1988; Newman, 

1987; Underwood, 1984; Lesgold, 1983; Collier, 1983; 

Heffron, 1986; Dauite, 1983; Barlow, 1987). Correcting 

mistakes when writing becomes easy, neat and legible and 

hard copies can be easily produced. Although it is 

recognized that more research is needed in the area of 

composition and computers (Farrington,1982; Tegey, 1985), 

the word processor does show much promise in the area of 

language learning due to its flexibility. 

Traditionally in second language learning, computers 

have been used for drills, but the Natural and Communicative 

Theories for Second Language Learning state that drills and 

emphasis on grammar are not the best ways to teach a second 

language. Due to its flexibility, the word processor 

appears to be a logical choice for open ended essay writing. 
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Because second language learning parallels first language 

learning, we would expect the same type of cognitive 

processes to take place in English or in a second language. 

The purpose of this study was to investigate the impact 

of word processors on third semester Spanish students at the 

University of Arizona. The basic Spanish program at this 

university implements both the Natural and Communicative 

approaches to second language teaching and learning which 

make it necessary to use a flexible, nonlinear computer tool 

when teaching second languages with computers. Therefore, 

word processors were used to write essays. Since 

cooperative learning methods have been successful in English 

essay writing, this technique was also used to enhance 

learning while writing compositions in Spanish. 

The main questions to be answered were: 1) Do students 

who use the word processor obtain higher scores in their 

Spanish course than those who use pencil and paper for 

writing essays? 2) Is there a difference between scores 

when different Spanish instructors teach the control groups? 

3) Is there significant interaction between groups and 

semester? In the following sections, second language 

theories implemented at the University of Arizona1 Basic 

Spanish Program will be discussed and thought processes and 

language learning will be addressed. The Flower and Hayes 

Cognitive Theory of Writing will be explained as well as the 

use of the computer as a cognitive tool. The third section 
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will discuss the role of computers in education, both 

positive and negative, cooperative learning, and computers 

and writing. Finally, a synthesis of research in writing 

with computers will be presented. The second chapter will 

consist of the method used for this study and then the 

results, discussion, conclusions and recommendations will 

follow. 

Second Language Learning Theories 

According to Chastain (1980) learning and teaching a 

second language is like putting together a puzzle. Each 

individual skill resembles a part of the puzzle, and in 

order for this puzzle to make sense, there has to exist 

unity among the parts. Even though each individual part is 

important, the idea of the whole puzzle must be kept in mind 

in order to obtain a complete developmental model. It is 

the whole puzzle that gives each part its meaning. 

The four skills included in Chastain's communicative 

approach to second language teaching and learning are 

speaking, reading, listening and writing. According to 

Chastain, one of the problems commonly found in the second 

language classroom is that emphasis is placed on only one 

skill at a time. The solution to this problem entails 

understanding the overall goal of second language 

instruction and how the four skills fit together. 
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Second language learning is much, more difficult than 

first language learning and most people seem to have 

trouble with the second language learning process. How can 

we organize the steps necessary for second language 

acquisition? Traditionally, second language learning has 

been accomplished through the input of grammar in a specific 

imaginary situation, such as shopping at the grocery store. 

Traditionally too, material has been taught according to 

level of complexity, starting with the most simple language 

structures. According to research, however, what students 

learn most effectively and quickly is what is of most use to 

them. Therefore, it is suggested by Chastain that second 

language learners only recognize and understand the more 

complex grammatical points. One would not expect the 

student to produce a complex verb tense, for example. 

The Natural Approach to second language learning, 

which is very similar to Chastain's communicative approach, 

is what Krashen defines as understanding the message in what 

we read and hear in a foreign language. Like Chastain, 

Krashen also incorporates four basic skills into his theory: 

reading, listening, writing and speaking (Krashen, 1983). 

Krashen's Monitor Model distinguishes between a conscious 

language learning process and a subconscious language 

acquisition process (Ahmad, 1985). According to Krashen 

(1981; 1982; 1985), there are two parts to adult second 

language mastery. One is "learning11, defined as conscious 
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knowledge; this category includes grammar rules that the 

student knowingly manipulates. This type of knowledge can 

be rethought and adjusted accordingly. The other category, 

according to Krashen, is "acquisition", defined as the 

subtle, subconscious process that produces a "feel" for a 

language, or what Chomsky calls "tacit competence" (Krashen, 

1985). Chomsky's "performance" refers to the ability to 

actually put knowledge to use in language output; this is 

Krashen's "learning". 

Learning, says Krashen (1982), becomes acquisition 

when cognitive control over the second language is achieved. 

The language development process now becomes facilitated and 

fluency can be attained. Learning, in Krashen's terms, 

becomes possible only after the onset of Piaget's formal 

operations stage (Ahmad, 1985). In Krashen's terms then, 

the ideal second language learner will be able to keep a 

balance between message, or what is acquired, and form, what 

is learned. 

An important point to keep in mind when teaching a 

second language says Chastain (1980), is that each student 

can benefit more from a specific learning approach. 

Learners at Piaget's concrete stage may make more progress 

from a behavioral approach while students who are beyond the 

concrete stage may benefit more from a more abstract 

approach. Also, some learners may retain more from a visual 

presentation of material instead of an auditory one. Thus, 
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we not only have to consider content when teaching a second 

language but also the way in which it is taught. 

Krashen (Krashen & Terrell, 1983) states that the only 

way to acquire a second language is through comprehensible 

input. Comprehensible input is defined by Krashen as units 

of auditory or printed material in the target language that 

can be understood by the student. Some structures within 

the comprehensible unit however, may not be yet acquired by 

the student but this should not be a problem. Krashen says 

that comprehensible input should not be grammatically 

sequenced. This would be artificial because natural 

language is not grammatically sequenced. By insisting on 

teaching the conscious grammar rules first (Krashen, 1981) 

it is possible to hinder a student's progress in a second 

language. The least important contribution to second-

language learning and acquisition is the use of mechanical 

drills. The natural approach second language classroom will 

use a communicative syllabus and will combine the informal 

intake environment with a formal linguistic environment. 

Another important aspect of second language learning is 

error management. Should we correct every error? Is it 

possible to advance in a second language while still making 

errors? The communicative approach stresses that message is 

more important than linguistic purity. This approach 

emphasizes the use of the second language, even though it 

may contain errors. Errors are viewed as an inherent part 
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of second language learning. The communicative approach 

does not ignore errors, but it does not correct them in such 

a way as to hinder message production (Chastain, 1980). 

Krashen (1985) agrees with Chastain in that it is not 

to the advantage of the student to correct every error at 

all times. Krashen believes that in the process of second 

language acquisition, error correction is actually not 

effective. Therefore, the main goal of the communicative 

method of second language teaching is the transmission of 

messages. Can the student make himself understood in the 

target language? The form in which the message is conveyed 

becomes secondary (Krashen & Terrell, 1983). The task of 

the instructor, then, is to teach for message transmission 

and for the development of basic personal communication 

skills both in the oral and written form. 

Chastain (1980) recapitulated several different ideas 

about language and writing. According to Vygostsky, 

external speech is the product of thoughts. Penfield states 

that before the development of words, we have a mental 

concept of what we want to express. In order to become 

fluent in a second language, practice is needed in 

converting thoughts to language. Composition writing 

provides the practice of this skill at each student's pace. 

Coleman's definition of composition writing is "speaking on 

paper". Writing helps to further control the language rule 

system and to develop the language learning process. 
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Writing is a dynamic process and the writer becomes more and 

more fluent with practice (Chastain, 1980). 

When teaching writing in a second language, research 

shows that methods providing comprehensible input are much 

more successful than the traditional grammar and drill 

methods (Krashen, 1985; Chastain,1980). Although there is a 

lack of empirical investigation, existing data shows 

parallelism between first and second language writing 

processes (Krashen, 1984). Therefore, it is possible to use 

an English language based writing process model when 

analyzing the second language writing process of American 

students. 

According to Krashen, the best writers are those that 

let go of the message in their writing and worry little 

about grammar. They are also more concerned about their 

audience. Research has shown that the study of grammar does 

not have a significant effect on writing skills (Krashen, 

1985). Good writers are usually those with a flexible 

writing plan. Writing is an intellectual tool that can 

stimulate and develop new ideas. 

Reading, like listening, is comprehensible input and 

like in first language acquisition, reading is expected to 

affect writing skills. According to Krashen (1985) and 

Selfe (1986) the practice of reading facilitates writing. 

The more a person reads, the better he writes. It has been 

found that students that have been brought up in reading 
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environments at home have had good writing skills in school 

(Krashen, 1985). Reading for content (Krashen, 1982) does 

help in second language acquisition. 

Speech, says Krashen (1982), is an indirect way to 

acquire a second language. Speech is not comprehensible 

input but can elicit a spoken response from another person. 

This oral response is comprehensible input that leads to 

second language acquisition. Therefore, the more students 

participate in conversations, the more they learn from 

listening to oral responses. When first starting in a 

second language course, the student should be allowed a 

"silent period" (Krashen, 1985). Because speech is the 

product and not the cause of second language acquisition, it 

makes sense that speech production will not happen 

immediately. 

When describing the acquisition of mathematical skills 

by children, Papert (1980b) talks about "syntonic learning" 

which he considers the equivalent of Piagetian learning. 

This type of learning refers to knowledge that is acquired 

without being taught; it is acquired in a dissociated way. 

As Piaget would say, it is knowledge that is discovered. It 

does not come about as a result of a curriculum, quiz or 

grade. This resembles the same type of subconscious 

phenomenon that takes place in adult second language 

learning, labeled by Krashen as "acquisition". It is the 

acquisition within the adult second language learning 
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process that the communicative and natural approaches mainly 

strive to stimulate through comprehensible input. The 

student is continually presented with reading and listening 

material. Writing and speaking allow reinforcement of what 

is being acquired and finally, grammar rules are presented 

for more conscious second language manipulation. 
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The problem of thought is probably the major current 
psychological concern, and is connected with the further 
development of our methodology of foreign language teaching. 

(Leontiev, 1981, p.61) 

Thought Processes and Language Learning 

When defining thought, Leontiev discusses reflex 

responses. Reflex responses refer to Skinner's and Hull's 

responses and Thorndike's reactions (Gardner, 1985; Henry, 

1942). These three behaviorists claim that there is no 

thinking or learning in cognitive terms, but that our 

behaviors are direct responses to previous stimuli. 

