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ABSTRACT 

Improvement of written communication skill is a major goal of 

many American educators today. This quasi-experimental study, 

conducted in six sixth-grade reading classes, evaluated and 

compared the effectiveness of three approaches to improving 

writing in the reading classroom and examined the students' 

attitudes toward writing. Independent variables were method of 

treatment, language level of students, and home language of 

students. Dependent variables were writing achievement, scored 

holistically and analytically, and attitude toward writing. 

All classes were taught by the same teacher, received the 

same instruction, and completed two writing assignments each week 

for six weeks. The six classes were divided into three treatment 

groups: WP+ (using a spell and grammar checker-enhanced word 

processing software program), WP (using the same software 

program without the checker options), and P&P (using pen and paper). 

Prior to implementation of the study, each student completed an 

attitude survey and wrote a descriptive paragraph that was used as 

a pretest. After six weeks of treatment, students wrote two 

posttest essays-one with the treatment used in the study, and the 

other handwritten-and completed the attitude survey. Interviews 

with students explored their attitudes, with emphasis on whether 
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students preferred writing with paper or computer, and why. 

Student comments are included in the Appendix. 

All student writing was evaluated after the conclusion of the 

study. Handwritten pretests and posttests were typed into the 

computer, reproducing all student work exactly, to assure that all 

papers would be treated equally. Results of the writing and the 

attitude surveys were analyzed by analysis of covariance, using 

pretest writing scores as covariate (to compensate for any 

differences resulting from the need to use intact classes). 

Five null hypotheses were investigated; two were rejected and 

three were retained. Significant differences attributable to 

treatment were determined between students using enhanced word 

processors and those using pen and paper, and English home language 

students and those from bilingual home backgrounds. Areas where 

there was no indication of treatment effects were writing 

achievement of low-language ability students and those who were 

not low, and student attitudes toward writing. 
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CHAPTER I 

INTRODUCTION 

This chapter states the problem, explains the purpose of the 

study, describes the background of the study, presents five 

hypotheses, defines key terms, and lists the limitations of the 

study. 

Statement of the Problem 

Writing is a skill that students will need to use throughout 

their classroom experiences as well as in their adult lives. It is 

essential that they learn acceptable written communication skills 

while they are in school so that they will be able to write 

effectively when they leave school. They must learn to express 

their ideas coherently, using standard grammar and mechanics, if 

they hope for success in future academic study or in the workplace. 

In recent years, alarm has grown about the decline in writing 

skills of American students. In A Nation at Risk, the National 

Commission on Excellence in Education (1983) reports disturbing 

facts: 23 million adults and 13 percent of all 17-year-olds in the 

United States are functionally illiterate. The report suggests that 

among minority youth this problem may be as high as 40 percent. 

State education agencies and other instructional entities have 
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undertaken studies to identify, and have initiated programs to 

remedy, specific aspects of this problem (Applebee, Langer, & 

Mullis, 1990; Applebee, Langer, & Mullis, 1986; Archbald, 1988; 

Scardamalia & Bereiter, 1986). Traditional teaching methods have 

been examined, new methods have been tried, and research into all is 

ongoing. The search for a means of teaching today's youth effective 

communication skills is underway. 

Background of the Study 

Research on the writing skills of elementary and secondary 

students has revealed that these skills are below grade level 

(Applebee et al., 1986; Applebee et al., 1990; Pollack, 1985; Texas 

Educational Assessment. September 1989; Writing. 1978). Applebee 

et al. (1990) report that fewer than half the high school students 

participating in a national writing assessment wrote an adequate 

response. Eighth grade student scores showed a significant decline 

from the 1984 to the 1988 testing. These and similar alarming 

results have led to a search for help. 

To address this problem, old methods of teaching have been 

reevaluated, and new methods have been developed. The role of the 

computer, either as deliverer or medium of instruction, has been 

discussed and studied, as educators look for ways to reach today's 

students. 



The advent of computer assisted instruction (CAI) has provided 

new approaches to helping students (Robinson, 1985; Willis, 1987). 

Although the majority of language arts programs treat spelling, 

vocabulary, and isolated grammatical structures, reading programs 

have been developed to help students improve their reading 

comprehension, and these are being used in some schools (Office of 

Technology Assessment, 1988). Research into the effectiveness of 

CAI is often contradictory, and not consistent from one student 

group to another. Different ability groups (in terms of language) are 

more successful in some studies than in others (Campbell, 1987; 

Ojeda, 1984; Roth & Beck, 1987). Results may also differ between 

students whose home language is English, and those whose home 

language is not English (Ojeda, 1984). 

Whereas CAI involves the use of the computer to deliver or 

reinforce instruction, there has been a growing interest in the use of 

the computer as a tool in the classroom. Word processing, by both 

teachers and students, is the most common example of this. The 

growing use of word processors has been accompanied by an 

increasing number of research studies and related literature. Word 

processing computer programs have been used to help students 

improve their composition skills. Much of the research into word 

processing has centered on revision strategies and attitudes toward 

writing (Barker, 1987; Bender, 1988; Eastman, 1989; Elks, 1988; 



Miller, 1984). The writing process, as well as the fluency and 

creativity of the final product, have also been examined (Haas, 1987; 

Reid, 1985). Studies have revealed links between a student's 

intellectual ability and English language proficiency and his or her 

success, or lack of it, while using a word processor (Beserra, 1986; 

Bryson, 1986; Cheever, 1987). However, as with CAI, findings are 

sometimes contradictory (Arzt, 1987; Bryson, 1986; Moore, 1987; 

Pernia, 1986; Rosenbaum, 1988; Sapona, 1985). 

One aspect of word processor use, that of spell and grammar 

checkers in the classroom, has been the subject of little research 

(Teichman & Poris, 1985). However, word processors incorporating 

these features could provide students with a means to discover and 

correct some of their own mechanical and grammatical errors before 

the teacher evaluates their work. They may help give students the 

power to develop effective written communication skills. 

Purpose of the Studv 

This study explores one intervention that may provide a way to 

make the classroom writing program more responsive to the needs 

of some students (and may help students develop self-directed 

learning skills). It examines the effects of using a word processing 

program containing both a grammar checker and a spell checker on 

essay writing by sixth graders, and it compares this approach with 



two others-using a word processor without the spell and grammar 

checkers, and using pen and paper only. All assignments were 

evaluated both holistically and analytically--providing an overall 

effectiveness score from the former, and diagnostic/prescriptive 

information from the latter. Scores for students who have 

performed below the 40th percentile on a standardized language test 

have been isolated to determine whether word processing with 

grammar and spell checkers may help students with low language 

skills. These findings will help identify pedagogical techniques that 

allow technology to be utilized as a tool to help students improve 

their writing skills. They may help classroom teachers decide 

whether their students can improve written communication skills by 

the use of word processing accompanied by electronic spell and 

grammar checking. 

The study assessed the effectiveness of using a word 

processing program that contains both grammar and spell checkers 

to improve composition writing skills of sixth graders. Although 

much of the research has examined the role of the word processor as 

part of a new writing program, many teachers are hesitant to 

abandon their familiar teaching techniques to try out new ones. This 

study examines a method that will allow the teacher to incorporate 

the word processing program into existing instructional procedures. 



Hypotheses 

This study examined both writing achievement and attitudes 

toward writing by sixth grade students of two different language 

levels under three different writing conditions. For the purposes of 

this study, writing achievement included, and was limited to, 

holistic and analytic scores, as well as word and error counts. 

Student writing samples were collected and analyzed, and the 

resulting data were analyzed to provide information leading to 

retention or rejection of each of the following five hypotheses: 

1. There will be no difference in written composition skills 

between sixth grade students who use a word processing 

software program containing spell and grammar checkers and 

those who use an unenhanced word processor. 

2. There will be no difference in written composition skills 

between sixth grade students who use a word processing 

software program containing spell and grammar checkers and 

those who use pen and paper, rather than computers. 

3. There will be no interaction effect between language level 

and treatment in written composition skills between sixth 

grade students with limited written English skills, and those 

who are not limited in written English. 

4. There will be no interaction effect between home language 

and treatment in written composition skills between sixth 



grade students whose home language is English, and those 

from bilingual home language backgrounds. 

5. There will be no difference in attitude toward writing 

between sixth grade students who use an enhanced word 

processing software program, those who use an unenhanced 

word processing software program, and those who use pen 

and paper, rather than computers, for writing. There will 

also be no difference between attitude towards writing on 

the computer and writing off the computer by the computer-

using students. 

In addition to these hypotheses, the researcher was interested 

in examining the role and attitudes of the classroom teacher in this 

situation, both during and after the study. Did she feel that 

participation in this study added to, or detracted from, her 

effectiveness as a classroom teacher? Observations and comments 

regarding teacher attitudes are reported as ancillary information. 

Definition of Terms 

A word processing software program is a computer 

program used as a tool for writing, allowing the user to write and 

edit work on the computer and then print it. A variety of such 

programs are available for use with different age and ability levels. 

This study used FRL Writer (1989). 



Some word processing software packages also include a spell 

checker, a program that works with a word processor to identify 

spelling errors and suggest correct spellings, so that the user may 

correct those errors. Some spell checkers also allow misspelled 

words to be printed out. 

A gramnfiar checker is also included in some word 

processing software packages. It is a program that works with the 

word processor to identify grammatical errors, so that the user may 

correct those errors. It may provide suggestions for making those 

corrections. 

CAI, computer-assisted-instruction, involves the use of 

computer programs to provide drill and practice, tutorial assistance, 

or a simulation experience to meet specific educational objectives. 

A student's English language ability level is his or her 

ability to communicate in writing using the English language. For 

this research study, the ability level was determined by 

performance on a standardized achievement test. 

ESL students are defined as those students who are 

determined to be limited in English proficiency as determined by a 

standardized language proficiency test, and who are learning English 

as their second language. Special programs for these students are 

available at all age levels. ESL students often attend ESL class 

rather than regular English class. 
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LEP students are students from homes where a language 

other than English is spoken, and who have limited English 

proficiency. In Texas, the LEP classification is based on a home 

language other than English and a score below the 40th percentile on 

the language portion of a nationally normed achievement test. 

Monolingual home language, for the purposes of this study, 

refers to students from homes where only English is spoken. There 

were no students who spoke only Spanish enrolled in the class for 

the duration of the study. 

Bilingual home language refers to students who come from 

homes where they speak or hear two languages. In this study, in all 

cases, the two languages were Spanish and English. 

Holistic scoring of student writing is based on over-all 

quality and effectiveness. This type of scoring is used on the TAAS 

(Texas Assessment of Academic Skills) test, the GED (General 

Educational Development) test, and the TWE (Test of Written 

English) section of the TOEFL (Test of English as a Foreign Language) 

(GED Testing Service. 1989; Interpreting Assessment. 1990; TOEFL. 

1991), among others. 

Analytical scoring is based on the quantitative evaluation 

of several qualities of a piece of writing. These may include 

mechanical (punctuation, capitalization, etc.) and grammatical 

(subject, verb, adjective, adverb, etc.) aspects of the writing. 



Limitations 

This study was conducted in six sixth-grade reading classes in 

a public junior high school in a rural community in the southwestern 

United States. Two classrooms were assigned to each of the three 

treatments. Although it was impossible to randomize subjects 

(because each class is an intact group), statistical methods-

utilization of pretest writing scores--were used to compensate for 

individual differences. Treatments to be used with each group were 

assigned at random, with two groups receiving each treatment. Chi-

square analysis revealed no significant differences between the 

three treatment groups in terms of either English language ability or 

home language background. 

The study was conducted over a six week period in the fall 

semester of 1991. This time frame was based on the high mobility 

of the students in the school district. Because of large numbers of 

migrant students entering and leaving the school district, a longer 

time period would have resulted in significantly fewer students 

participating in the entire study. 
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CHAPTER II 

ANALYTICAL REVIEW OF THE LITERATURE 

Educators are searching for ways to help students improve 

basic communication skills. As they study both traditional and 

innovative approaches, the body of related literature is growing 

rapidly. This chapter explores the problem and then discusses 

approaches to writing instruction, the use of computers as writing 

tools, and methods of evaluating student writing. It concludes by 

mentioning areas in need of further research, and indicates where 

this study might contribute to the research agenda. 

The Problem 

Applebee et al. (1986) describe a national study of writing 

skills of American fourth, eighth, and eleventh graders. They 

summarize: 

Most students, majority and minority alike, are unable to 
write adequately except in response to the simplest of 
tasks. . . . Even at grade 11, fewer than one-fourth of the 
students performed adequately on writing tasks 
involving skills required for success in academic 
studies, business, or the professions, (p. 11) 

This study, conducted by the National Assessment for 

Educational Progress, is a follow-up to earlier studies by that same 

group. Those had also indicated declining scores for writing 
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(Scardamalia & Bereiter, 1986). Although this is not a new problem, 

it is currently receiving much attention from educators and 

researchers--in the form of reevaluation of teaching strategies and 

institution of competency testing-as America continues its quest 

for academic excellence. 

In 1978, a random sample of 113,307 Texas students at 

specified grade levels was tested, and writing scores were found to 

be lower than the national average (Writing. 1978). Although there 

has been some improvement since then, the Texas Educational 

Assessment of Minimum Skills (TEAMS) tests for 1988-1989 

revealed that student performance on the writing test (language arts 

at the exit level) was lower than on the other segments of the test 

(Texas educational assessment. September 1989). The fifth grade, 

with the highest passing rate (84%), was down from the previous 

year. Seventh grade had a 79% passing rate, while ninth grade had 

69% passing, and the exit level tests (eleventh and twelfth grades) 

had even lower passing rates. 

Today's students will grow to be tomorrow's adults; therefore, 

they must acquire writing skills that will prepare them for success 

in school and on their jobs, as well as for personal satisfaction and 

fulfillment. They must learn to write effectively in order to become 

literate citizens (Applebee et al., 1986). In its assessment of the 

situation, the Texas Education Agency (Writing. 1978) declared, 
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If the ability to write effectively in the English language is 
to continue to be valued as an essential competency for all 
citizens in our society, concentrated attention must be 
given to finding the causes which underlie inadequate 
development of writing skills, both within school programs 
and in the students' homes and communities, (p. 45) 

They conclude that "the challenge before educators...is to provide... 

better ways for all Texas students to develop effective writing 

skills" (p.45). Educators are still searching for programs and 

techniques that will lead to improved test scores as well as to 

improved communication skills among these students. 

Writing Instruction 

To remedy this situation, a variety of teaching methods have 

been suggested and investigated. Whereas, in the past, writing 

programs often emphasized mechanical and grammatical 

correctness, educators are now looking at the process, rather than 

just the product. 

Scardamalia and Bereiter (1986) describe an awakening of 

research on writing and state that "at least nine new educationally 

relevant focuses of research on writing have emerged in the past 

decade" (p. 779). Their list does not include a category based on the 

mechanical and grammatical elements, but it does include two areas 

that have direct connections with writing in today's classrooms. 

The first is that of classroom practices, in which the emphasis for 
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research is away from surveys and toward observation and study of 

what actually goes on in the classroom. In these cases, the 

classroom teacher may or may not be involved as the actual 

researcher. The second is that of the composing process, in which 

"methods and concepts of cognitive science have been brought to 

bear on the question of what goes on in the mind as people compose" 

(p. 780). 

Writing involves a number of different factors, the 

interactions of which must be considered. Montague (1990) states 

that there is "a theoretical base for writing that focuses primarily 

on cognitive processes, experiential factors, and task and contextual 

variables that interact during composing" (p. 37), and proceeds to 

discuss practical applications with elementary, secondary, and 

special needs students. She explains the shift in writing instruction 

focus, from the traditional focus on isolated skills to a more 

integrated approach, and the importance of that move: 

Traditionally, elementary school children have been taught 
basic writing skills including handwriting, sentence 
patterns, grammar, mechanics, spelling, and the rudiments 
of composition. These basic skills, although important to 
the overall development of writing, often are taught in 
isolation, without regard for the context in which they are 
used. In contrast to traditional writing instruction, 
writing process instruction emphasizes the integration and 
interaction of various cognitive processes that are the 
foundation for effective writing, (p. 62) 
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Raphael, Englert, and Kirschner (1989) also studied the writing 

process, but they explored the importance of both purpose and 

audience on the writing of fifth and sixth graders. They found that 

attention to these two factors does improve writing, and they 

discovered, during classroom observations, that these improvements 

were carried over into the students' work in other subject areas. 

Rosaen (1990) was also interested in the use of writing to enhance 

content learning. She examined the use of writing assignments as a 

way to provide knowledge development opportunities rather than 

only as a means to develop writing knowledge and skill, and 

determined that writing in content areas must consider both the 

student's knowledge development as well as the writing process, in 

order to maximize student learning. She emphasized the importance 

of "teaching students to use writing as a tool to reformulate and 

extend their knowledge" (p. 420). Emphasis must be on the content 

and how it is produced, rather than on the mechanical correctness of 

the product. 

The importance of writing in all subject areas, sometimes 

called writing across tlie curriculum, has also been investigated and 

described by O'Brien, Conroy, and Conroy (1988), who state that 

"writing should not be taught as an isolated topic within the 

language arts but rather integrated into all content areas" (p. 207). 

They describe one such program which, they feel, contributed to the 
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rising scores on the writing portion of their state competency test 

of eighth grade students. Scardamalia and Bereiter (1986) explain 

the importance of this type of writing by stating that most writing 

by students is completed outside the context of the English 

classroom. They report that expert writers have "procedures such as 

spelling and punctuation largely automatized so that they leave 

mental capacity free to deal with higher level tasks" (p. 787). In 

other words, students internalize the lessons from the English (or 

language arts) classroom so that they can concentrate on the 

content, rather than on the mechanical writing skills, in their other 

classes. 

The shift in writing instruction has paralleled that in other 

areas of the school curriculum, as educators realize that, in this 

information age, students must learn more than just the isolated 

facts. They must learn how to learn and how to communicate with 

others in order to succeed. There has been a move away from 

emphasis on solely the grammatical correctness toward that of 

thoughtfulness, awareness, and effectiveness of communication. 

Students are encouraged to think through the entire writing process, 

perform all of the prescribed steps, and even to work cooperatively. 

Many studies have found that peer group instruction, or peer 

tutoring, is an effective means of improving writing skill (Leibnitz, 

1989; McManus & Kirby, 1988). Although this variety of cooperative 
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learning has had beneficial results, Land et al. (1987) concluded that 

this is not as helpful for the tutors as for the tutees. McManus 

(1986) studied the effects of a peer group response method in a 

process approach to writing instruction and found that this type of 

instruction resulted in increased social interaction exhibited by 

students helping other students, as students utilized suggestions 

made by their classmates for revision of writing assignments. She 

found that students who worked together demonstrated more 

involvement in their own learning (McManus & Kirby, 1988), and 

active participation in writing activities, as in other learning 

experiences, helps students become achievers. In an analysis of 

survey findings from the Fourth National Assessment of Educational 

Progress in Writing, Soltis and Walberg (1989) discovered that 

students "who had a supportive peer group had a greater interest in 

writing than those subjects who did not have such a group" (p. 25). 

A more traditional aspect of the writing program, revision, is 

still receiving much attention. It is an essential element of writing, 

and has been the subject of much investigation. Cunningham (1988) 

suggests that student writing must include both frequent practice 

and instruction. The latter is often in the form of guidance for 

revision and editing. She states, "As teachers help students revise 

the ideas they are trying to communicate and edit their drafts for 

spelling and mechanics, students learn how to improve their own 
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writing" (p. 202). Fitzgerald (1988) emphasizes that "revision is an 

integral aspect of the writing process, an aspect which may be 

critical to development of thought and ideas, to creation of newness 

and uniqueness, and to learning" (p. 128). Sun (1989) suggests that 

the level of revision is related to the level of writing skill of the 

student. She suggests that students may not revise adequately 

because they have not been taught and/or they have not learned how 

to do it properly. 

As educators search for a solution to this written 

communication problem, as they look for ways to improve the 

writing skills of today's students, some are turning to the new 

technologies in hopes that they will provide the incentive, and 

promote development of the skills, that are needed by these students 

now and in the future. 

Computers as Writing Tools 

With the increasing availability of computer hardware and 

software, school districts are purchasing and using computers for a 

wide range of subjects. In many English and language arts 

classrooms, computers are used to help students acquire language 

skills. Traditionally, these have been CAI (computer-assisted 

instruction) programs, and their effectiveness has been varied, due 

to limited computer access, software availability, teacher attitude, 
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curriculum content, and student ability. With CAI, as with other 

educational programs, there is much research into the differences 

between special student populations. Roth and Beck (1987) 

discovered that the use of two reading programs resulted in 

substantial improvement for low-ability students, while the other 

students showed no gains. Campbell (1987), though, found that 

regular and honor students demonstrated a higher positive response 

than basic students, and Ojeda (1984) concluded that Hispanic LEP 

students will not necessarily improve their achievement level 

through the use of CAI. 

Becker (1986) examines some of the research into the use and 

value of CAI, and states. 

As of 1985, roughly one-half of all activities on school 
computers, other than computer programming, involved 
drill-and-practice and tutorial computer-assisted 
instruction in math, language arts, and other subjects. 
However, schools employ a much greater variety of 
computer activities than in the days before 
microcomputers.. For example, word processing occupies at 
least 15 percent of all student computer time.... (p. 85) 

Attention to the use of computers as tools for student writing 

continues to increase as concern for writing and communication 

skills has grown and new applications software programs have 

appeared. Research studies have examined specific aspects of 

student writing as well as the overall writing process, sometimes 
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paralleling the research into off-computer writing. Many educators 

have agreed that computers do belong in writing classes, and word 

processing, as an aid to teaching writing, has taken a firm hold in 

many classrooms. Much of the research has concentrated on college 

students (Baxter, 1988; Teichman & Poris, 1985), with general 

agreement that college students wrote more and better material 

when using the computer, but findings were mixed about the effect 

on grammar and spelling. 