Mentalism does not play any role in behavior neither in 

beast nor man. Leontiev (1981) states that an automatic 

reflex is not actually thinking, but a mechanical response 

that has been learned. For example, when we pull our hand 

away from a sudden flame, we are not reasoning. This is an 

illustration of an automatic, unconscious act. On the other 

hand, there also exists intellectual activity, which is one 

of the major differences between men and animals. Chomsky 

(Bracken, 1984) would agree to this: 

There is nothing useful to be said about 
behavior or thought at the level of 
abstraction at which animal and human 
communication fall together...human 
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language, it appears, is based on entirely 
different principles...As far as we know, 
possession of human language is associated 
with a specific type of mental organization, 
not simply a higher degree of intelligence... 
(p. 116) 

Cognitive psychologists have been concerned about how 

behavior is influenced by knowledge (Zimmerman and 

Rosenthal, 1978). They try to explain behavior in terms of 

cognition, a "method of processing information" (p. l). 

According to cognitive psychology, there is a two-way 

interaction between the environment and the person. In 

others words, it is not possible to study thought and 

contextual environment separately. 

Along with stimuli perception there is also 

interpretation and mental representation (Zimmerman & 

Rosenthal, 1978). There is an abstract mental construction 

that is constantly functioning which results in the learning 

of new concepts. Abstract thinking cannot be the result of 

a simple stimulus-response connection as has been indicated 

by research. For example, in one of their studies, Kendler & 

Kendler (Zimmerman & Rosenthal, 1978) established the 

existence of mental abstraction. Cognitive processes can no 

longer be excluded from the learning process. Leontiev 

(1981) agrees with this statement and says that when dealing 

with intellectual behavior, there are problems, possible 

choices, and therefore, decisions to be made. This is true 

thinking. Therefore, true thinking is not a reflex 
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response. 

Leontiev (1981) argues that abstract thought is begun 

at childhood, contrary to the notion that concrete thought 

precedes abstract thought. This point of view could 

eventually explain the acquisition of foreign language 

learning. Leontiev's point of view is contrary to Piaget's 

(Mussen, 1983), who theorizes that abstract thinking begins 

during the formal operations stage in adolescence when there 

is a new organization of cognitive structures. However, 

there has been much controversy about the stage order in 

Piaget's theory (Brainerd, 1978, 1979, 1981, 1983; 

Zimmerman, 1983). Not everyone believes that only certain 

types of abilities are possible within a specific stage, or 

that the stages must necessarily develop in a strict order. 

According to Leontiev (1981), there are basically 

three different approaches that students can follow when 

answering questions. The first is the "rote" learning 

strategy, where the student merely repeats what has been 

found in books. Papert (1970) parallels this type of 

learning to that of pigeons in Skinner boxes. The second 

approach is the problem solving technique, where the student 

applies book knowledge to a new situation; here we have a 

cognitive process in action. The third process, proposed by 

Vygotsky (Leontiev, 1981) was labeled "contiguous 

development". Here the student goes beyond his knowledge 

and intellectual skills, reaching a higher level of 
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thinking. Vygotsky (1962) said that newly developed 

intellectual structures were continuously added on to old 

ones, thus resulting in a higher level of thinking. 

This thinking process proposed by Vygotsky is parallel 

to the hypothetico-deductive type of thinking proposed by 

Piaget (Pulaski, 1980) which is reached during the formal 

operations stage. As stated by Flavell (1963) when 

explaining Piaget's developmental theory, it is. during the 

formal operations stage that a person reaches his maximum 

intellectual development. This type of thinking process 

comprises hypotheses and logical deductions in order to 

reach a conclusion (Pulaski, 1980; Flavell, 1985). 

Thinking, says Piaget, is abstract and does not 

necessarily involve reality. Therefore, the adolescent can 

manipulate both reality and hypothetical thinking at once; 

it is now possible to unearth many different types of 

material and obtain a more complete mental picture of 

things. This abstract type of thinking also allows for 

further equilibration of internal concepts which eventually 

leads to higher states of equilibrium (Flavell, 1963). 

Writing and Cognition 

According to Chomsky (Bracken,1984), there are two 

aspects of the use of language as proposed by Descartes; one 

is mechanical and the other creative. It is the creative 

or cognitive part of language that will be examined here. 
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English and English (Zimmerman & Rosenthal, 1978) define 

cognition as "a generic term for any process whereby an 

organism becomes aware of or obtains knowledge of an 

object... It includes perceiving, recognizing, conceiving, 

judging, reasoning" (p.l). The term cognition (Zimmerman & 

Rosenthal, 1978) also refers to "a covert processing of 

information" (p.3). 

As stated by Krashen (1985), "writing is a powerful 

intellectual tool for cognitive development—it can make you 

smarter" (p. 115). By "smarter", Krashen means that the 

writing process encourages mental growth and the development 

of new ideas; writing also helps in the clarification of 

thoughts. When explaining a cognitive theory for the 

process of writing, Flower and Hayes (1981) begin by stating 

that writing is a unique, creative process which possesses 

its own rules and strategies. The writer will switch on 

this process while composing. 

Within the traditional writing model (Flower & Hayes, 

1981) the stages are first, pre-writing, second, writing, 

and third, revising. Pre-writing refers to the step prior to 

the actual impression on paper or input onto a computer 

screen. It is at this time that the writer mentally 

incubates ideas and organizes what he will later on write. 

This is like a brewing process; it is a planning stage. The 

second stage is the actual writing and the third, the 

revising stage, is when the writer changes the final product 
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as many times as necessary in hopes of ameliorating it. 

But, research results have shown that this order, like 

Piaget's developmental stages, is not necessarily followed 

when people write (Flower & Hayes, 1981). More skilled 

writers tend to revise again and again as they compose, so 

revising becomes a continuous part of the writing process. 

Therefore, in the writing process model proposed by Flower 

and Hayes, the linear stage model is replaced by a 

hierarchical structure with processes and sub-processes. 

One of the advantages of this breakdown and identification 

of steps is that it allows for the contrasting of techniques 

between good and poor writers. Also, it is possible to 

inspect writing with much more detail. 

The writing process model presented by Flower and 

Hayes (1981) includes first, what they label the rhetorical 

problem, and three major components which are also present 

in each of the three units in the model. By rhetorical 

problem they denote the task itself, which is the problem 

that the writer must solve. The audience that the writer 

keeps in mind while composing is a second component, and 

third is the role of the writer. 

What Flower and Hayes (1980) stress as vital for a 

writer is the ability to create while solving problems in 

writing as opposed to trying to discover inspiration and 

answers; this problem solving through invention is what 

makes writing a cognitive process. When there is no 
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inspiration for the writer, there is nothing to be found. 

On the other hand, a person who is encouraged and if 

necessary, taught to invent, will have no resource limits 

when composing. Therefore, in order to be a fruitful 

writer, the person must create his own problem, his own 

questions to answer, and his own solutions. 

As suggested by Papert (1970), students should be 

taught how to think. As students think and therefore learn, 

they will hopefully be able to transfer acquired knowledge 

and strategies to other new problems and situations. As 

expressed by Bruner (Taba, 1962), in order to facilitate the 

transfer of learning, there is a need for "understanding the 

structure of the subject matter". As the student proceeds 

through a problem and tries to solve it, he will hopefully 

also gain more comprehension of the course material. Bruner 

also says that concepts will be learned more effectively 

when the student discovers them on his own while solving 

problems. Taba (1962) adds that concept meanings and new 

situations must be real to students in order for most 

effective transfer to take place. Therefore, it is vital 

for the instructor to design situations that are as real as 

possible when explaining concepts or when giving an 

assignment. 

During the process of creating a problem and answering 

questions to solve it, writers tend to internally speak to 

themselves (Flower, 1979). Flower calls this process 
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Writer-Based prose. This procedure resembles what Piaget 

and Vygotsky observed in children at play or when trying to 

solve a problem (Flower, 1979; Pulaski, 1980). Piaget 

labeled the self-directed monologue "egocentric speech" and 

Vygotsky extended it to end in silent adult "inner speech" 

(Vygotsky, 1962? 1978; Wertsch & Stone, 1985). Vygotsky 

(1985) explains that although egocentric speech and inner 

speech are interrelated, they are not exactly the same, 

Egocentric speech is the basis for inner speech. As 

explained by Wertsch and Stone (1985), 

Vygotsky argued that egocentric speech is the 
bridge between external interpsychological 
functioning and internal intrapsychological 
functioning. His claim was that the "scheme 
of development [is] first social, then 
egocentric, then inner speech" (p. 172). 

The purpose of this type of spoken (egocentric) or 

internal (inner) monologue in both children and adults is 

not to communicate with other people, but to think, to plan, 

to organize and control activities. For the writer, 

Writer-Based prose is the process by which a logical, 

meaningful structure of ideas for a theme is set up. It 

involves sorting, organizing, and clarifying of stored 

information. 

The three other major components of the Flower and 

Hayes cognitive model are: 

1. The task environment; refers to that which is 
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external to the writer, such as the assignment and later 

on, the text. 

2. The writer's long-term memory; means the long-term 

storage of ideas that the writer has in mind when composing, 

including the audience that he is writing for. Can also 

refer to books or other sources of external information. 

3. The writing process: refers to writing processes per 

se, and particularly, to Planning, Translating and 

Reviewing. A Monitor takes charge of these three elements 

in the writing process. 

Flower & Hayes (1981) define "Monitor" as a mental 

system within the writer which organizes abstract writing 

functions. For example, the monitor controls the length of 

the generation of ideas and then moves the writer on to the 

actual composing period. Obviously, because every person is 

unique, every writer's monitor is also singular. Some 

writers generate as they compose; others develop the whole 

piece before writing a single word. 

In this model, Planning refers to the mental portrayal 

of the body of knowledge to be used in the composition, not 

to the act of decision making. This abstract mental 

illustration need not necessarily be expressed in words; 

ideas may be represented by images. Also, a single image 
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may encompass a whole set of related concepts. Within 

Planning are found the sub-processes generation of ideas and 

organizing. These two sub-processes work in unison to 

create and shape a meaningful writing structure. The third 

sub-process, goal-setting, comprises goals produced by the 

writer which he hopes to achieve in the essay. 

Translating is defined as "the process of putting 

ideas into visible language". In this process, the ideas in 

Planning are actually converted into words, phrases, 

paragraphs, etc. So, Translating requires for the writer to 

use lexical and syntactic rules. But, if the writer places 

too much emphasis on grammatical rules, for example, then 

the ideas in Planning may become muddled or lost and the 

writer may become frustrated. 

Reviewing can be planned and realized by evaluating 

the product and making changes after translating, or it can 

also be done in an unplanned manner while ideas are still in 

the planning process. Reviewing contains the sub-processes 

evaluating and revising, which have the unique ability of 

interrupting any other process in this writing model at any 

time. 