A growing number of studies, though, now focus on younger 

students. Studies have been conducted to examine the effects of 

word processing on students at many different elementary and 

secondary grade levels (Boone, 1985; Rosenbaum, 1988). One of the 

primary areas of investigation has been into the quantity and quality 

of revision by students. Grejda (1988) studied the revision 

strategies of sixth graders and discovered that word processors can 

help students revise more skillfully. Fernandez (1987) also found 

that sixth grade word processing students revised more frequently 

and improved their attitudes about revision more than did non-

computer using students. Pearson and Wilkinson (1986) studied the 

effects a word processor would have on the way adolescents 

composed and revised their writing. They conclude that "the word 

processor was not found to be an essential prerequisite to such 

revision, but appeared in these cases to act as a facilitating device 
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which increased the motivation to revise by making it so simple" (p. 

187). Boone (1985) also studied revision strategies, and discovered 

that word processing students made different (more content 

oriented) revisions. He also found that typing skills did not appear 

to make a difference in terms of writing fluency. 

There is a growing body of research indicating that word 

processing should not be considered as an isolated element of the 

classroom curriculum. In her discussion of the cognitive processes 

and experiential factors that are a part of the writing situation, 

Montague (1990) suggests that "microcomputer writing 

environments ... seem promising as an alternative to traditional 

writing instruction" (p. 38). She explores how "computers mediate 

writing processes in children and how computer-based writing 

environments enhance the development and influence the 

interactions and attitudes of children" (p. 63). Although 

statistically significant improvements have not always been 

discovered for students using word processors in a process writing 

program, -differences are often found. 

Burnett (1984) found improvement in both quality and fluency 

of writing when word processing was coupled with a process 

writing approach. She also discovered, unlike Miller (1984) and 

Pernia (1986), that students reported preferring to use computers to 

write, rather than pen and paper. 
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Daiute (1985) states that "writing classes with computers 

tend to be student-centered" (p. 11). She suggests that students 

must have a meaning for their writing. 

The best way to help others learn how to write is to build text 
creation carefully on communication, so beginning writing--at 
any age-should be based on communication, such as writing a 
letter, persuading someone to do something, reading a text 
aloud, or writing with another person, (p. 5) 

She details a prewriting/composing/revising and editing process 

approach to writing and indicates how computers can be used to 

facilitate learning through this method. 

Many studies of elementary and junior high student writing 

have involved students using The Bank Street Writer word 

processing software program. Wetzel (1985) utilized it to examine 

the use of the computer in a process writing program, with third, 

fourth, and fifth graders. Although no difference in writing quality 

was found between the computer and non-computer groups, faster 

typists scored significantly higher than slower typists (unlike 

Boone's findings, mentioned above). Wetzel concluded that students 

should type at least as fast as they can write before they use 

computers for writing in the classroom. Woolley (1985) conducted a 

study in which fifth-graders used the same software as did Wetzel's 

subjects. Although there was no significant difference between the 

computer and non-computer groups, there was a trend toward 
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improved writing with the word processor. Beesley (1986) also 

studied students using Bank Street Writer, and she also discovered 

no significant differences in quality between computer and non-

computer using sixth-graders, although, at the end of the study, 

more students preferred writing on the computer. Miller (1984), 

however, found no difference in either attitude or writing quality 

between students writing with Bank Street Writer and those using 

pen and paper. Klevenow (1986) compared two different versions of 

Bank Street Writer, by having students correct grammatical and 

spelling errors in previously written stories, and found no 

difference in the relative accuracy of revision attempts for the two 

different groups. 

Many of these studies examine the effect of word processor 

use on junior high students. Soltis and Walberg (1989) point out the 

significance of this age group: "Thirteen-year-olds are old enough to 

have well-developed language and thinking skills, but are still young 

enough to have a typical 4 years of high school ahead of them in 

which to mature as writers" (p. 22). Seventh graders, traditionally 

about 12 or 13 years of age, have been the subject of several studies 

(Bierman, 1988; Lett, 1985; Lytle, 1987). Lytle's study revealed 

that students made more revisions of their work when they used 

computers, while Lett's did not indicate any significant difference. 

Writing skill on the computer did not generalize to non-computer 
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assignments, for the control subjects scored higher on the posttest, 

which was administered with paper and pencil, rather than on 

computers. What is needed is a method of extending the on-

computer improvements, so that these new skills can be utilized in 

other environments. Bierman (1988) tried to do this by providing 

assignments both on and off the computer for her subjects. Unlike 

Lett, she discovered that students who had used word processing 

software on computers did make more revisions-even when they 

were composing off the computer, with pen and paper. 

Cochran-Smith, Paris, and Kahn (1991) contend that the use of 

word processing in the classroom changes the learning environment, 

and that teachers must learn to teach differently in order to take 

advantage of the unique features and opportunities word processing 

presents. Writing with word processing software must not be 

considered in isolation from the rest of the educational curriculum 

and environment. They argue that 

understanding word processing in elementary classrooms 
requires attention to the spiraling interrelationships of 
teaching cultures, teachers' interpretations and 
decisions, and uses of word processing as well as altered 
cultures, teachers' interpretations and decisions, and 
uses of word processing, (p. 306) 

Teachers and students must construct their own writing contexts as 

students learn to use word processing as a writing tool. Reid (1985) 

also addressed the issue of class environment in her study of a 

24 



fourth grade classroom's use of word processing. After examining 

the processes, products, and attitudes of the students, she 

concluded that word processing creates a new writing environment 

which transforms writing from a private activity to a public one. In 

a study of third through twelfth graders, Arzt (1987) investigated 

the computer writing environment and the study's results indicated 

support for collaborative writing activities, process writing, and 

writing across the curriculum. 

Investigation into the benefits that may be derived from the 

use of computers for writing by special segments of the school 

population has resulted in reports of using word processing with 

learning disabled students (Pernia, 1986; Sapona, 1985) and in the 

English as a second language classroom (Arnold, 1989) that have 

demonstrated the value of this technology with these special groups 

of students. In her study of limited English proficient students, 

Johnson (1988) discovered that "LEP students who used word 

processing generally wrote longer stories, edited more frequently, 

revised more extensively, and collaborated more readily in their 

writing than did students who used pencil and paper" (p. 108). While 

examining word processing among fourth graders, Cheever (1987) 

discovered that the lowest ability students exhibited the greatest 

gains in reduction of spelling and conventional errors. Sapona 

(1985) discovered that learning disabled students wrote better off 
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the computer. She suggested that use of computers alone was 

insufficient-it must be accompanied by specific modifications in 

the writing program to be effective with these students. In 

contrast, Shinn (1986) found that a group of learning disabled sixth, 

seventh, and eighth graders who used word processing and problem 

solving software made greater gains in reading comprehension, 

language, and writing skills. Pernia (1986) discovered that learning 

disabled middle school students writing on the computer showed 

gains in some areas (vocabulary, word usage, creativity) but not in 

others (spelling, punctuation, elaboration), while attitude was not 

changed. Beserra (1986) discovered that basic writers had improved 

attitudes toward writing and improved writing based on holistic 

scoring. However, the students exhibited the same general errors 

and problems as they did when they wrote by hand. 

Research into the value of word processing in the classroom is 

ongoing, and provides educators with a variety of different findings 

in terms of age and ability of students, and implementation 

strategies. Teachers must evaluate these studies in light of their 

own classroom needs and facilities, and they must remember that it 

is the learning, rather than the technology that is most important. 

Word processing is, as many of the studies have pointed out, just a 

tool to help students learn to write and communicate more 

effectively. Although the use of this tool may change the writing 
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environment, teachers must remember that the computer is only one 

element involved in the learning experiences of their students. 

Evaluation of Writing 

As teaching strategies are changed and new instructional 

programs are initiated, educators hope for improvement in student 

learning and performance. Student work is evaluated and the results 

may be used as justification to continue (or discontinue) educational 

practices. Evaluation is also used to determine students' academic 

achievement and success. Some states require that students pass a 

competency test to graduate from high school, and, in the state of 

Texas, a writing sample is part of this test (as is a multiple choice 

test of writing skills, where students are required to correct 

specific writing errors). Writing samples are also used by some 

colleges to help determine the admission and/or academic placement 

of students. 

In terms of writing ability (rather than content), two different 

types of evaluation-holistic and analytic-are often used, although 

there are varieties of each. Both techniques are acceptable methods 

of evaluating written composition, and each is of value for a 

different reason. Vacc (1989) has determined that holistic 

evaluation provides a valid global measure of quality, while analytic 

evaluation yields diagnostic and prescriptive information. She 
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conducted a study comparing teachers' holistic and analytical scores 

for writing samples and discovered a significant correlation 

between the two methods. Faigley, Cherry, Jolliffe, and Skinner 

(1985) explain that, in holistic scoring, "in its most common form, 

two readers rate each essay on a 1-4 or 1-6 point scale, with the 

essay going to a third reader if the raters differ by more than a 

point" (104). 

Lauer and Asher (1988) explain the difference between holistic 

and analytic scoring—the former gives a ranking without listing 

specific features of the writing, whereas the latter gives a separate 

score for each of a prespecified number of qualities. 

Cooper (1977) described holistic evaluation of writing as "a 

guided procedure for sorting or ranking written pieces. [Scoring 

occurs] quickly, impressionistically, after the rater has practiced 

the procedure with other raters" (p. 3). If writing is considered as a 

method of communication, holistic evaluation allows the evaluator 

to assess the success (or failure) of overall communication, apart 

from the word counts and error counts that are often used. Cooper 

claims that "since holistic evaluation can be as reliable as multiple-

choice testing and since it is always more valid, it should have first 

claim on our attention when we need scores to rank-order a group of 

students" (p. 4). He described seven types of holistic scoring, one of 

which, general impression marking, is used in the scoring of writing 
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scoring of writing samples for a variety of standardized tests, as 

well as in this study. 

Mullis (1984) explains that persons involved in holistic scoring 

for standardized tests must undergo special training in which 

standard papers are selected to represent the various score 
points and raters are carefully trained to become calibrated to 
reach consensus.... Training involves discussion of specific 
features of papers, beginning with presentation of the anchors 
and guidelines and proceeding to practice scoring of selected 
sample papers, (p. 17) 

She emphasizes that "holistic scoring is an excellent way to 

demonstrate the range of quality that exists in a particular 

population of students and to rank those students" (p. 17), but 

recommends that evaluation of writing utilize more than just one 

scoring system. She points out that "many states are using both a 

holistic ... system and an analytic system to obtain additional 

specific information about the papers in specific score point values" 

(p. 18). 