The Computer as a Cognitive Tool 

According to Salomon (1987), there is an important 

difference between machines and tools. Machines are 

autonomous and can perform work for us without our 
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intervention; they require no human involvement. Tools, on 

the other hand, do not function alone. In order to be 

classified as a tool, there is a need for interaction 

between a human-made device and the person using it. Tools 

cannot function without human intervention. Tools are also 

characterized by having coherence and boundaries. They can 

perform certain limited, specific, associated tasks that can 

be controlled by the user. 

There is also a difference between what constitutes a 

tool and a cognitive tool. A cognitive tool, a computer-

based tool specifically, allows for the accomplishment of 

cognitive, symbolic functions that could not take place 

otherwise. What a student can do while composing an essay 

on a word processor, for example, could not be done with 

paper and pencil. The output produced by a computer depends 

on the user's cognitive input. This input can be immediate 

or stored in a computer's memory. As explained by Pea and 

Kurland (1984), a writing technology becomes cognitive when 

it assists the writer develop those cognitive activities 

inherent to the writing process. 

There is a difference too, between what constitutes ' 

computer-based or computer-aided learning materials and a 

computer tool (Salomon, 1987). Most of the former, CAI 

(Computer Assisted Instruction), for example, provides a 

predesigned structure for the learning pattern that is to 

take place. A computer tool provides the means for open-
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ended solutions to problems. The learner is in control and 

provides the content. Because a computer tool provides 

powerful and sophisticated means to ease performance, 

cognitive processes are more easily activated. Mechanical 

and rote activities vanish, allowing for a higher order 

mental level of performance that would not be possible 

without the computer tool. Therefore, it is also possible 

to attain higher levels of learning. 

As long as lower order mental functions are not 

occupying all of a student's thinking process, then it is 

possible to achieve higher order mental functioning. Thus, 

it is important for the use of the computer tool to be 

mastered first so that not all of a user's efforts will 

center around controlling the tool. Unlike most 

instructional software that provides specific instructions 

and choices to students, the word processor can be used as 

an open ended tool; but, if it is not used properly it may 

not facilitate learning. Therefore, the proper way to use a 

word processor as a cognitive learning tool depends on the 

instructional guidance. . 

When using the word processor to write essays, there 

are two types of mental activities that transpire. Because 

the word processor is an open ended tool, the student that 

writes with one not only learns the content that he 

discovers but also learns the discovery procedure. This 

type of learning would be somewhat analogous to Kohler's 
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insight thought process, the "A-ha experience" in which 

there is a need to restructure the elements in given 

circumstances in order to reach a solution (Gardner, 1985). 

As the student composes (Salomon, 1987), he also 

relates the new material that he has written to his existing 

knowledge schemata. The result is an improved mental model 

that helps the student to think. "Thoughts about thoughts 

or awareness of one's own thought processes and strategies 

of thought" (p. 51) is the definition that Borkowski 

(Sattler, 1988) gives for metacognition. According to 

Borkowski, metacognition is a facilitator of cognitive 

routines and strategies. It helps with planning, self-

monitoring, inventiveness, self-criticism, and strategy 

selection for novel situations. Strategies refer to those 

that we already apply or to new ones. Also, metacognition 

aids in dealing with puzzlement when confronted with new 

situations that require solutions. Metacognition helps a 

person to apply slightly modified strategies to new tasks or 

to realize that a certain strategy will work for a variety 

of different problems; it also aids in memory retrieval. 

Encountered problems can be more effectively solved with the 

integration of metacognitive knowledge and strategic 

behaviors. 

As stated by O'Shea and Self (1983), there is now a 

tendency to use computers in a cognitive rather than in a 

behavioral way. There is also a tendency to demechanize the 
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way computers are used. Students are now considered 

thinking, understanding, and contributing individuals when 

using computers. Mechanical drills and exercises are out. 

Because it is necessary to think about what one is writing 

when using the word processor, mindless automatic thinking 

functions are absent. Research shows that when it is 

necessary to think while doing, to make choices or to plan 

strategies, then learning is facilitated. Word processors 

are interactive, open ended computer tools. Therefore, when 

used properly, they elicit thinking and as a consequence, 

learning. 

As stated by Bruner (Biehler, 1978), one of the goals 

of learning is to transfer what is learned to other similar 

situations. Transfer is also a central issue when using the 

computer as a cognitive tool. What we learn should be 

available in the future and should facilitate further 

learning. It is possible to transfer in a general way as in 

a basic idea, or in a specific way as in the application of 

specific skills. When using the word processor as a tool 

for second language acquisition then, students will ideally 

transfer what is learned and discovered while using the 

computer to other language learning situations. What is 

learned while writing will be expected to transfer to the 

other skills, listening, reading and speaking. 
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Computers in Education 

Although computers as language teaching assistants 

have been used in education for about twenty years, we still 

do not know what future changes computers will bring about 

in education (Smith, 1984; Last, 1984; Taylor, 1980; 

Hainline, 1987). Bork (1979) states that the future of 

computers in education is both terrifying and exciting due 

to this uncertainty. According to Smith (1988), it is very 

easy to be seduced by an attractive software package with an 

impressive sounding name. In order to avoid this, it is 

important for teachers to learn about computers so that the 

instructors are able to control the computers and not vice-

versa, since computers in education can be negative if not 

used correctly. That is, computers can be utilized in 

ways that distort instead of simulate real life language. 

Grammatical drills, for example, can give students the 

impression that a conversation will develop in a comparable 

structured manner when in reality, this is not so. 

Unrealistic language situations should be avoided in any 

second language learning context so when using computers, 

software should be carefully selected by instructors. It is 

important to keep in mind that attractive software 

exercises are not always the best for second language 

acquisition. 

Two main issues when utilizing computers in the 

classroom are: who will control the computers and how they 
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will be used. As expressed by Ahmad (1985), 

The computer is a tool, of itself incapable of 
action. It has no inborn wisdom, no mind of its 
own, no initiative, and no inherent ability to 
learn or teach. It will perform, with remarkable 
speed, exactly the instructions given to it by a 
human user. These instructions can be typed into 
the computer from a keyboard, or can be assembled 
in computer programs, which consist of series of 
instructions for the computer to execute. The 
computer is a servant. Its role in education is 
that of a medium. Far from threatening the 
teacher's position, it is totally dependent on 
the teacher in many ways: for example, it is 
unable to create educational materials without a 
human to direct it. All the linguistic material 
and instructions for its presentation must be 
specified by the teacher. It is the teacher, 
then, who can make the computer assume various 
roles (p. 2). 

Computers should not replace the instructor (Ahmad, 1985; 

Barlow, 1987; Eastment, 1986; Smith 1988). The information 

stored in the computer's memory will never equal the 

linguistic knowledge that a teacher can offer. The teacher 

is the real source of knowledge (Eastment, 1986 ). It is 

the teacher who should decide how the computer will be used 

in instruction and what part of the curriculum it will 

handle. 

Negative Aspects of Computer Use in Language Learning. 

Language has to be experienced in order to be 

learned. Language learning is really a social process that 

should be taught mostly through contact with people instead 

of machines. The teacher as well as classmates are 

necessary to foster human relationships (Dwyer, 1974); 
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learning in general happens through interaction with other 

people (Bork, 1979). As information centers, computers can 

be extremely useful, but still, they cannot take the place 

of people in language learning. They cannot provide us with 

the experience that we gain from others, such as experience 

gained through conversation. Computers can only provide us 

with information that will lead to our experiencing 

language. 

A most negative use of computers is using them as 

drill machines or test devices (Smith, 1988; Dwyer, 1974). 

They present material out of context and in fragments, and 

yet they do so in a very attractive, efficient manner; the 

efficacy of presentation appeals to both students and 

teachers. The danger here is that the software developed 

for the practice and learning of a language tends to be 

unrelated to the real use of language. Exercises are 

generated according to what the computer can do and not 

according to an adequate language learning methodology. The 

result is a variety of appealing, mechanical, yet mostly 

useless exercises. Game playing when using computers is also 

irrelevant, a waste of time (Smith, 1988). When using 

computers to teach a language, a risk is the possible 

distortion of language. Because the computer presents 

unrealistic exercises, the learner may acquire artificial 

language concepts. One example of this is the notion that 

everyday speech will resemble drills; the student may expect 
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to hear patterns that take after computer exercises. 

In teaching foreign languages, computers have been 

traditionally used for drills and practice (Cummins, 1986). 

Because of this, students have been exercising low level 

cognitive activities such as the acquisition of simple rules 

and rote memorization. This application, according to the 

literature (Underwood, 1984), has not had a significant 

impact on foreign language teaching practices at any level. 

It is no longer a part of modern language learning 

(Eastment, 1986). 

Positive Uses of Computers in Language Learning 

One of the positive aspects of the computer, according 

to Ahmed (1985), is its extreme accuracy and precision. It 

can perform the same activity over and over without making 

repetition errors that people would make. Its attention 

span is limitless and it never tires. It is also totally 

unbiased and can handle tremendous amounts of material. 

The flexibility of the computer offers power and control to 

the user and a limitless opportunity to develop the brain. 

Papert (1970) agrees with Dewey, Montessori and Piaget 

in that learning comes about by doing and thinking about 

what is being done. One of the bases of education 

innovation is always seeking better things to do and 

thinking of better ways to do them. Computers provide a 

whole universe of things to do. It is the task of the 
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educator, then, to provide an adequate setting for the 

student to think and learn while at the same time using his 

experience. 

As expressed by Papert, one can create computer-based 

microworlds for students to work in. Papert's definition of 

a microworld is: "a subset of reality or a constructed 

reality whose structure matches that of a given cognitive 

mechanism so as to provide an environment where the latter 

can operate effectively" ( p.204). In the cognitive sense, 

a microworld would be most effective when learning takes 

place through the interaction of the learner and his 

intellectual environment. This type of model follows 

Piaget's learner-directed learning process. An important 

goal in education, according to Papert, is to keep the 

student involved in his task in order for him to generate 

his own questions, ideas, possible outcomes, etc. 

Cooperative Learning and Computers 

Vygotsky and his advocates stated that an environment 

providing social interaction is a catalyst for human 

cognitive functioning. As explained in cultural and 

cognitive terms by Anderson et al. (Mussen,1983), an 

environment does not necessarily refer to a physical 

environment such as a classroom. An environment or context 

can be the people themselves, involved in some kind of 

interaction. Interaction denotes some type of mutually 
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informing behavior. Meaning is established through the 

interpretation of the members of the group; thus, 

cooperation is vital in situations where people interact and 

communicate. If language is communication and therefore 

interaction, then isn't cooperation the ideal situation for 

language learning? 

Interaction is a central theme for Piaget (Mussen, 

1983) and he places great emphasis on "cooperations". His 

definition of cooperation is "operations or mental 

transformations that are formed in concert with others" 

(p. 346). Continually present in Piaget's theoretical work 

is the idea that social and cognitive development are 

mutually dependent. 