Another Research Area 

The large numbers of studies of writing--of both the product 

and the process-indicate the importance educators attach to 

improving the writing skills of this nation's youth. New techniques 

(which may actually be recombinations of old techniques) are being 

investigated to see how this can best be accomplished. Research 
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today focuses on classroom writing practices that lead to increased 

written communication skills, as well as the entire composing 

process. The latter involves the interaction of a variety of cognitive 

practices, rather than the traditional method of providing 

grammatical and mechanical practice in isolation. Classroom 

environment is an essential consideration when planning a writing 

program, and this involves more than the physical location of the 

class. It affects the way students learn. 

One area that has been neglected in research about the use of 

word processors is a study of the value of making spell and grammar 

checkers available for students, enabling students to monitor and 

correct their own work. This study investigates that area, in an 

effort to see if this will help students become more aware of their 

written products and able to use this awareness to help improve 

their written work, even when the computer is not present. It also 

addresses some of the issues described above, although possibly 

from a sightly different perspective. It examines classroom 

practices (Scardamalia & Bereiter, 1986), including observation of 

students and collection of their work. Because it was conducted in a 

reading classroom, the students did not receive writing instruction 

per se, but they were encouraged to organize their thoughts (in their 

heads), write, and then revise where necessary. Evaluation included 

both holistic and analytic scoring of student writing. Written 
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compositions of special populations of students (low language, LEP, 

non-English home language) were evaluated and compared with other 

groups to determine whether the program was more or less 

beneficial for each of these groups. After the conclusion of the 

study, the classroom teacher was able to use insights she gained 

from her observations of the students to address specific needs of 

the class as a whole as well as of individual students. She 

discovered ways she could utilize similar research methodology for 

further investigations. 

Although the existing literature supports the need for adapting 

writing instruction to take advantage of the capabilities of the 

computer, many writing teachers hesitate to put aside a successful 

and familiar writing program to try a new one. They must be shown, 

concretely, some of its benefits in action. Using the computer as a 

part of an existing program will demonstrate this. When teachers 

see the advantages in their own classrooms, they will be more 

willing to incorporate the ideas of Daiute (1985) and Montague 

(1990). They will have data from their own classrooms to support 

the acquisition and use of the new technology. They may even 

become what Myers (1985) calls teacher-researchers, and use his 

practical methods to allow them to begin to examine their own 

practices and to conduct their own research studies with their own 

students, in order to improve both instruction and learning. 
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Summary 

Much research has been conducted into the use of computers as 

writing tools in the classroom. This research has paralleled the 

research into writing off the computer, with revision and attitude 

receiving much attention. Studies in each area have yielded 

conflicting results. Revision has often, but not always, been found 

to improve when students use computers, but attitudes have 

generally not been significantly improved. Increasing attention has 

been directed toward the entire writing process as well as the ways 

computers change the classroom environment. However, these have 

not, as a rule, revealed significant improvement in writing quality. 

The effectiveness of using computers to improve the writing 

of special groups of students (including learning-disabled and ESL) 

has been investigated with inconsistent results. While many studies 

have indicated that writing on computer helps ESL, LEP, and learning 

disabled students, others have reported opposite findings. It has 

been suggested that computers alone cannot make better writers--

the method of instruction must be altered to fit the medium. 

Writing is no longer confined to the English or language arts 

classroom, as teachers employ writing across the curriculum 

strategies to provide meaningful writing situations. These teachers 

must learn ways to evaluate and incorporate new strategies into 

their teaching to help their students. 
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CHAPTER III 

METHODOLOGY 

This chapter describes how the study was conducted. It 

details the design, the subjects, the software program used by the 

students, the instruments, the length of study, the procedures, and 

the method of data analysis. 

Design 

This quasi-experimental study adheres to the guidelines for 

nonequivalent control group designs described by Cook and Campbell 

(1979). They define quasi-experiments as "experiments that have 

treatments, outcome measures, and experimental units, but do not 

use random assignment to create the comparisons from which 

treatment-caused change is inferred" (p. 6), and nonequivalent 

group designs as "typically those in which responses of a treatment 

group and a comparison group are measured before and after a 

treatment ... [as in] the case where two school classes are compared 

to each other and measures, perhaps of achievement, are collected" 

(p. 6). Specifically, this study utilizes the untreated control group 

design with pretest and posttest, which Cook and Campbell consider 

"perhaps the most frequently used design in social science research" 

(p. 103). 
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The study employed a 3 x 2 factorial design to study the 

effect of one treatment with three levels, combined with two 

different levels of English language ability. The control group (P&P) 

wrote with pen and paper, whereas the two non-control groups (WP+ 

and WP) used the same word processing program for writing 

assignments, but the program was configured differently for each 

group. Spelling and grammar checking options were on the program 

menu for the WP+ group, but were not on the menu for the WP group. 

Treatment 
English 
Language 
Abi l i ty 

low 

not low 

WP+ WP P&P 

The independent variables, as illustrated above, were the 

level of writing treatment (word processor with both grammar and 

spell checkers, word processor only, or pencil and paper) and the 

level of English language ability (low or not low-below the 40th 

percentile on the language portion of a standardized test, or not). An 

additional independent variable, home language (either monolingual 

English or bilingual Spanish and English in all cases), was also 

considered. The dependent variables were writing skill, measured 
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both holistically and analytically, and attitude toward writing. Each 

student wrote two paragraphs per week for six weeks. Writing 

topics were assigned based on material they were reading or talking 

about in their reading class, where the study was being conducted, 

and were the same for all students. (See Appendix I.) The classes 

were heterogeneously grouped, and were taught by the same teacher 

(to avoid confounding with another variable). Treatments were 

assigned randomly to the classes. 

Sixth grade was selected because this is the year before the 

students are again required to take the TAAS (Texas Assessment of 

Academic Skills), and the teacher was searching for ways to help 

students (1) prepare for the writing portion of that test, (2) write 

more easily and at a higher quality both in and out of school, and (3) 

realize and utilize the connection between reading and writing. The 

study was conducted in reading classes, rather than English classes 

to allow for inclusion of ESL students, who do not attend regular 

English classes. ESL students attend all classes except English in 

regular classrooms, and are expected to both learn and perform in 

the English language in these classes. 

Subjects 

The study was conducted in a junior high school in a small 

rural agricultural community (see Appendix A). Subjects were 97 
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students in six sixth grade reading classes. Demographic 

information for the three treatment groups is illustrated in Table 1 

Data on sex and ethnicity are included, although these factors are 

not addressed in this study. Home language and English language 

level are included in separate hypotheses, as stated in Chapter I. 

Table 1: Student demographic information. 

Groups 

(WP + ) (WP) (P&P) 

Total Number of Students 
Sex* 

Female 
Male 

Ethnicity * 
Anglo 
Black 

Hispanic 
Home Language 

Monolingual English 
Bilingual 

English Language Level * * 
Low* 

Not Low 

29 32 36 

14 
15 

13 
0 
16 

15 
14 

13 
16 

16 
16 

15 
4 
13 

22 
10 

13 
19 

17 
19 

18 
0 
18 

22 
14 

18 
18 

• Not used in this study 
* * Based on standardized achievement scores (California Achievement 

Test) 
* * Determined by a score at or below the 40th percentile on the 

language portion of the California Achievement Test 

Chi-square analysis of this data revealed no significant 

relationship between the treatment groups and language level of the 
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students: x^ (2, 1̂  = 97) = .60551, c > .05. This indicated that the 

random selection of class periods to make up the three treatment 

groups was satisfactory, since there was no relationship between 

the two independent variables at the onset of the study. Chi-square 

analysis also revealed no significant relationship between the 

treatment groups and the home language of the students: y^ (2, N = 

97) = 1.85271, c>05 . 

Students' language ability—low or not low--was determined 

by Texas state guidelines, which are based, in part, on student 

performance on standardized written achievement tests. These 

guidelines, specified in the Texas Administrative Code, are part of 

the bilingual education guidelines, and state that a student-with a 

home language other than, or in addition to, English-"in grades 2-12 

shall be classified as English proficient if he or she scores at or 

above the 40th percentile on the reading and English language arts 

sections of the standardized achievement test" (p. 546). For the 

purposes of this study, all students-whether monolingual English or 

bilingual-scoring below this level were considered low achievers. 

Although the primary concern here was to determine the relationship 

between the treatment and the ability levels of all students, it is 

also important to discover whether students with different home 

language backgrounds may benefit from these specific treatments. 
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and whether different home languages may indicate cultural 

differences that could affect learning. 

Criteria for inclusion of students in the study were 

established. To be considered in the study, a student must have been 

enrolled in the reading class during the entire six-week period of 

the study, and must, during the previous year, have taken a 

standardized language achievement test. (The school district used 

the California Achievement Test.) Results of this test are used by 

the school district to determine a student's language-ability-related 

placement in federal supplementary programs, and were also used in 

this study to classify him or her in one of the two language ability 

groups. All subjects in each room received the same treatment, 

with two classes being assigned to each treatment group. However, 

at the conclusion of the study, students who did not meet the 

criteria for inclusion were omitted from the analyses. 

Length of Studv 

The study was conducted over a six-week period, beginning the 

third week of school. The specific time frame was selected in order 

to assure that students would be enrolled throughout the duration of 

the study. Because of a highly mobile student population, sample 

size would decrease if the study were to last for more than this 

length of time. Many students move into the district with parents 
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who are following the crops. When there is no more work in the 

fields, they move on to find an area where there is work. 

Another reason for selecting a six-week period was to 

demonstrate whether or not this amount of time is sufficient to 

allow a teacher to make a decision about whether or not this would 

be a valuable addition to the classroom curriculum. Teachers who 

might want to try this approach, but are hesitant to "waste time" on 

a lengthy trial period, may be more willing to use this program if 

they know that they may be able to see results (or trends toward 

improvement) within six-weeks. 

Software 

The software program used in this study was ESL Writer 

(1989). A description is contained in Appendix B. The program is an 

easy to use word processor that can be configured by the teacher 

either to allow students to check their work for spelling and/or 

grammar errors, or not to offer them that option. The program will 

not correct errors. It will, if so configured by the teacher, indicate 

possible errors. It will then, if the student wishes, provide generic 

help about the indicated problem. ESL Writer allows the teacher to 

customize the program, allowing or disallowing grammar and spell 

checking. Computer screen menus for each configuration are 

illustrated in Appendix C. If the grammar checking option is chosen, 
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ESL Writer checks for twelve categories of grammatical errors, and 

provides both hints and errors to aid in correcting these errors (see 

Appendix D). These are the same areas that all students must 

master, and which are covered on standardized tests. Despite the 

name, this program can be utilized by any student, although it is 

more appropriate for elementary and middle school students, as well 

as for older students with weak English language skills. 

Instruments 

Student Information Sheet 

Prior to the study, all students completed a researcher-

constructed Student Information Sheet (SIS), a copy of which is 

included in Appendix E. The two essential items involved home 

language and previous computer experience. Results of the home 

language question were cross-checked with the Home Language 

Survey (HLS) forms in the school office. Updating of these by the 

parents had just been completed. Because of discrepancies between 

the two sources, it was decided to use the HLS as well as the survey 

information to determine home language of the students. When 

students were asked about home language in January, their answers 

were more in agreement with the HLS forms. The differences in 

student response may have been due to the possibility that, when 

students filled out the SIS at the beginning of their first semester 
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in a new school with a new teacher, some may have been hesitant to 

admit that a language other than English was spoken at home. 

A second item, that of prior computer experience, also 

resulted in a lack of complete accuracy. During interviews at the 

end of the study, students were asked about previous computer use, 

and all revealed that they had used computers in school before this 

year. When questioned about their earlier responses, some students 

said they "had forgotten." Although several students indicated on 

the SIS that they had computers in their homes, interviews revealed 

that in most cases the computers were used by parents only. 

Some of the items included on the SIS were requested by the 

classroom teacher, to help her gain information she felt would help 

her learn about her students. However, she agreed not to look at 

these until the study was over. 

Fitch Attitude Toward Writing Scale 

The Fitch Attitude Toward Writing Scale (Fitch, 1985) was 

completed by each student prior to the study, and also immediately 

after the study. The scale was originally developed to determine 

whether word processing affects seventh and eighth grade student 

attitudes about writing, and has a test-retest reliability of .85. It 

was adapted by Owsten, Murphy, and Widerman (1990) to compare 

student attitudes about writing both on and off the computer. At the 
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end of the study, this was administered to all students who had used 

computers to complete their writing assignments. Copies of both 

attitude scales are contained in Appendices F and G. 

Interviews 

At the conclusion of the study, semistructured interviews, as 

described by Borg (1987), were held with a randomly selected subset 

of students. In this type of interview, Borg explains that "the 

interviewer follows a guide that lists questions covering all 

essential information needed by the researcher. However, he also 

has the option to follow up any answers in an effort to get more 

information or clarify the respondent's replies" (p. 112). These 

interviews served two functions in the study. They were used to 

verify previously acquired information about computer experience, 

and to provide more specific information about students' 

preferences for writing either on computer or by hand. Additional 

questions concerning the relationship of reading and writing were 

included, at the classroom teacher's request. She then used the 

student responses to initiate class discussions about the reading-

writing connection, a concept introduced at the beginning of the year 

to explain the purpose of this study. Questions, as well as the 

responses to the question about computer or paper preference, are 

contained in Appendix H. 
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Writing Sample.*̂  

A pretest and two posttests were completed by each student 

in each group, and all were scored both analytically and holistically. 

The writing prompts for these and all other writing sessions are 

listed in Appendix I. The pretest and one posttest were written with 

pen and paper to demonstrate the carryover effect of the 

treatments, for it is important to determine if the skills acquired 

through the use of this technology could be generalized to other 

situations. This is especially important because computers were 

not available for students to use in most of their other school-

writing situations. Another important reason for the pen and paper 

situation is that the TAAS test, for which these students were 

preparing, does not provide for use of computers during the writing 

sample. Prior to the handwritten, or second, posttest, each student 

wrote a (first) posttest essay with the medium utilized during the 

study (determined by treatment group). The two posttest results 

were then compared to provide information that might help 

determine future research areas as well as to aid in designing a 

continuing program for these students. 

Pretests and both posttests were evaluated at the end of the 

study to assure that the same standards were used for all papers. 

They were scored holistically and analytically. The holistic scoring 

was conducted by two independent readers who had been trained to 
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follow the TAAS (Texas Assessment of Academic Skills) guidelines 

(Texas Education Agency, 1991). Before the scoring, all writing was 

entered into the computer, with all spelling and grammatical errors 

preserved, to increase the objectivity of the evaluation, as 

advocated by Robinson-Staveley and Cooper (1990), among others. 

The TAAS holistic scoring criteria are included in the Appendix J. 

Analytical scores were determined by a formula that included 

dividing the number of word errors by the number of words written, 

and arriving at a percentage. The formula for the analytic score was 

100-((errors / words) * 100)). 

The total score was determined by 

(analytic score / 4) * holistic score. 

Although the original intent had been to count all errors that were 

addressed in the grammar checking element of the software 

program, this became impractical because spelling errors made it 

difficult for the program to identify specific problems, and because 

of the nonstandard speech of many of the students. A list of errors 

to be counted was developed with the help of the classroom teacher, 

and was based on what these students were expected to know. Word 

errors counted for scoring included misspellings, incorrect use of 

homonyms, capitalization (proper nouns and first words of 

sentences), incorrect subject/verb agreement, and duplicate words. 

A total writing score for each composition was determined by 
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dividing the analytic score by four (the highest holistic score 

possible), and then multiplying by the holistic score for that piece 

of writing. This provided an overall score of effectiveness. 

Essays written on the computer during the study were scored 

analytically to determine whether all students progress at the same 

rate, or whether students at the two language levels differ in their 

rate of progress. This information provided the teacher with 

information that would help her provide for the special needs of 

different groups of students, and suggested areas to research. 

Procedure 

This study was conducted at the beginning of the fall 

semester. All students completed the SIS and the attitude survey 

during the second week of classes. Students also wrote a pretest 

paragraph using pen and paper. Then, for one week prior to the 

beginning of the study, each word processing group received 

instruction in, and had time to practice using ESL Writer. 

Instruction was provided by the researcher and classroom teacher. 

Writing activities similar to those to be used in the study were 

avoided. All students coming into the sixth grade had used 

computers in a computer lab in their previous (elementary) school, 

and had received keyboarding instruction there. This menu-driven 

program was easy for them to learn. 
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For the six weeks of the study, each group of students used 

the treatment method of their group twice a week, writing two 

essays per week. The WP+ group used ESL Writer with access to 

both the grammar and spell checkers. The WP group used ESL Writer 

with no access to the grammar and spell checkers (to control for 

computer halo effect). The P&P group, the control group, did not use 

the computer for writing-they wrote with pen and paper. All 

students received the same lessons and preparation for writing. The 

computer-using classes wrote in a computer lab with the teacher, 

and researcher present to monitor progress and provide assistance 

with computer-related problems, while the control group wrote 

their papers in the classroom in the presence of both the teacher and 

researcher. Teachers refrained from giving assistance with 

grammar and spelling, but were allowed to give technical assistance 

only, when requested by the student, in the computer lab. 

After six weeks, each student produced a posttest writing 

sample using the method of treatment. Four days later students 

again did the same, this time using pen and paper. The Fitch attitude 

scale was given to all students after they had completed all writing 

assignments. During the next week, the two computer-using groups 

also completed the adapted Fitch scale, comparing how they felt 

about writing on the computer with their feeling about writing off 

the computer. At the conclusion of the study, a randomly selected 
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subset of computer-using students were interviewed about their 

attitudes toward writing, computers, and word processing. Results 

of these semistructured interviews were recorded and student 

comments were noted to help with classroom implementation and 

further research. 

Data Analysis 

This pretest-posttest design utilized a three-way analysis of 

covariance (ANCOVA), controlling for pretest differences through 

the use of a covariate. Lauer and Asher (1988), in their discussion 

of the use of quasi-experiments for research on written 

compositions, advocate analysis of covariance for this type of study. 

Glass and Hopkins (1984) also suggest this as a means of evaluating 

the main effects as well as their interaction. The resultant F-scores 

were used to indicate the presence or absence of effect of treatment 

on each language ability group. Mean scores of student writing were 

compared and graphed in order to present visual representation of 

the differences In a secondary analysis comparing the writing of 

native-English students with those from bilingual home language 

backgrounds, mean group scores were graphed. 

Weekly writing sample scores were scored analytically only, 

in order to help determine whether both language groups performed 

at the same level throughout the study. Means and standard 
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deviations for each were determined, but statistical tests were not 

run because all students were not present for all of the writing 

sessions. Graphs depicting these mean scores for each treatment 

group and each language ability group were generated to be used to 

determine patterns of production by each group to assist in 

modifying the procedural design for future research. 

Results of classroom observations and final interviews were 

reported in narrative form. Observational findings were compared 

for the two language ability groups, and were utilized by the 

classroom teacher, after conclusion of the study, to provide 

assistance to students. Comparisons of attitudes expressed in the 

final interviews were also shared with the classroom teacher. 
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CHAPTER IV 

RESULTS OF THE STUDY 

This chapter describes the statistical findings of the study. It 

presents descriptive information, and is then organized according to 

the hypotheses presented in Chapter I. These examine both the 

writing achievement and attitudes toward writing by students of 

two different language levels under three different writing 

conditions. 

Descriptive Information 

Ninety-seven students met the criteria for inclusion in the 

study, as outlined in Chapter III. The previous year's California 

Achievement Test (CAT) Language score was used to determine 

language level (low or not-low), and a one-way analysis of variance 

performed on these CAT scores revealed no significant differences 

between the groups, as illustrated in Table 2. 

Table 2: Analysis of variance of CAT Language scores. 

Source D.F. 
Sum of 
Squares 

Mean 
Squares 

F 
Ratio 

F 
Prob. 

Between Groups 2 773.5797 386.7899 .4613 .6319 
Within Groups 94 78824.6058 838.5596 

Total 96 79598.1856 
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All students wrote a pretest and two posttests-one using the 

assigned treatment and the other handwritten. Each of the three 

writings by each student was scored both holistically and 

analytically, and analysis of covariance was performed on the total 

score (a combination of both the holistic and analytic components), 

on the analytic score, and on its two components-word count and 

error count. Holistic scores were not analyzed in this way, but are 

included in the total score. Table 3 presents a summary of the basic 

information about each writing measurement scale for the these 

students. Both word and error scores result from counts of the 

indicated item, and are used in formulation of the analytic and total 

scores, as described in Chapter III. 

Table 3: Descriptive statistics for total student group 
(N = 97). 

Variable 

Pretest 
Total 

Analytic 
Words 
Errors 

Treatment Posttest 
Total 

Analytic 
Words 
Errors 

Handwritten Posttest 
Total 

Analytic 
Words 
Errors 

Mean 

41.58 
90.40 

105.35 
8.91 

47.58 
93.40 
81.41 

5.26 

57.90 
91.21 

123.64 
10.26 

Std Dev 

17.16 
7.44 

57.03 
8.04 

16.70 
6.99 

35.11 
6.69 

21.53 
6.34 

49.53 
8.12 

Minimum 

13.85 
55.41 
12.00 

0.00 

14.26 
57.02 

30.00 
0.00 

17.25 
68.99 
43.00 
0.00 

Maximum 

73.83 
100.00 
287.00 

58.00 

98.87 
100.00 
178.00 

52.00 

99.24 
100.00 
274.00 

40.00 
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The pretest scores were used as covariates for the analysis of 

both posttests for all students. The means and standard deviations 

for each of the pretest measurements are contained in Table 4. 