Mason coined the term collaborative learning in 1972; 

it refers to the situation in which the students' most 

successful learning process takes place in a dynamic 

environment loaded with interaction. Johnson and Johnson 

(1978) use the term cooperative learning to refer to a 

situation in which students sink or swim together. Students 

learn together and share ideas. There is also goal 

interdependence. 

According to Mason, the use of collaborative learning 

leads to both academic and interpersonal gains (Brandwein 

and DiVittis, 1985). Others, (Dickson & Vereen, 1983; 

Johnson & Johnson, 1978; 1986; Johnson et al. 1981; 

Johnson, Johnson & Stanne 1985; Simpson; 1986) would 
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strongly agree with this statement. Gibson (1986) says that 

when students work in small groups and interact with a 

common goal in mind, they too become consultants, just like 

the instructor who functions as a monitor within the group. 

Peer interaction and critiquing cultivates self-critique, 

which is invaluable for the writing process. Dickson and 

Vereen (1983) state that it is important to clarify to 

students working in a cooperative learning situation that 

the whole group will receive one common grade. This 

encourages group cooperation. 

When peer critiquing is part of the writing process, 

students tend to be more cautious of their performance 

(Gibson, 1986). Also, peers learn to depend on each other 

for assistance; this interdependence evolves into group 

coherence. Students check with each other to confirm that 

an idea has been clearly communicated, for correctness and 

logic of verb tenses, for punctuation and spelling. It has 

been observed that when writing partners do not have the 

same opinion about a certain issue, they express this and 

specify in the essay who thinks what. This type of 

disagreement and individuality elicits the acquisition of 

one of the main goals of the communicative approach to 

second language learning, which is to express one's own 

likes and dislikes and to defend one's position. After all, 

as indicated by Vygotsky and Hawkins (Simpson, 1986), the 

resolution of conflicts in points of view can produce 
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cognitive change which leads to higher quality discussions. 

It is contention that generates new ideas and solutions 

(Simpson, 1986; Dickson & Vereen, 1983). Therefore, in a 

cooperative learning situation, disagreement among students 

working together on a writing assignment should not be 

avoided. 

The literature repeatedly supports the positive 

affective and cognitive gains obtained through cooperative 

learning experiences (Simpson, 1986; Dickson & Vereen, 

1983). Also supported is the belief that group activities 

result in students' greater productivity and self-esteem 

(Simpson, 1986). Another result is the concern and 

acceptance of people that are considered different. Simpson 

also asserts that computers encourage not discourage, group 

activities and learning. 

Yet research indicates that student 
collaboration results in better task 
performance and a greater interest in 
learning. It is quite likely that 
teachers would be more enthusiastic 
about student-student interaction using 
computers if more software were developed 
to promote the cooperative use of a 
single microcomputer by multiple users 
(p. 43) . 

Much attention is given to the interaction between 

instructor-students, students-computer and students 

material, but the student-student interaction is virtually 

ignored. This should not be so (Johnson & Johnson, 1986; 

Johnson, Johnson & Stanne; 1985; Dickson & Vereen, 1983) 
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since the exchange between students can greatly influence 

the computer learning experience and the attitude that 

students have toward their self-esteem, their school, the 

presented material, each other, and the computer itself. 

Furthermore, the experience with computers can even 

influence future computer-related careers. 

Much of the computer-related instruction has been 

designed for individual learning, and it is assumed that 

the ideal situation is one student per machine. Software 

has also been designed with one user in mind (Dickson & 

Vereen, 1983). But Johnson and Johnson (1986) contend that 

the individualized computer situation has several 

limitations: 

1. Individual learning can create negative moods that 

inhibit learning. Negative moods can be defined as 

frustration, boredom and loneliness. According to 

Showers and Cantor (Johnson & Johnson, 1986), the 

emotional state of a person influences achievement 

motivation, concentration and persistence in learning 

situations. 

2. A second limitation in this individualized learning 

process is that it does not permit students to 

summarize or exchange ideas orally. Johnson and 

Johnson (1986) and Dickson and Vereen (1983) assert 
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that oral interaction between students increases 

the level of cognitive reasoning, achievement and 

retention, and the level of conceptual understanding. 

3. When students work individually at the computer, there 

is no peer social modeling, which is an invaluable tool 

for the learning of cognitive skills. When students 

work together at the computer, they observe and 

imitate their peers successful strategies using the 

software. Also, any oral discussion of the material 

can provide a picture of someone else's cognitive 

strategies for the effective completion of the 

assignment. 

4. When working alone at the computer, there is neither-

creative feedback nor positive reinforcement from 

peers. Computers cannot provide the evaluation, 

diagnosis or correction information that peers can. 

Once again, through oral interaction, new creative 

ideas and tactics emerge. Another interesting factor 

discovered through research is that when peers work 

together, they tend to exert a greater effort to keep 

on task and concentrate. 

The use of computer-assisted cooperative 
learning overcomes many of the instructional 
limitations of computer-assisted individual
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oral explanation and elaboration of the 
information being learned, the lack of social 
models, the impersonality of the reinforcement 
and feedback, the lack of and divergent thinking, 
and the lack of peer accountability existing in 
computer-assisted individualistic learning 
activities all are reversed in computer-assisted 
cooperative learning activities. The technology 
of computers and the interpersonal interaction 
promoted by cooperative learning provide 
complementary strengths. It is a partnership 
that maximizes the advantages of each 
instructional strategy (Johnson & Johnson, 1986, 
p. 18) . 

Contrary to the opinion of many, it is believed 

(Smith, 1988; Dauite, 1985; Johnson, Johnson & Stanne, 1985; 

Johnson & Johnson, 1986; Simpson, 1986; Dickson & Vereen, 

1983) that computers do not necessarily isolate the learner. 

When students work together using computers, there is 

interaction, collaboration and communication. Students 

working together can produce better work than they would 

alone. There is also the possibility of receiving social 

and cognitive benefits when not working alone (Lesgold, 

1983). It is important to keep in mind Piaget's notion 

that traditional teaching is not necessary in order to 

develop intellectually (Papert, 1980a). Intellectual 

development could very well flourish in a nontraditional, 

cooperative learning second language learning environment 

where computers are used as learning tools. As explained by 

Papert, the role of the teacher in the microworld setting 

should be to simply introduce the student to the discovery 
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laden environment, but not to actually discover for the 

student. Thus, the student would learn through a self-

discovery process, encouraged by the computer. 

Computers and Writing 

Traditionally, Computer Assisted Instruction (CAI) for 

English writing courses has been limited (Selfe, 1986). It 

has mainly offered electronic workbook material and a 

limited number of programmed responses. Fortunately, there 

are new software packages being developed that will provide 

for more open ended exercises. CAI software for teaching 

foreign languages has also been limited in scope. As 

expressed by Farrington (1982), it seems that people learn 

foreign languages at different speeds and assimilate 

different types of information. Therefore, when using 

computer packages for foreign languages, the process should 

not be linear, but as open ended as possible to allow for 

the unpredictable nature of language to emerge. The student 

can then react and behave accordingly, as in a real life 

situation. 

It is important to teach students using software that 

will be of use to them in the future, either at school or on 

the job (Braun, 1986; Barlow, 1987). The portability of 

software is also important; what is learned on one type of 

software can also be transferred to other software 

(Eastment, 1986). According to Underwood (1984), word 
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processing is the best type of language-related computer 

use. Lesgold (1983) states that word processing can add 

quality to education and adds that the first part of CAI 

should be ignored because of its limitations. 

There is great flexibility when using the word 

processor for writing. Many of these functions are not 

available on the most sophisticated typewriters, such as cut 

and paste. There are endless formatting possibilities and 

the results are always legible and clean (Smith, 1988; Adams 

& Jones, 1983; Knapp, 1986; Heffron, 1986; Barlow, 1987). 

Editing could not be more uncomplicated or time efficient 

(Lesgold, 1983; Lipson & Fisher, 1983). The use of word 

processors transforms writing into a type of plastic art 

(Smith, 1988). Students are able to play and experiment 

with language (Collier, 1983; Heffron, 1986). 

There are countless creative possibilities when using 

word processors to write in the form of letters, newspaper 

articles, recipes, ads, schedules, etCi In order to better 

grasp the interminable potential of the computer, Smith 

suggests looking into what can be done with the computer in 

the fields of music and art. Once again, plasticity, 

inventiveness and originality are evident (Smith,1988; 

Lipson & Fisher, 1983). 

The word processor (Dauite, 1983; Barlow, 1987) allows 

the writer to make mistakes and changes without the fear of 

having to retype. Instead of spending time making 
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mechanical corrections, the writer can concentrate his 

efforts on reading and evaluating content. Another unique 

feature of a word processor is that it may be of assistance 

in cases of writer's block. The action of scrolling the 

text may provide a feeling of movement, eliciting further 

writing (Marcus & Blau, 1983). 

As suggested by Barlow (1987), the main skills that 

students should learn when using a word processor are: 

1. Using the keyboard 

2. Giving commands to the computer 

3. Using floppy disks 

4. Retrieving a file 

5. Entering text 

6. Saving text 

7. Modifying text 

8. Printing 

As the students become more familiar with the word 

processor and feel more in control of its functions, then 

they can begin to experiment with more complex functions, 

such as cut and paste. 

Computers offer limitless possibilities for the 

language learning process, but, they must be used 

appropriately in order to obtain positive results (Smith, 

1988; Underwood, 1984; Last, 1984; Bork, 1979). 

Instructors, says Smith (1988), should understand the uses 
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of computers and should be in control when using the 

machines; computers should not be expected to teach 

languages. Teachers should not be afraid to be imaginative 

in the use of computers and should avoid irrelevant, 

nonsensical exercises. People should teach languages with 

the help of computers as tools in a creative way. 

Research in Writing with Computers 

The existing research that has been done to compare the 

effects of word processors vs. paper and pencil to write 

essays has used the English language. The literature does 

not provide similar studies using foreign languages. 

However, because existing data shows parallelism between 

first and second language writing processes (Krashen, 1984), 

studies with computers English composition can provide a 

starting point in the exploration of the use of word 

processors in foreign languages. Although there are 

computer advocates who believe that word processors do 

improve student writing, most research data from studies 

using word processors for student writing has been 

inconclusive (Opack & Perushek, 1986; Collier, 1983). 

In a study done by Hawisher at Illinois State 

University in 1987, a comparison was made between revising 

English essays on the word processor vs. pen or typewriter. 

The results indicated no difference. Other similar research 

done by Collier in 1983, and Bridwell, Sire and Brooke in 
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1985 also reported no improvement when revising with the 

word processor (Hawisher, 1987). In a study done by Dauite 

in 1986, however, essays revised on the word processor did 

receive higher ratings than those done with pen and paper. 