Table 4: Comparison of pretest writing performance means 
and standard deviations of WP+ , WP, and P&P 
students. 

Pretest 

A 
Total 

nalytic 
Word Count 

Error Count 

WP+ 

Mean 

40.47 
90.63 
84.24 

6.62 

(n=29) 

SD 

19.59 
6.80 

56.57 
5.58 

WP ( 

Mean 

41.75 
90.87 

116.78 
9.78 

n=32) 

SD 

17.51 
7.37 

60.98 
10.43 

P&P 

Mean 

42.32 
89.91 

112.19 
9.97 

(n=36) 

SD 

15.08 
8.31 
6.43 
7.05 

Pretest writing scores were analyzed, using a one-way 

analysis of variance, and the ANOVA results for each of these are 

reported in Table 5. 

Table 5: Analysis of variance of pretest writing scores. 

Variable 
Sum of 
Squares D.F. 

Mean 
Squares 

F 
Ratio 

F 
Prob. 

Total Score 
Analytic Score 

Word Count 
Error Count 

56.0354 
21.3064 

18789.6645 
216.8964 

2 
2 
2 
2 

28.0177 
10.6532 

9394.8322 
108.4482 

.0933 

.1891 
3.0100 
1.7043 

.9110 

.8280 

.0541 

.1875 
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Although differences were not statistically significant at the 

Q< .05 level, the word count score is approaching significance. Use 

of these scores as covariates increases the power of the statistical 

analysis, and is especially important because of the large standard 

deviations on the various dependent variables. 

Hvpotheses 1 and 2 

The first two hypotheses compare the writing achievement of 

the WP+ students with each of the other groups. They state: 

1. There will be no difference in written composition skills 
between sixth grade students who use a word processing 
software program containing spell and grammar checkers and 
those who use an unenhanced word processor. 

2. There will be no difference in written composition skills 
between sixth grade students who use a word processing 
software program containing spell and grammar checkers and 
those who use pen and paper, rather than computers. 

Table 6 presents the treatment posttest and handwritten 

posttest means and standard deviations for the performance of the 

three treatment groups-WP+, WP, and P&P-on each of the writing 

score categories that were shown in Table 4. 

A three-way analysis of covariance was performed on the two 

posttest writing samples--treatment and handwritten--with the 

corresponding pretest scores as covariates for each of the scoring 

measures indicated above. This ANCOVA on the treatment posttest 
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Table 6: Comparison of posttest writing performance means and 
standard deviations of WP+ , WP, and P&P students. 

WP+ (n=29) WP (n=32) P&P (n=36) 

Mean SD Mean SD Mean SD 

Treatment Posttest 
Total 48.22 16.83 47.21 17.04 47.39 16.74 

Analytic 95.79 4.38 93.43 6.99 91.46 8.17 
Word Count 66.76 28.28 79.34 30.41 95.06 39.36 
Error Count 2.34 2.24 4.66 4.44 8.14 9.24 

Handwritten Posttest 
Total 60.80 22.76 57.50 23.53 55.93 18.85 

Analytic 91.92 5.51 91.28 7.04 90.58 6.43 
Word Count 133.41 54.75 129.44 49.22 110.61 43.58 
Error Count 10.41 8.12 10.13 7.79 10.25 8.63 

scores revealed significant differences {Q< .01) for the analytic 

score and its components, word count and error count. However, no 

significance was found for total score. These results for the 

treatment posttest are presented in Table 7. 

Table 7: Analysis of covariance for treatment main effect 
on the treatment posttest for WP+, WP, and P&P 
students. 

Sum of Mean F F 
Variable Squares D.F. Squares Ratio Prob. 

Total Score 
Analytic Score 

Word Count 
Error Count 

93.809 
195.682 

8834.128 
341.792 

2 
2 
2 
2 

46.905 
97.841 

4417.064 
170.896 

.222 
5.547 
4.920 
5.938 

.801 

.005 

.010 

.004 
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A three-way analysis of covariance on the handwritten 

posttest scores revealed significant differences (c < 01) only for 

word count. Results for the writing scores on the handwritten 

posttest are presented in Table 8. 

Table 8: Analysis of covariance for treatment main effect 
on the handwritten posttest for WP+, WP, and P&P 
students. 

Sum of Mean F F 
Variable Squares D.F. Squares Ratio Prob. 

Total Score 
Analytic Score 

Word Count 
Error Count 

575.918 
8.574 

19447.802 
94.971 

2 
2 
2 
2 

287.959 
4.287 

9723.901 
47.485 

1.085 
.246 

6.196 
1.064 

.343 

.780 

.003 

.350 

Because there were significant differences found in the 

analysis and comparison of the treatment posttest and the 

handwritten posttest, a Tukey HSD (Honestly Significant Difference) 

test was performed and it revealed that the significant differences 

(C < .05) were between the WP+ group and the P&P group. 

Therefore, Hypothesis 1, stating that there would be no 

difference between the writing of the WP+ and P&P groups, was 

rejected. However, Hypothesis 2, stating that there would be no 

difference between the writing of the WP+ and WP groups, was not 

rejected. 
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Hvpothesis 3 

The third hypothesis compares the writing achievement of 

students of two different language ability levels according to 

writing method, and states: 

There will be no interaction effect between language level and 
treatment in written composition skills between sixth grade 
students with limited written English skills and those who are 
not limited in written English. 

Table 9 compares the means and standard deviations of 

the low level language students by group on the pretest and the 

two posttests--treatment and handwritten. 

Table 9: Comparison of writing performance means and 
standard deviations of low language students by 
group. 

Pretest 
Total 

Analytic 
Word Count 
Error Count 

WP+ 

Mean 

32.45 
87.80 
59.15 

6.08 

Treatment Posttest 
Total 

Analytic 
Word Count 

Error Count 

40.01 
94.11 
57.15 

3.08 

Handwritten Posttest 
Total 

Analytic 
Word Count 

Error Count 

48.40 
89.31 

108.77 
11.54 

(n = 13) 

SD 

15.97 
7.32 

50.12 
4.84 

11.96 
4.56 

11.31 
1.85 

16.90 
5.63 

40.90 
8.65 

WP ( 

Mean 

29.93 
85.77 

100.38 
14.38 

41.22 
87.63 
84.00 

8.54 

39.00 
85.94 

119.38 
15.15 

n = 13) 

SD 

11.99 
8.82 

49.87 
14.67 

17.04 
7.75 

41.66 
4.58 

18.16 
7.61 

54.75 
9.02 

P&P 

Mean 

34.02 
86.27 
96.44 
11.78 

43.75 
88.79 
82.94 

9.28 

47.22 
88.69 

103.00 
11.78 

(n = 18) 

SD 

12.81 
9.84 

52.56 
10.46 

15.88 
10.11 
37.65 
11.66 

12.27 
7.45 

38.92 
10.46 
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Table 10 compares the means and standard deviations of the 

not-low language students by group on the pretest and the two 

posttests. 

Table 10: Comparison of writing performance means and 
standard deviations of not-low language students 
by group. 

WP+ (n = 16) WP (n = 19) P&P (n = 18) 

Mean SD Mean SD Mean SD 

Pretest 
Total 46.99 20.99 49.83 16.21 50.62 12.59 

Analytic 92.93 5.55 94.36 3.17 93.34 3.59 
Word Count 104.63 54.54 128.00 66.48 127.94 43.80 
Error Count 7.06 6.23 6.63 4.25 8.17 4.55 

Treatment Posttest 
Total 54.88 17.56 51.30 16.22 51.02 17.23 

Analytic 97.15 3.84 97.40 1.74 94.13 4.49 
Word Count 74.56 35.30 76.16 20.22 107.17 38.21 
Error Count 1.75 2.41 2.00 1.29 7.00 6.09 

Handwritten Posttest 
Total 70.88 22.29 70.15 17.83 64.64 20.51 

Analytic 94.05 4.54 94.93 3.47 92.47 4.70 
Word Count 153.44 57.47 136.32 45.29 118.22 47.68 
Error Count 9.50 7.82 6.68 4.42 8.72 6.25 

With pretest scores used as covariates, three-way 

analysis of covariance on the treatment posttest scores 

revealed no significant two-way interaction between language 

level and treatment. This interaction for the word count. 
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however, could be considered approaching significance. These 

results are reported in Table 11. 

Table 11: Analysis of covariance for 2-way interaction 
between language level and treatment on the 
treatment posttest for WP+, WP, and P&P 
students. 

Sum of Mean F F 
Variable Squares D.F. Squares Ratio Prob. 

Total Score 
Analytic Score 

Word Count 
Error Count 

480.750 
46.211 

5019.715 
22.992 

2 
2 
2 
2 

240.375 
23.105 

2509.858 
11.496 

1.137 
1.310 
2.796 

.399 

.326 

.275 

.067 

.672 

Using the pretest scores used as covariates, three-way 

analysis of covariance on the handwritten posttest scores also 

revealed no significant two-way interaction between language 

level and treatment. These results are reported in Table 12. 

Table 12: Analysis of covariance for 2-way interaction 
between language level and treatment on the 
handwritten posttest for WP+, WP, and P&P 
students. 

Sum of Mean F F 
Variable Squares D.F. Squares Ratio Prob. 

Total Score 
Analytic Score 

Word Count 
Error Count 

634.098 
69.127 

1981.080 
35.859 

2 
2 
2 
2 

317.049 
34.564 

990.540 
17.930 

1.195 
1.987 

.631 

.402 

.308 

.143 

.534 

.670 
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Because there were no significant interactions (^ < .05) 

between language level and treatment. Hypothesis 3 was 

retained. 

HvPOthesis 4 

The fourth hypothesis compares the writing achievement of 

students whose native language is English and those from a bilingual 

home language background, in each of the three writing methods. It 

states: 

There will be no interaction effect between home language and 
treatment in written composition skills between sixth grade 
students whose home language is English, and those from 
bilingual home language backgrounds. 

Table 13 presents means and standard deviations for 

students with English as a home language. Table 14 presents 

means and standard deviations for students from bilingual 

home language backgrounds. 