According to Dauite (1985), research data from studies 

using computers for writing has not indicated that computers 

are the major cause for increased learning. When the 

computer is used in a cooperative learning environment, it 

is suspected that this type of social setting causes an 

impact, not the computer. In a study that compared the 

effect of cooperative learning and computer use, Dauite 

found that children produce better quality and longer papers 

when working with a partner instead of alone. However, the 

quality of writing was better when working on the word 

processor instead of with pencil and paper. Dauite states 

that other research has demonstrated that it is important to 

compare the results of using computers when writing vs. 

pencil and paper. 

In another study that compared the use of word 

processors to typed college English essays, Dean (1986) 

found that the word processor did not have a positive 

impact. The control and experimental groups both followed 

the same syllabus. It was suggested by the author that 

perhaps another type of software could bring about improved 

cognitive skills gains. He also questioned the possibility 

of uncontrolled extraneous variables. Hocking (1983), who 
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assessed the impact of microcomputers on college composition 

students (CAI), found that those students who used computers 

did yield positive effects. Statistics were not available. 

It is the opinion of Last (1984) that the quality and 

personality of the instructor and not the technique 

employed makes a difference when teaching. Dauite (1985) 

says that the way an instructor conducts classes while 

using computers will have an impact on the way students 

communicate. Therefore, the instructor can also have an 

effect on the success or failure of computer use. 

Unfortunately, there is a lack of research in the area 

of writing and computers, especially in foreign languages. 

Specifically, it is necessary to further investigate open-

ended, cyclical, not linear language learning situations on 

the computer (Farrington, 1982; Tegey, 1985). In general, 

what has been done in the area of computers and writing has 

not provided conclusive research results (Eisele, 1984). 

The problem is not that people are resisting the use of 

computers, but that we still do not know their real value. 

In order to plan for computer involvement in education it is 

essential to evaluate what computers can and cannot do 

(Hocking, 1983). It is necessary, then, to continue to 

explore how computers can be used to provide maximum benefit 

in learning environments (Lipson & Fisher, 1983; Eisele, 

1984; Dean, 1986; Daiute, 1985; Hawisher, 1987; Hocking, 

1983) . 
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CHAPTER 2 

METHOD 

The teaching methodology used for this study-

represents the current philosophy of the Basic Languages 

Program at the University of Arizona headed by Dr. Karen L. 

Smith since July of 1984. This philosophy is based on the 

Communicative Approach to Second Language Acquisition. The 

guidelines and goals for the Spanish 2Ola course for this 

study were set by Dr. Smith. These included scoring 

procedures, syllabus, midterm and final exams content, and 

general classroom procedures. Teaching assistants working 

for the Department of Spanish and Portuguese are required to 

take a one-semester methodology course for teaching second 

languages taught by Dr. Smith. 

The questions to be answered by the results of this 

study were three: 1) Do students who use the word processor 

obtain higher scores in their Spanish course than those who 

use pencil and paper for writing essays? 2) Is there a 

difference between scores when different Spanish instructors 

teach the control groups? 3) Is there significant 

interaction between groups and semester? 

Subi ects 

This study was conducted during two semesters, fall 
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This study was conducted during two semesters, fall 

of 1987 and spring of 1988. Subjects for each semester 

proceeded from a pool of approximately 500 third semester 

Spanish students at the University of Arizona. When 

students register for basic Spanish courses at the 

University, they are randomly assigned to a section of the 

their level according to the time they have requested and 

available openings in the different sections. Before 

classes began, the researcher randomly assigned one section 

to the control condition and one to the experimental 

condition. Therefore, subjects were randomly assigned to 

either an experimental or a control group. Due to 

attrition, data from 11 subjects was not included. The 

group sizes were: Control-1 = 28, Experimental-1 = 24; 

Control-2 = 24, Experimental-2 = 23. 

Materials 

A consent form asking students to voluntarily sign up 

for this study was distributed to the students enrolled in 

the four participating sections of Spanish 201a (see 

Appendix A). Two questionnaires to assess group 

characteristics were administered. Questionnaire 1 (see 

Appendix B) evaluated attitude towards learning a foreign 

language and questionnaire 2 (see Appendix C) asked for age, 

gender, Hispanic background, amount of travel, and computer 

experience (see Table 1 for summary). 
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Hispanic was defined as a student of Hispanic 

background who spoke Spanish at home or with friends 

regularly, or as a student who had lived in a Spanish 

speaking country for six months or more. In order to qualify 

for the Hispanic label, the person living in a Spanish 

speaking country would have had to interact with the local 

people on a daily basis. Students were interviewed for 

verification. Computer experience was defined as no 

experience at all (none), some experience up to six months 

(little), and more than six months (much). 

This study was conducted during two regular third 

semester Spanish courses at the University of Arizona. The 

first semester was Fall of 1987 and the second, Spring of 

1988. Lesson plans and exam materials used for both 

semesters were identical. Pre-tests were administered after 

the consent forms. The pre-tests consisted of a validated 

reading and listening second semester final exam. The 

reading portion consisted of 5 short articles and 20 

multiple choice questions worth 20 points. The listening 

section consisted of 10 multiple choice questions worth 10 

points. There was also a pre-writing 30 point 150 word 

handwritten essay scored in a preset, structured manner for 

grammar/vocabulary and message. Each student individually 

wrote an essay in class. A maximum of 10 points was 

allotted to message and 20 to grammar/vocabulary. Due to 

the difficulty of obtaining a valid sample of oral 
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proficiency at the start of the semester, oral skills were 

not included in this study's analyses. All pre-tests were 

administered in the classroom during regular class time. 

The midterm exam was administered 7 weeks into the 

semester and the final exam during the last week of the 

semester. The reading portion of the midterm and final 

exams consisted of a short story that was of third semester 

reading difficulty. There were 23 multiple choice questions 

worth 30 points. The listening portion consisted of 10 

multiple choice questions worth 10 points. After handing 

out the listening questions, the instructor read a passage 

and the students selected the best answer for each question. 

The written portion of the exams consisted of writing a 150 

word essay worth 30 points. A sheet with topics and 

instructions for the midterm and final exams were handed out 

previously so that students could begin to prepare ahead of 

time. The topic for the midterm and final exam essay was 

selected by the instructor the day of the exam. 

Procedure 

Consent forms, pre-tests and questionnaires were 

administered during the second week of class to insure that 

students who wished to add or drop the course had already 

done so. The students were first informed of the nature 

of the study, asked to participate on a voluntary basis and 

told that their participation would not affect their grade 
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in the course. After students signed the consent form, 

questionnaires 1 and 2 were administered, each on a 

separate day. Students were given approximately 15 minutes 

at the end of regular class time to complete each 

questionnaire. 

The pre-tests were also given during regular class 

time, each on a separate day. Students were told that 

these were diagnostic tests to evaluate individual and 

group skills in reading, listening and writing. 

Midterm and final exams were each administered over a 

period of 2 days, during the dates and times indicated by 

the Department of Spanish and Portuguese. Essays were 

written on the first day of the midterm and final exams. 

The listening and reading portions of the midterm and final 

exams were both given on the second day of exams. 

Preparing the Experimental Groups 

IBM and compatible personal computers were accessible 

and Word Perfect was the software used for this study. The 

4.1 Spanish version was available during the fall semester 

and the Spanish 4.2 was later installed in time for the 

spring semester. This word processing software is easily 

available to students at the University of Arizona and 

offers numerous editing functions. It is flexible, the 

printing process is relatively simple and its speed make it 

valuable. Students were asked to buy their own floppy disk 
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for the storage of files to allow them to print or re-edit 

on their own time. At the end of the semester, students 

could view their progress by comparing' essays written at the 

beginning of the semester and those written toward the end. 

Each file was named according to the relevant topic. 

During the second week of class, the experimental 

group was taken during class time to the main lab used for 

this project, The Language Research Center located in the 

Modern Languages building at the University of Arizona. 

This time was employed as a workshop to introduce the 

students to the lab, software and general procedure. They 

were each given a Word Perfect handout with instructions on 

how to use the software and a floppy disk with a file on it 

to retrieve for practice. The Word Perfect directions were 

numbered in the necessary order to complete the editing of 

the workshop file, a piece of text in Spanish dealing with 

the similarities and differences between Spanish from Spain 

and other Hispanic countries. The students were asked to 

pair up with a partner and start the process from step 

number one, turning on the computer. As is indicated in the 

demographics table ( see Table 1) some students had no 

computer experience, some had a little, and some had much. 

Much computer experience was defined as more than six months 

of computer experience, little was less than six months, and 

none was zero experience. 

During the workshop, practice included centering the 
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title of the text^ underlining, writing accents, correcting 

spelling or capitalization errors and saving. Essays in 

the lab were written starting the third week of class. 

Throughout the semester, an essay was assigned each week. 

On some occasions, the students were-asked to read a file 

and follow the instructions on it to develop a theme, and 

other times they b^gan with a blank screen. The researcher 

acted as a monitor during each Thursday 50 minute lab 

session for students at the Language Research Center. 

Students were allowed at all times to ask questions about 

editing decisions, both in message communication and 

grammar/vocabulary. Language Research Center assistants 

were always available in case of software difficulties. 

Prewritinq Activities 

Students were given the necessary information for the 

development of ideas for their compositions through 

assigned reading and in-class discussion. Even though the 

whole class participated in an activity to develop the 

theme, there was still opportunity for individual 

interpretation and presentation of the topic in essay form. 

Topics were given 3 days ahead of time so that ideas and 

opinions could begin to brew and were directly related to 

reading and discussion class material. 

In response to this, some students offered real life 

examples and presented a dialogue while others produced an 
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original story developing the same theme in the form of a 

narration; originality and creativity were constantly 

encouraged. 

Writing the Essay 

A similar exercise had already been practiced in class 

so that students knew what was expected of them. Controls 

composed using paper and pencil, and experimentals used the 

word processor. When it was required that students read a 

portion of material immediately before writing their 

composition, the portion of the material used for the 

development of reactions and ideas was presented either on 

a mimeographed sheet of paper for controls or on the 

computer screen for experimentals. For example, if the 

assignment was to read a short mystery story and solve a 

crime using the hints contained in the text, the control 

group would read the story on paper and the experimental 

group would read it on the word processor. 

Students would pair off according to a list prepared 

by the researcher. Partners were rotated each week so that 

random combinations of abilities resulted. Students had 

approximately 50 minutes to write their essays using either 

paper and pencil or the word processor? the use of 

dictionaries was allowed during regular classes but not for 

exams. The Word Perfect spell check, grammar check or 

thesaurus were not used. Students could communicate orally 
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using Spanish. The researcher monitored groups to insure 

the use of Spanish during verbal interaction. At all 

times, students were encouraged to consult with their 

instructor during the writing process. It could be during 

the prewriting stage when they were still developing their 

ideas or it could be while actually writing on the computer 

or on paper. 

Instructors 

During the fall semester, the same instructor taught 

the control and experimental groups. In order to test for 

significant differences due to instructor, two different 

instructors taught during the spring semester. They were 

matchsd according to cultural background, teaching style 

and capabilities. They used the same lesson plans prepared 

by the researcher and taught classes at approximately the 

same time of day. They administered all exams the same day 

and used the same scoring procedures set by the Basic 

Languages Program. The researcher double checked scores. 

Analyzing Questionnaire 1 Results 

Questionnaire 1 consisted of 30 items. Seventeen were 

rated according to a Likert scale, 4 were yes/no items, and 

9 were rated from "every day" to "never" (see Appendix B). 

Results from all questions were evaluated according to the 

MCI, the Modified Caution Index developed by Harnish and 
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Linn, based on Sato's Caution Index, CI. 

Both the CI and the MCI are based on a pattern of right 

and wrong answers and provide detailed item analysis 

information. The MCI provides the following information: 

the total number of items that an examinee answered 

correctly, the total number and percentage of examinees 

that answered each item correctly, each examinee's total 

MCI index, and each item's MCI index. With this 

information, one can examine not only correctness of 

responses, but also consistency of responses. Unusual 

examinee response patterns, such as high scoring (test 

score) students missing easy items or low scoring students 

answering difficult items correctly, produce high caution 

indices (Blixt and Dinero, 1985). As established by 

Harnish and Linn (1981), an MCI value o.f 30 or above is 

considered high. A value of 0 would indicate absolute 

consistency. 

According to Harnish and Linn (1981), high examinee MCI 

indices may be the result of guessing, copying, high 

anxiety, unusual instructional or experiential history, or 

carelessness. Response consistency, on the other hand, 

yields low MCI indices. 

Responses are marked dichotomously with a 1 for correct 

answers and a zero for incorrect answers. The MCI output 

is organized so that each subject receives a horizontal row 

of l's or O's, according to how he answered each item. 



54 

The MCI orders examinees vertically, starting with the 

examinee that obtained the highest number of correct 

responses to the one who received the lowest number of 

correct responses. Each column represents an item. The 

result is a table arranged from left to right in order of 

item difficulty and from top to bottom in descending order 

by examinee according to the number of correctly answered 

items. This table is referred to by Sato as the Student-

Problem (S-P) Table (see Table 2). 

A perfect Guttman scale would represent a theoretically 

ideal S-P Table. If the table were bisected by a line from 

the lower left corner to the upper right corner, all ones 

would be in the upper left corner of the table and all 

zeros would be in the lower right corner of the table 

(Harnish and Torres, 1983). 

In order to analyze responses produced by Likert scale 

type items, an MCI with polychotomous formats is ideal. It 

would be possible to measure the best response, next best 

response, etc. Unfortunately, this type of index was not 

available in time to analyze Questionnaire 1 responses. 

Therefore, a dichotomous approach that considered the best 

response as correct was employed. 

Because of the nature of the Questionnaire 1 items, a 

high group percentage was interpreted to represent a 

positive attitude toward learning a foreign language; a low 

group percentage represented a negative attitude. Low 
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group consistency, or group cohesiveness regarding foreign 

language learning attitude (see Table 3). From the MCI 

values on this table, it can be concluded that all 4 groups 

of examinees answered consistently. The low mean 

percentages indicate a negative group attitude toward 

learning a foreign language for all 4 groups. 
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RESULTS 

To evaluate the effects of the use of the word 

processor in the acquisition of Spanish as a second 

language, a multivariate analysis of variance (MANOVA) 

repeated measures design was used. All data was inputed as 

percentage scores. This type of analysis was selected due 

to the numerous dependent variables and to the three 

different tests that were administered, pretest, midterm 

and final. Tests of significance were at the .05 level. 

From the results below, it one can see that group 

(control vs. experimental) and semester (fall vs. spring) 

Table 4 

Source DF SS F value PR> F 

Group 1 3336.3572 5.56 0.0207 * 
Sem 1 4031.9259 6.72 0.0112 * 
Group*Sem 1 509.1603 0.85 0.3597 

* p < .05 

INSERT FIGURE 1 HERE 

were significant, but their interaction was not. 
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See Table 5 for means and standard deviations for word 

processor, semester, and group x semester effects. As can 

be seen from this table, during the first semester the 

control group had a greater increase in mean scores from 

pre-test to midterm by +3.81. The experimental group only 

increased by +2.61. However, the difference between 

midterm and final was greater for the experimental group. 

This group increased by +.23 while the control group 

decreased by -1.2. The total gain for the control group 

from pre-test to final exam was +2.61 and for the 

experimental, +2.84. During the second semester, only the 

control group had an increase of +7.81 from pre-test to 

midterm exam. The experimental group decreased by -.26. It 

was during the midterm and final exam that there was quite a 

difference between the control and experimental groups. 

The control group decreased by -10.13 and the experimental 

by -1.5. Although both groups decreased during the second 

part of the semester, the total decrease for the control 

group from pre-test to final was greater. The control 

group decreased by -2.32 and the experimental group by 

-1.76. 
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DISCUSSION 

Overall, findings for this study indicate that the use 

of the word processor in a cooperative learning environment 

implementing the communicative approach to second language 

learning does have a positive effect when incorporated into 

third semester Spanish instruction at the University of 

Arizona. First, because this particular type of study 

using the word processor in second language acquisition has 

not been done before, it would be advisable to replicate 

the procedure in order to insure the validity of the 

results. 

Second, more research is also needed in order to 

clarify whether the use of word processors by individual 

students would also be significant or not. Third, more 

research could clarify if semester significance is due to 

semester or to instructor. It would be desirable to use 

more control and more experimental groups, and also a larger 

number of different instructors teaching the control and 

experimental groups. 

What makes this study relevant to the teaching of 

foreign languages with the aid of computers is that it 

points out the effectiveness of the use of word processors 

in a cooperative learning environment in conjunction with 
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the natural or communicative approach to second language 

learning. Traditionally, computers in language teaching 

have used CAI software, where students follow preset 

questions and/or patterns instead of creating their own 

strategies. According to the communicative approach to 

second language teaching, it is not realistic to teach the 

writing of foreign languages with preset guidelines because 

languages are not used according to patterns in real life. 

Therefore, the flexibility allowed by the word processor 

allows for a more realistic and practical approach to 

foreign language teaching. If CAI software is to be used, 

then it should be open-ended and nonlinear to allow for more 

real life language practice. In order to be of greater 

benefit to the student by providing higher levels of 

learning, the computer should be used as a cognitive tool. 
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CONCLUSIONS AND RECOMMENDATIONS 

The results of this study indicate that there is a 

greater overall gain for students who use word processors 

for writing their essays as opposed to those who use paper 

and pencil. The researcher therefore hypothesizes that use 

of word processors assists students in organizing their work 

not only visually on the computer screen, but cognitively. 

Because word processors allow for easy modification of text, 

it is possible for writers to concentrate on the more 

abstract structure and development of the essay rather than 

on technical aspects. However, in order for students to 

achieve higher order thinking when using a word processor, 

it is necessary for them to master basic computer functions 

first. Therefore, the first step when teaching a group how 

to compose on the word processor is to insure that everyone 

can successfully manipulate the word processor. Thus, 

students' attention is not focused on the operation of the 

computer, but rather on the task at hand. 

Previous studies confirm that there is a need for 

further research in the area of computer aid in language 

learning and development (Farrington, 1982; Tegey, 1985). 

Results of studies cited here have demonstrated that 

computers can cause an impact when incorporated into a 

language program, but in general, such results are 
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inconclusive (Eisele, 1984). The results of this study of 

word processors as writing aids in third semester Spanish 

classes at the University of Arizona indicate that 

computers can cause an impact in the development of second 

language writing skills. Further research is needed for, as 

stated by Smith (1988), there is still a long way to go in 

the successful development of computerized language 

programs. 

If research studies continue to demonstrate that 

computers do cause an impact in second language learning 

when using communicative approaches, second language 

acquisition rates could be accelerated and lesson plans 

could be modified to include computers in second language 

programs. Thus, students could rely not only on their 

instructor and classmates for second language acquisition 

but also on the computer as a tool to facilitate their 

structural and cognitive work. The flexibility of the 

computer could promote creativity by freeing writers to 

attempt imaginative language use while assuring easy editing 

and revision. 

Computer-based cooperative learning could enhance the 

second language learning process through extensive 

student/student, student/teacher interactions in the target 

language. Such interactions promote communicative 

comprehension and proficiency, primary goals of second 

language learning programs. In a cooperative learning 
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environment, students are allowed the freedom to agree or 

disagree, to clarify and explain. The easier it becomes to 

communicate in a simulated second language situation, the 

easier it will be to communicate in a real one. 

Further research is needed to answer the questions 

generated by the University of Arizona study and compare the 

results of individual students working on computers vs. a 

cooperative learning group. Would individual writing on the 

word processor be as productive as group writing? Does oral 

interaction in the target language make a difference or not 

in oral skill results? Is the computer the influential 

element in the learning situation or does the teacher-as-

editor carry more weight? More control and experimental 

groups are required if more reliable results are to be 

obtained. More instructors should be included in the 

project to verify that the teaching approach used and not 

the instructor is causing any difference. 

As a result of this study, there are technical 

recommendations to be made for future research. 

1. More than one workshop for computer and/or software 

operation should be scheduled. At least the first two 

sessions of class time set aside to work with computers 

should be dedicated only to the technical aspect of computer 

use since this will greatly facilitate students1 future 

tasks. 

2. Students that are more experienced should be paired up 
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with those that are less experienced so that students too 

can help each other out when learning to operate a computer. 

This practice can also help the teacher and other people 

conducting the workshop. 

3. Just as students are required to speak only the target 

language in class, they should also be encouraged to use the 

target language at all times when working on the computers 

so that they can further develop their second language 

skills. The instructor can function as a monitor during the 

time computers are used to insure the target language 

practice and can also provide assistance for students in 

case of difficulties with their assignments. 

4. Students should work with a different partner each week 

so that everyone has the opportunity of working with the 

high achievers in the class. One grade should be given to 

the group as a whole, so rotating partners should produce 

somewhat different grades each time. If there is no 

rotation, one person could end up doing most of the work 

throughout the semester. 

5. The instructor should try to coordinate the topics 

discussed in class with composition topics so that students 

can begin to ponder about each specific issue and to react 

to it. This practice will make it easier for students to 

develop a framework for their assignments and they will 

already have acquired related vocabulary. The essay, then, 

should expand what students have already been thinking 
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about. 