Three-way analysis of covariance was performed on the 

posttest scores, using the pretest scores as covariates. The 

ANCOVA on the treatment posttest scores revealed a 

significant two-way interaction {Q.< .05) between home 

language and treatment for the error count. A Tukey HSD test 

revealed that, among the English language home background 

students, significant differences (c < .05) were present 
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Table 13: Comparison of writing performance means and 
standard deviations of English language students 
by group 

Pretest 
Total 

Analytic 
Word Count 
Error Count 

WP+ 

Mean 

44.69 
91.66 

104.00 
8.00 

Treatment Posttest 
Total 

Analytic 
Word Count 

Error Count 

53.13 
96.10 
68.47 

2.33 

Handwritten Posttest 
Total 

Analytic 
Word Count 
Error Count 

69.73 
92.05 

154.87 
12.60 

(n = 15) 

SD 

19.63 
6.02 

51.64 
5.89 

17.47 
3.90 

34.92 
2.44 

23.80 
6.19 

55.30 
10.13 

WP ( 

Mean 

41.56 
89.74 

121.41 
11.50 

46.90 
92.35 
77.14 

5.05 

55.90 
90.32 

124.18 
10.55 

n=22) 

SD 

18.70 
8.41 

56.42 
12.01 

17.86 
8.07 

29.13 
4.88 

25.92 
8.03 

49.78 
8.46 

P&P 1 

Mean 

43.12 
88.77 

118.68 
11.27 

50.56 
89.45 

104.23 
10.50 

59.03 
89.69 

122.50 
12.14 

(n=22) 

SD 

14.15 
9.62 

50.94 
7.77 

17.72 
9.63 

41.34 
10.95 

22.13 
7.07 

47.92 
9.37 
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Table 14: Comparison of writing performance means and 
standard deviations of bilingual home language 
students by group. 

Pretest 
Total 

Analytic 
Word Count 
Error Count 

WP+ 

Mean 

35.96 
89.52 
63.07 

5.14 

Treatment Posttest 
Total 

Analytic 
Word Count 
Error Count 

42.95 
95.46 
64.93 

2.36 

Handwritten Posttest 
Total 

Analytic 
Word Count 
Error Count 

51.23 
91.82 

110.43 
8.07 

(n = 10) 

SD 

19.22 
7.62 

55.56 
5.01 

14.95 
4.98 

20.07 
2.10 

17.76 
4.91 

45.42 
4.46 

WP (1 

Mean 

42.16 
93.35 

106.60 
6.00 

47.88 
95.79 
84.20 

2.36 

61.00 
93.40 

141.00 
9.20 

T = 14) 

SD 

15.51 
3.51 

72.21 
3.13 

15.99 
2.67 

34.15 
2.10 

17.89 
3.60 

49.16 
6.39 

P&P ( 

Mean 

41.07 
91.43 

102.00 
7.93 

42.39 
94.63 
80.64 

4.43 

51.06 
91.98 
91.93 

7.29 

n = 14) 

SD 

16.92 
4.89 

49.33 
5.38 

14.28 
3.50 

32.30 
3.46 

11.14 
5.21 

28.10 
6.57 

60 



between two groups of students: WP+ and P&P, and also WP 

and P&P. Differences for the bilingual home language students 

were not significant. ANCOVA results of the treatment 

posttest are reported in Table 15. 

Table 15: Analysis of covariance for 2-way interaction 
between home language and treatment on the 
treatment posttest for WP+, WP, and P&P students. 

Sum of Mean F F 
Variable Squares D.F. Squares Ratio Prob. 

Total Score 
Analytic Score 

Word Count 
Error Count 

477.412 
43.860 

5020.165 
190.669 

2 
2 
2 
2 

238.706 
21.930 

2510.820 
95.335 

1.129 
1.243 
2.796 
3.313 

.328 

.294 

.067 

.041 

The three-way ANCOVA on the handwritten posttest 

scores revealed a significant two-way interaction Q,< .05) 

between home language and treatment for word count. A Tukey 

HSD test revealed that, among the bilingual language home 

background students, significant differences (a< -05) were 

present between the WP and P&P groups of students. 

Differences for the English home language students, however, 

were not significant. ANCOVA results of the handwritten 

posttest are reported in Table 16. 
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Table 16: Analysis of covariance for 2-way interaction 
between home language and treatment on the 
handwritten posttest for WP+, WP, and P&P 
students. 

Sum of Mean F F 
Variable Squares D.F. Squares Ratio Prob. 

Total Score 
Analytic Score 

Word Count 
Error Count 

446.541 
9.079 

10234.595 
183.140 

2 
2 
2 
2 

223.270 
4.535 

5117.298 
91.570 

.841 

.261 
3.261 
2.052 

.435 

.771 

.043 

.130 

There was significant two-way interaction for home 

language and treatment on two of the measures of writing 

achievement. Therefore, Hypothesis 4 was rejected. 

Hypothesis 5 

The fifth hypothesis examines student attitude toward writing 

and states: 

There will be no difference in attitude toward writing 
between sixth grade students who use an enhanced word 
processing software program, those who use an 
unenhanced word processing software program, and those 
who use pen and paper, rather than computers, for 
writing. There will also be no difference between 
attitude towards writing on the computer and writing off 
the computer by the computer-using students. 

Table 17 presents means and standard deviations from both the 

pre and post attitude surveys, comparing students in each of the 

three groups. 
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Table 17: Comparison of means and standard deviations 
of pre and post attitude surveys of WP+, WP, 
and P&P groups. 

WP+ (n=29) WP (n = 32) P&P (n=36) 

Mean SD Mean SD Mean SD 

Pre 49.79 8.97 50.81 9.31 49.67 9.56 
Post 55.52 7.73 56.16 9.69 52.61 9.02 

A three-way analysis of covariance of the post attitude survey 

was performed, using the pre-attitude survey as covariate. No 

significant differences were revealed. Results are in Table 18. 

Table 18: Analysis of covariance for post-attitude survey by 
WP+, WP, and P&P students. 

Source of 
Variation 

Main Effects 
Treatment 

2-Way Interactions 
Treatment 

by Level 
Treatment 

Sum of 
Squares 

.030 

3.586 

by Home Language 64.679 

DF 

1 

1 

1 

Mean 
Square 

.030 

3.586 

64.679 

F 

.001 

.061 

1.105 

Sig 
of F 

.982 

.806 

.298 

Students using computers for writing also completed a survey 

comparing their feelings about writing on and off the computer. 

Table 19 presents the means and standard deviations of the WP+ and 

WP groups of students on this instrument. 
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Table 19: Comparison of means and standard 
deviations of attitudes toward writing on 
and off the computer. 

On Computer 
Off Computer 

WP + 

Mean 

55.90 
49.90 

(n=29) 

SD 

7.13 
8.41 

WP 

Mean 

57.72 
49.03 

(n=32) 

SD 

9.65 
10.06 

A three-way analysis of covariance of this on/off computer 

attitude survey was performed using the pre-attitude survey (also 

used in the previously described analysis) as covariate. Each 

student had, in essence, answered two surveys, one about attitude on 

the computer, and one about attitude off the computer. Analysis of 

each survey revealed no significant differences between the two 

computer-using groups of students. The ANCOVA results are 

reported in Table 20. 

Analysis of covariance revealed no significance for treatment, 

home language, or language level in the results of either attitude 

survey. Because there was no significant difference in attitude on 

either the pre and post surveys or on the on-computer and off-

computer surveys, the fifth hypothesis was retained. 
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Table 20: Analysis of covariance for on/off computer 
attitude survey by WP+, WP, and P&P students. 

Source of Sum of Mean Sig 
Variation Squares DF Square F of F 

On Computer 
Main Effects 

Treatment 33.153 1 33.153 .489 .488 

2-Way Interactions 
Treatment 

by Level 3.679 1 3.679 .054 .817 
Treatment 

by Home Language 21.453 1 21.453 .316 .576 

Off Computer 
Main Effects 

Treatment 50.057 1 50.057 .710 .403 

2-Way Interactions 
Treatment 

by Level 11.265 1 11.265 .160 .691 
Treatment 

by Home Language 11.409 1 11.409 .162 .689 

65 



Summary 

The above reported statistical analyses mandated rejecting 

two of the five hypotheses. There were significant treatment 

differences between the WP+ and the P&P students, and students 

with English and non-English home languages. However, three 

hypotheses were not rejected, because no treatment related 

differences were found for WP+ and WP students, for students with 

different language levels, or for student attitude toward writing. 
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CHAPTER V 

DISCUSSION 

This chapter discusses the findings and significance of the 

study in terms of research as well as classroom application. 

Statistically significant findings are presented first, accompanied 

by possible reasons and implications for these. They are followed by 

anecdotal information that may indicate possible trends or areas in 

need of further exploration. Reactions and observations from the 

classroom teacher were recorded as she described her views of the 

significance of the study as it applies to the reading classroom, and 

those are presented here. Implications of this study for a future 

research agenda are also presented. 

Significant Findings 

This study evaluated the use of a word processing program 

containing a grammar checker and spell checker by sixth grade 

students, comparing the results of three different approaches to 

writing in the Reading classroom. It investigated whether the 

presence of a spell checker or a grammar checker would result in 

improved writing either when using the computer or when away from 

the computer. It also asked whether, as a result of treatment, 

students with different level language skills and from different 
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home language backgrounds performed at similar levels. It also 

asked whether the use of the word processor would affect student 

attitude. Finally, it looked at the teacher's views about the 

effectiveness of using word processing in the Reading classroom. 

Although few statistically significant differences attributable 

to the specific writing environment were determined, the actual 

differences may indicate trends suggesting further research into the 

use of word processing software that includes spell and grammar 

checkers. The means and standard deviations for the writings by 

each group were presented in Chapter IV, in Tables 4 and 6. 

Examination of these reveals that scores for each index varied 

widely (as seen in the large standard deviations). For this reason, 

the pretest scores were used as covariates when analyzing posttest 

results. The large standard deviations may be explained by the use 

of heterogeneously grouped classes. Students in each group ranged 

from those receiving special education assistance for classes other 

than reading to those defined by the school as gifted and talented, 

based on their superior academic performance. Despite the wide 

range of student abilities, though, there was no significant language 

level/treatment interaction on either of the posttests--treatment 

or handwritten. 

Statistically significant differences were found for word 

count on both posttests, and those were determined to be between 
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the WP+ group and the P&P group. Figure 1 illustrates the difference 

in word count for the pretest, treatment posttest, and handwritten 

posttest for each of the treatment groups. The WP+ group wrote 

shorter compositions on the pretest (i^= 84.24) and longer on the 

handwritten posttest {M= 133.41) than any other group. Their 

treatment posttest lengths {M= 66.76) were shorter than those of 

the other groups, but observation revealed that these students spent 

more time sitting back, reading their work, checking for errors, and 

making corrections. The WP+ students also had to wait while the 

word processing software program checked their errors. 
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Figure 1: Word count differences on the three writing tasks 
for each of the three treatment groups. 
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Figure 2 illustrates the difference in error count for the 

pretest, treatment posttest, and handwritten posttest for each of 

the treatment groups. This difference was statistically significant 

between the WP+ and P&P groups for the treatment posttest. The 

WP+ group had fewer errors on the pretest {M= 6.62) and slightly 

more on the handwritten posttest (M= 10.41) than the other groups. 

However, they had fewer errors on the treatment posttest {M= 2.34). 

Error Counts 

1 1.9 

10.2 

6.5 

6.9 

5.1 

3.4 

1.7 

0.0 

Tvwy\ 

Pretest Treatment Posttest Handwritten Posttest 

KEV 

VP+ (n=29) !i VP (n=32) ^S P&P (n=36) 

Figure 2: Error count differences on the three writing tasks 
for each of the three treatment groups. 