6. As a final recommendation, computers must be used in an 

innovative manner rather than as a basis for mindless drills 

and repetition if students are to receive maximum benefits 

from computer-based learning and communication experiences. 

It is the instructor's duty to make sure that the type of 

software used in the second language courses permits 

creative, original, practical and nonlinear second language 

development. 
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Consent form for a study on achievement and learning. 
Spanish 201A Semester: 
Yvette Dawson 

I, agree to 
student's name 

participate in a study that will measure achievement and 

learning. I understand that my grades and/or final grade 

for this course will not be affected and that all obtained 

information will be confidential. My participation in this 

study is voluntary and I may ask my instructor at any time 

not to include my data in the study. 

Date: 

Signature: SS No 
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Questionnaire No. 1 for a study on achievement and learning 
Spanish 201A Semester: 
Yvette Dawson 

SECTION. SS NO. 

Directions: 
you 

For each of the following questions decide whether 

SA - strongly agree 
agree 

D - disagree 
SD - strongly disagree 

5. 

NAD - neither agree nor disagree 

1. It is important to me to speak a 
language like a native speaker. 

I would like to be able to read without 
the aid of a dictionary. 

Knowing another language will 
enable me to converse with a 
wider group of people. 

If I live in another country I will 
make a great effort to learn the 
language even if I can get along in 
English. 

The study of a foreign language 
is mostly a waste of tfme. 

A lack of knowledge of a foreign language 
can account for some of our political 
difficulties abroad. 

STRONGLY 
AGREE 

SA A 

SA A 

SA A 

SA 

SA 

SA 

NAD 

NAD 

NAD 

NAD 

NAD 

NAD 

I think that a stay abroad for a year SA A NAD 
or more would be one of the most 
valuable experiences of my life. 

Knowing how to speak and read a SA A NAD 
foreign language will help me get 
a good job. 

It is not necessary to know a foreign SA A NAD 
language in order to travel. 

STRONGLY 
DISAGREE 

D SD 

SD 

SD 

SD 

SD 

SD 

SD 

SD 

SD 
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Questionnaire No. 1 for a study on achievement and learning 
Spanish 201A Semester: 
Yvette Dawson 

10. Another language will help me SA A NAD D SD 
understand other people. 

11. It is not necessary to know a foreign SA A NAD D SD 
language in other countries since everyone 
speaks English. 

12. Knowing another language will SA A NAD D SD 
enable me to meet more people. 

13. I need to pass two years of a foreign SA A NAD D SD 
language in order to fulfill my 
college requirement. 

14. It is not necessary to know a foreign SA A NAD D SD 
language in order to conduct business 
since everyone speaks English. 

15. I would like to be able to belong to SA A NAD D SD 
another culture. 

16. I would like to work in a job that SA A NAD D SD 
requires bilingual training. 

17. Another language will help me SA A NAD D SD 
understand other people's way 
of life. 

Part II. 

Indicate which of the following would interest you as future courses. 

Y - yes N - no 

YES NO 

18. Culture of the foreign Y N 
country 

19. Civilization of the foreign Y N 
country. 

20. Conversation. Y N 

21. Language studies. Y N 
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Questionnaire No. X for a study on achievement and learning 
Spanish 201A Semester: 
Yvette Dawson 

Part III. 

Indicate how often you do the following activities. 

ED - every day OW - once per week OM - once per month 

LM - less than once per month N - never 

EVER* 
DAY 

NEVER 

22. Read a foreign language newspaper. ED OW OM LM N 

23. Read a book in a foreign language. ED OW OM LM N 

24. Listen to a foreign language radio 
broadcast. 

ED OW OM LM N 

25. Hatch a foreign language television 
program. 

ED OW OM LM N 

26. Use a foreign language in a work 
situation. 

ED OW OM LM N 

27. Use a foreign language with friends. ED OW OM LM N 

28. Use a foreign language with family 
members. 

ED OW OM LM N 

29. Converse and exchange ideas with 
someone foreign. 

ED OW OM LM N 

30. Write to a foreign friend in his/ ED OW OM LM N 
her native language. 

Taken and adapted from Smith, K.L. (1984). "The USC Proficiency-Based 
Program in Foreign Language Instruction: Methods and Their Effects on 
Achievement and Motivation". Die Unterrichts-Praxis for the Teaching 
of German. 17. 240-254. 
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Questionnaire No. 2 for a study on achievement and learning 
Spanish 201A Semester: 
Yvetta Dawson 

t 

SS No 

1. Age Sex . . . . M F 

2. City and state of permanent residence 

3. Indicate the total length of time that you have studied Spanish 

4. We would like to know how much foreign traveling you have done. 
Please indicate in the chart below where you have been, how long 
you stayed, when you were there and where you stayed. There is a 
sample below. 

When Where How long Where staved 

1. July 1981 Madrid, Spain 3 weeks with friends 

2 .  

3. 

4. 

5. 

6. 
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Questionnaire No. 2 for a study on achievement and learning 
Spanish 201A Semester: 
Yvette Dawson 

5. Do you have Spanish speaking friends? Yes No 

6. Do you have Spanish speaking study partners? Yes No 

7. Do you speak Spanish at home? Yes No 

8. Do you speak Spanish at work? Yes No 

9. Do you have a Spanish speaking family? Yes No 

10. Do you listen to the Spanish radio station? Yes No 

11. Do you watch a Spanish TV channel? Yes No 

12. Do you read the Spanish column Yes No 
in the newspaper? 

13. Do you read magazines in Spanish? Yes No 

The following questions will ask you about your experience with 
computers: 

18. Do you have any computer experience? Yes No 

a. If you do, please indicate how much, in years and months: 

b. What type of software do you use? 

19. Do you have a computer ' at home? Yes No 

a. If yes, do you use this computer Yes No 
to do homework? 

20. Do you use a friend's computer? Yes No 

21. Do you use a relative's computer? Yes No 

22. Do you use a computer at work? Yes No 
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Demographics 

Age/Gender/Hispanic Computer Experience Major 

Mean age 19.6 None 9 Undecided 11 
Soc. Science 5 

Males 14 Little 9 Science 5 
Languages 0 

Females 14 Much 10 Business 2 
Other 5 

Hispanics 5 

Experimental Group 1 - Fall Semester N ° 24 

Age/Gender/Hispanic Computer Experience Major 

Mean age 19.8 None 8 Undecided 5 
Soc. Science 6 

Males 10 Little 6 Science 5 
Languages 3 

Females 14 . Much 10 Business 1 
Other 4 

Hispanics 3 
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Demographics 

Control Group 2 - Soring Semester 24 

Age/Gender/Hispanic 

Mean age 20.8 

Males 13 

Females 11 

Hispanics 1 

Computer Experience 

None 6 

Little 3 

Much 15 

Major 

Undecided 5 
Soc. Science 10 
Science 3 
Languages 1 
Business 1 
Other 4 

Experimental Group 2 - Spring Semester N =» 23 

Age/Gender/Hispanic Computer Experience Major 

Mean age 23.7 None 3 Undecided 3 
Soc. Science 10 

Males 14 Little € Science 8 
Languages 1 

Females 9 Much 14 Business 1 
Other 0 

Hispanics 2 
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Table 3 

Attitude Toward Learning a Second Language 
Group Means 

Control Group l 

Percentage correct 26.13 SD 22.16 

Group MCI 19.92 

Experimental Group 1 

Percentage correct 

Group MCI 

30.93 

17.29 

SD 23.5 
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Control Group 2 

Percentage correct 20.83 SD 21.98 

Group MCI 15.3 

Experimental Group 2 

Percentage correct 

Group MCI 

35.33 

13.83 

SD 25.68 



Group Performance Means Using the Word 
Processor vs. Paper and Pencil 

Control Experimental Control Experimental 
Sem-1 Sem-1 Sem-2 Sem-2 

Global Pre-test Means 75.92 
(listening, reading, writing) 

78.72 70.17 78.33 

Global Midterm Means 79.73 
(listening, reading, writing) 

81.33 77.98 78.07 

Global Final Means 78.53 
(listening, reading, writing) 

81.56 67.85 76.57 



Group Performance Means Using the Word 
Processor vs. Paper and Pencil 

Percentage Scores 
88 
86 
84 
82 
80 
78 
76 
74 

72 

70* 

68 
66 
64 
Pretest 

• *  

Midterm Final 

—*— Ctr I. -Sem-I Expti, Sem-1 * Ctrl. Sem-2 --Q-- Exptl, Sem-2 



81 

REFERENCES 

Adams, A. & Jones, E. (1983). Teaching Humanities in the 
Microelectronic Age. Milton Keynes: The Open Univer
sity Press. 

Ahmad, K., Corbett, G., Rogers, M. & Sussex, R. (1985). 
Computers. Language Learning and Language Teaching. 
New York: Cambridge University Press. 

Barlow, M. (1987). Computers and ESL in Higher Education. An 
Introduction for Teachers. Athelstan Publications: 
Information Analyses. 

Biehler, R. F. (1978). Psychology Applied to Teaching. 
Boston: Houghton Mifflin Company. 

Blixt, S.L. & Dinero, T.E. (1985). An Initial Look at the 
Validity of Diagnoses Based on Sato's Caution Index. 
Educational and Psychological Measurement. 45. 293-299. 

Bork, A. (1979). Interactive Learning, in R. P. Taylor 
(Ed.), The Computer in the School: Tutor. Tool. Tutee. 
New York: Teachers College Press. 

Bracken, H. M. (1984). Mind and Language: Essays on 
Descartes and Chomsky. 113-123. Cinnaminson: Foris 
Publications. 

Brainerd, C. J. (1978). The Stage Question in Cognitive-
Developmental Theory. The Behavioral and Brain 
Sciences. 2, 173-181. 

Brainerd, C. J. (1979). Brainerd: Cognitive stages, 
Author's Response. The Behavioral and Brain Sciences. 
1, 149-152. 



82 

Brainerd, C. J. (1981). Stages II: A review of Beyond 
Universals in Cognitive Development. Developmental 
Review. 1, 63-81. 

Brainerd, C. J. (1983). Working-Memory Systems and 
Cognitive Development. In C. J. Brainerd (Ed.), Recent 
Advances in Cognitive-Developmental Theory. New York: 
Springer-Verlag. 

Brandwein, A. C. & DiVittis, A. (1985). The Evaluation 
of a Peer Tutoring Program: A Quantitative Approach, 
Educational and Psychological Measurement. 45. 15-22. 

Braun, P. (1986). What Software Language Should We Teach in 
Computer Studies? Educational Technology. 26. 36-38. 

Chastain, Kenneth (1980). Toward a Philosophy of Second-
Language Learning and Teaching. Boston: Heinle & Heinle 
Publishers, inc. 

Collier, R. M. (1983). The Word Processor and Revision 
Strategies. College Composition and Communication. 
34(2), 149-155. 

Cummins, J. (1986). Cultures in Contact: Using Classroom 
Microcomputers for Cultural Interchange and 
Reinforcement. TESL Canada Journal. 2(2), 13-31. 

Daiute, C. A. (1983). The Computer as Stylus and Audience. 
College Composition and Communication. 34.(2), 134-145. 

Dauite, C. A. (1985). Issues in Using Computers to Socialize 
the Writing Process. ECTJ. 33(1), 41-50. 

Dean, R. (1986). Cognitive, Pedagogic and Financial 
Implications of Word Processing in a Freshman English 
Program: A Report of Two Years of a Longitudinal Study. 
AIR 1986 Annual Forum Paper. 



83 

Dickson W. P. & Vereen, M. A. (1983). Two Students at One 
Microcomputer. Theory into Practice. 22.(4-), 296-300. 

Dwyer, T. (1974). Heuristic Strategies for Using Computers 
to Enrich Education. In R. P. Taylor (Ed.), The 
Computer in the School: Tutor. Tool. Tutee. 
New York: Teacher's College Press. 

Eastment, D. (1986). Teacher Resistance to CALL. Based on a 
paper presented at a conference of the International 
Association of Teachers of English as a Foreign 
Language (Brighton, England), April 14, 1986. 

Eisele, J. E. (1984). Instructional Computing. Educational 
Technology. 26, 34-35. 

Farrington, B. (1982). Computer Based Exercises for Language 
Learning at University Level. Computer & Education. 6, 
113-116. 

Flavell-, J. H. (1985) . Cognitive Development. Englewood 
Cliffs: Prentice Hall, Inc. 

Flavell, J. H. (1963). The Developmental Psychology of Jean 
Piaget. New York: D. Van Nostrand Company, Inc. 

Flower, L. & Hayes, J. A. (1981). A Cognitive Process 
Theory of Writing. College Composition and 
Communication. 32. 365-387. 

Flower L. & Hayes, J. A. (1980). The Cognition of 
Discovery: Defining a Rhetorical Problem. College 
Composition and Communication. 31. 21-32. 

Flower, L. & Hayes, J. A. (1979). Writer-Based Prose: A 
Cognitive Basis for Problems in Writing. College 
English. 41, 19-37. 

Gardner, H. (1985). The Mind's New Science. 
Basic Books, Inc. 

New York: 



84 

Gibson, Deborah (1986). A Student-Centred Writing 
Curriculum, TESL Canada Journal. Special Issue. 
1, 255-265. 

Hainline, D. (1987). Computers in Language Instruction: 
Trends and Possibilities. In D. Hainline (Ed.), New 
Developments in Computer-Assisted Lancmaae Learning. 

Harnish, D.L. (1983). Item Response Patterns: Applications 
for Educational Practice. Journal of Educational 
Measurement. 20, 191-206. 

Harnish, D.L. & Linn, R.L. (1981). Analysis of Item 
Response Patterns: Questionable Test Data and 
Dissimilar Curriculum Practices. Journal of Educational 
Measurement. 18. 133-146. 

Hawisher., G. E. (1987) . The Effects of Word Processing on 
the Revision Strategies of College Freshmen. Research 
in the Teaching of English. 23.(2), 144-159. 

Heffron, K. (1986). Literacy with the Computer. The Reading 
Teacher. 40(2), 152-154. 

Henry, N. B. (1942). The Forty First Yearbook of the 
National Society for the Study of Education: Part II. 
The Psychology of Learning. Chapter 1. Bloomington: 
Public School Publishing Co. 

Hocking, J. (1983). The impact of Microcomputers on 
Composition Students. Paper presented at the Annual 
Meeting of the Conference on College Composition and 
Communication (34th, Detroit, MI, March 17-19, 1983). 

Johnson, D. W. & Johnson, R. T. (1978). Social 
Interdependence in the Classroom: Cooperation, 
Competition and Individualization. Journal of Research 
and Development in Education. 12. 3-14. 



85 

Johnson, D. W. et al. (1981). Effects of Cooperative, 
Competitive, and Individualistic Goal Structures on 
Achievement: A Meta-Analysis. Psychological Bulletin. 

•12(1) , 47-62. 

Johnson, R. T., Johnson, D. W., & Stanne, M. B. (1985). 
Effects of Cooperative, Competitive, and 
Individualistic Goal Structures on Computer-Assisted 
Instruction. Journal of Educational Psychology. 77(6), 
668-677. 

Johnson, D. W. & Johnson, R. T. (1986). Computer-
Assisted Cooperative Learning, Educational Technology. 
26., 12-18. 

Knapp, L. R. (1986). The Word Processor and the Writing 
Teacher. Englewood Cliffs: Prentice-Hall, Inc. 

Krashen, S.D. (1981). Second Language Acguisition and Second 
Language Learning. New York: Pergamon Press, Inc. 

Krashen, S.D. (1982). Principles and Practice in Second 
Language Acguisition. New York: Pergamon Press, Inc. 

Krashen, S.D. & Terrell, T.D. (1983). The Natural Approach. 
Hayward: Alemany Press. 

Krashen, S.D. (1984). Writing. Research. Theory, and 
Applications. New York: Pergamon Press, Inc. 

Krashen, S.D. (1985). Inguiries & Insights. Hayward: 
Janus Book Publisher, Inc. 

Last, R. (1984). Language Teaching and the Microcomputer. 
Oxford: Basil Blackwell Limited. 

Leontiev, A. A. (1981) . Psychology and the Language 
Learning Process. Chapter 7. New York: Pergamon Press 
Inc. 



86 

Lesgold, A. M. (1983). When Can Computers Make a Difference? 
Theory into Practice. 22.(4), 247-252. 

Lipson, J. T. & Fisher, K. M. (1983). Technology and the 
Classroom: Promise or Threat? Theory Into Practice. 
22(4), 253-259. 

Marcus, S. & Blau, S. (1983) . Not Seeing Is Relieving: 
Invisible Writing with Computers. Educational 
Technology. 23. 12-15. 

Mussen, H. P. (Ed.), (1984). Culture and Cognitive 
Development. Handbook of Child Psychology. Volume I. 
New York: John Wiley and Sons. 

Newman, J. M. (1987). Online: Improvising with a 
Wordprocessor. Language Arts. 64(1), 110-115. 

Opack, M. M. & Perushek, B. A. (1986). Effective 
Instruction in Word Processing: Maximizing Minimal 
Competence. Educational Technology. 26, 33-36. 

O'Shea, T. & Self, J. (1983). Learning and Teaching with 
Computers. Englewood Cliffs: Prentice-Hall, Inc. 

Papert, S. (1970). Teaching Children Thinking. In R. P 
Taylor (Ed.), The Computer in the School: Tutor. 
Tool.Tutee. p.161-176. New York: Teacher's College 
Press. 

Papert, S. (1980a). Computer-based Microworlds as 
Incubators for Powerful Ideas. In R. P. Taylor (Ed.), 
The Computer in the School: Tutor. Tool. Tutee. p.203-
210. New York: Teachers College Press. 

Papert, S. (1980b). Teaching Children to Be Mathematical vs. 
Teaching About Mathematics. In R. P. Taylor (Ed.), The 
Computer in the School: Tutor. Tool. Tutee. p.177-196. 
New York: Teachers College Press. 



87 

Pea, R. D. a Kurland, D. M. (1984). Toward Cognitive 
Technologies for Writing. Technical Report No. 30, 
Center for Children and Technology, Bank Street College 
of Education, December 1984. 

Powers, S. & Crowder C. (1987). Modified Caution Index and 
the Response Patterns of Hispanic and Anglo 
Children. Paper presented at the Eighteenth Annual 
Meeting of the Rocky Mountain Educational Research 
Association, Tucson, Arizona, November 18-20. 

Pulaski, M. A. (1980). Understanding Piaget. New York: 
Harper & Row. 

Sattler, J. M. (1988). Assessment of Children. San Diego: 
Jerome M. Sattler. 

Salomon, G. (1987). Computer Tools: Tools for Learning and 
Thinking. Unpublished paper, October 1987. 

Selfe, C.L. (1986). Computer-Assisted Instruction in 
Composition:Create Your Own. 1-7. National Council of 
Teachers of English. 

Simpson, J. (1986). Computers and Collaborative Work Among 
Students, Educational Technology. 26, 37-43. 

Smith, F. (1988). The Promise and Threat of Microcomputers 
in Language Education. London: Heinemann Educational 
Books, Inc. 

Smith, K. L. (1984). The USC Proficiency-Based Program in 
Foreign Language Instruction: Methods and Their 
Effects on Achievement and Motivation. Die 
Unterrichts-Praxis for the Teaching of German. 17, 240-
254. 

Taba, H. (1962). Curriculum Development. New York: 
Harcourt, Brace & World, Inc. 



88 

Taylor, R. P. (1980). Introduction. In R. P. Taylor (Ed.), 
The Computer in the School; Tutor. Tool. Tutee. New 
York: Teachers College Press. 

Tegey, M. (1985). A Structured Approach to Teaching 
Composition. In C. Meloni, (Ed.), WATESOL Working 
Papers, Number 2. Fall-Winter 1984-1985. 

Underwood, J. H. (1984) . Lincrustics. Computers, and the 
Language Teacher: A Communicative Approach. Rowley: 
Newbury House Publications, Inc. 

Vygotsky, L. S. (1978). Mind in Society. Cambridge: Harvard 
University Press. 

Vygotsky, L. S. (1962). Thought and Language. New York: 
John Wiley & Sons, Inc. and The M.I.T. Press, 
Massachusettes Institute of Technology. 

Weaver-Juettner, V. (1987). The Word Processing Environment 
and its Impact on the Writing of a Group of High School 
Students. dissertation study, University of Arizona, 
Tucson, Arizona. 

Wertsch, J. V. & Stone, C. A. (1985). The Concept of 
Internalization in Vygotsky's Account of the Genesis of 
Higher Mental Functions. In J. V. Wertsch (Ed.), 
Culture. Communication, and Cognition: Vvgotskian 
Perspectives. New York: Cambridge University Press. 

Zimmerman, B. J., & Rosenthal, T. L. (1978). Social 
Learning and Cognition. Chapter 1. New York: Academic 
Press. 

Zimmerman, B. J. (1983). Social Learning Theory: A 
Contextualist Account of Cognitive Functioning. 
In C. J. Brainerd (Ed.), Recent Advances in Cognitive-
Developmental Theory. New York: Springer-Verlag. 