This is similar to the word count findings, and there may be a 

relationship there. It may suggest that the students were making 

effective use of the error checking capabilities of the program-or 
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it may simply mean that the students wrote less, so had less 

opportunity to make errors. It would be interesting to see if this 

would carry over to the handwritten posttest if the study were 

conducted over a longer period of time. Although word count of the 

two computer-using groups was higher than that of the pen and 

paper students on the handwritten posttest, the error count for each 

of the three groups was similar to the other two. Because the 

analytic score is based on the word count and the error count, both 

of which were statistically significant on the treatment posttest, it 

is not surprising that significant differences between the WP+ and 

P&P groups were also discovered for this measure. 

Word and error count differences were also discovered to be 

statistically significant for students from different home language 

backgrounds. On the treatment posttest, there was a significant 

difference for error count of students from homes with English 

language background, but not students from bilingual home language 

backgrounds. These significant treatment posttest differences were 

between the WP+ {M= 2.33) and P&P (M= 10.50) groups as well as 

between the WP {M= 5.05) and P&P {M= 10.50) groups. Figure 3 

illustrates these differences, and reveals that these differences 

were not even approached in the handwritten posttest. This 

suggests that, for these students, the error checking did not 

transfer to their work off the computer. It would be interesting to 
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discover whether replicating the study over a longer period of time 

would reveal any carry-over effect for error checking from computer 

to off-computer writing. It would also be of interest to note 

whether a longer time period would lead to significant differences 

in error count for the bilingual students, or whether it might be 

necessary to build in an additional component related to language 

skills instruction for these students. 

11.9 

10.2 

8.5 

6.8_ 

5 .1 . 

3.4 

1.7_ 

0.0 

Error Count — English Home Language 

•rrr»i 
\HH 

* * * * * 

Pretest Treatment Posttest Handwritten Posttest 

KEV 

VP+(n=15) 1 VP (n=22) P&P (n=22; 

Figure 3: Error count differences on the three writing tasks 
for students from English home language 
backgrounds. 

Bilingual home language students did exhibit a significant 

difference for word count on the handwritten posttest. This 

difference, though, was between the WP (M= 141.00) and P&P (^ 
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91.93) groups, and did not involve the WP+ students {M= 110.43.00). 

The mean word counts for the three groups on the three writing 

tasks are illustrated in Figure 4. The findings suggest that research 

into the relationship between writing fluency and writing on, and 

then off, computers might yield useful information. 
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Figure 4: Error count differences on the three writing tasks 
for students from bilingual home language 
backgrounds. 

Although the total scores, which were based partly on the word 

and error count, are not statistically significant, they suggest 

interesting possibilities, and are discussed under anecdotal 

information. 
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Anecdotal Information 

In addition to the statistically significant findings, the study 

revealed some interesting information that may indicate possible 

trends or areas in need of further exploration. While the results 

reported in this section are nof statistically significant, they 

provide educators with information that will help them explore 

methods to use for student writing. 

Although no significant difference between the total writing 

scores was detected. Figure 5 indicates that there was some more 

improvement in the total scores of the WP+ group (M= 40.47, M = 

48.22, Ld= 60.80). 

70 

63 

56 

49 

42 

35 

28_ 

21. 

14. 

7. 

0 

Total Score 

KEY 

Pretest Treatment Posttest 

VP+ (n=29) 1 VP (n=32) 

Handwritten Post 

Hi 
Hi P&P (n=36) 

Figure 5: Comparison of total scores for all three groups. 
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Observation of writing sessions revealed that the grammar 

checker was used more as an indication that a possible problem 

existed, rather than as a tool to explain specific errors and how to 

correct them. This appeared to be largely due to the poor spelling of 

many students, as well as to the limited capabilities of the program 

itself. Whereas the better students were able to correct some of 

the possible errors indicated by the program (and actually enjoyed 

doing so), the lower achieving students were frustrated by the large 

number of errors suggested and sometimes ignored them. All 

students in the WP+ group, though, used the spell checking, and 

several indicated that they liked being able to correct their 

mistakes before the teacher saw their work. Despite the fact that 

the lower students had difficulty correcting their work even when 

errors were indicated, and their total writing length was limited 

because of the time they spent checking and trying to correct their 

mistakes, the teacher felt this was highly preferable to the 

unrestrained writing of the P&P students, who wrote without 

reading and editing. 

Within each treatment group, scores between students with 

low language ability levels and those who are not low were 

compared, and were not determined to be statistically significant. 

However, low language students appeared to improve more for the 

WP+ group students (pretest, M= 32.45; treatment posttest, M = 
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40.01; handwritten posttest, M= 48.40) , than for either the WP 

group (pretest, M= 29.93; treatment posttest, L4 = 41.22; 

handwritten posttest, M= 39) or the P&P groups (pretest, M= 34.02; 

treatment posttest, M= 43.75; handwritten posttest, M= 47.22). 

The WP+ group made higher scores on the handwritten posttest than 

on the treatment posttest. This may indicate that these students, 

who were observed using the checking functions on the computer, 

were able to transfer some of their learning to the handwritten 

situation. The WP students scored higher on the treatment posttest 

than on the handwritten posttest, suggesting that the computerized 

situation, when the computer did not help students identify errors, 

was not as helpful in terms of transfer as the error-checking mode. 

These results are illustrated in Figure 6. 
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Figure 6: Comparison of total scores for low language students. 
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Among the students who were not low, both of the computer-

using groups (WP+: L4= 46.99, L4= 54.88, M= 70.88; WP:^3= 49.83, 

M= 51.30, M= 70.15) outperformed the non-computer-using students 

{M= 50.69, M= 51.02, M= 64.64) on the handwritten posttest. This 

may suggest that both computer-using groups benefited equally from 

the use of the word processing program, and that the error-checking 

did not improve the skill transfer more for the WP+ students who 

were not low in language skills. Mean scores for the students whose 

language scores were not low are represented in Figure 7. 
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Figure 7: Comparison of total scores for students who are not 
low language. 

Weekly writing samples of the computer-using students were 

evaluated and compared for the two language level groups in the WP+ 
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group as well as the WP group. Students wrote twice a week, but 

only one writing assignment was evaluated; in the second weekly 

writing session, students who missed the first would make-up that 

assignment. Despite this, all students did not complete all six 

weekly assignments, so there was not a complete data set with 

which to perform statistical tests. Writing prompts for the six 

weekly writing assignments evaluated below are in Appendix I. 

Word count and error count scores of these six weekly writings were 

used to compute an analytic score for each writing sample (from the 

same formula explained in Chapter III), and the mean scores for 

these are reported in Table 21. 

Although the low language students did not score as high as 

the other students, the scoresfor the students in the WP+ group, in 

most instances, were closer for the low and not-low students. In 

the WP group, the not-low students scored slightly higher (although 

not significantly) for each of the six weekly assignments. There 

appeared to be no trend indicating one group progressing on a 

different timeline; however, there did appear to be a correspondence 

between the scores that may indicate the role played by the specific 

writing assignments (see Appendix I). This suggests an additional 

research area that should be addressed if this study is to be 

replicated. Additionally, consideration of the relationship between 

specific writing tasks and writing achievement might be helpful for 
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Table 21: Comparison of means of weekly computer writing by 
groups. 

Word Count 

Error Count 

Analytic Score 

Week l 
Week 2 
Week 3 
Week 4 
Week 5 
Week 6 

Week l 
Week 2 
Week 3 
Week 4 
Week 5 
Week 6 

Week l 
Week 2 
Week 3 
Week 4 
Week 5 
Week 6 

WP+ 

Low 
(n=13) 

23.15 
53.92 
48.69 
46.85 
60.23 
53.15 

2.62 
4.38 
5.54 
1.92 
3.92 
6.85 

87.79 
91.76 
88.97 
96.43 
93.32 
87.56 

Not Low 
(n=16) 

17.67 
65.46 
60.25 
73.19 
76.20 
76.88 

1.67 
2.38 
2.81 
1.06 
4.00 
3.63 

88.64 
95.01 
94.55 
97.88 
93.85 
95.19 

WP 

Low 
(n=13) 

18.23 
48.17 
56.23 
75.23 
85.69 
57.23 

2.54 
3.75 
6.62 
5.46 

10.46 
7.38 

78.89 
91.30 
87.66 
91.63 
85.97 
85.61 

Not Low 
(n = 19) 

16.47 
68.68 
61.16 
85.74 
99.89 
76.63 

0.88 
2.26 
2.26 
1.42 
3.47 
3.89 

92.05 
96.27 
96.17 
98.29 
96.37 
95.03 
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content area teachers, indicating strengths and weaknesses in terms 

of experiential background. 

A comparison of the total writing scores of students from 

different home language backgrounds, raises some interesting 

questions. Although these differences were not determined to be 

statistically significant by the ANCOVA procedure, the results do 

indicate the presence of possible trends, and suggest some areas 

where research is needed in this area. Figure 8 compares the 

performance of students from English home language backgrounds. 
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Figure 8: Comparison of total scores for students from 
English language backgrounds. 
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Among these students, the WP+ group scored higher on the 

pretest (i^= 44.69), treatment posttest {M- 53.13), and handwritten 

posttest (M= 69.73) than did the WP (pretest, M = 41.56; treatment 

posttest, M= 46.90; handwritten posttest, M= 55.90) or P&P 

(pretest, M= 43.12; treatment posttest, M= 50.56; handwritten 

posttest, M= 59.03) students. 

However, among students from bilingual home language 

backgrounds, the results are different. These are illustrated in 

Figure 9. 

Total Scores — Bilingual 

Pretest Treatment Posttest Handwritten Posttest 

KEV 

Liiiiilvp+(n=i4) ^VP(n=10) • • • P&P(n=14) 

Figure 9: Comparison of total scores for students from 
bilingual language backgrounds. 

The WP students-those who used the unenhanced word 

processor-scored slightly higher on the pretest (^ = 42.16), 
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treatment posttest (M = 47.88), and handwritten posttest (M» 61.00) 

than did either the WP+ (pretest, L/]» 35.96; treatment posttest, 

M= 42.95; handwritten posttest, M= 51.23) or P&P (pretest, M = 

41.07; treatment posttest, M= 42.39; handwritten posttest, M -

51.06) groups. Although the difference between the WP+ and WP 

performance may be partially due to the time it took the computer to 

check the work and the students to correct it, it may also be related 

to the frustration the students sometimes exhibited when the 

computer highlighted numerous possible errors. It would be 

interesting to study the relationship of these findings to student 

self-concept and self-expectations, to determine the role cultural 

differences play in a computerized writing environment. 

There was no significant difference in writing attitudes 

attributable to treatment. Figure 10 shows that the computer-using 

groups did demonstrate slightly higher mean scores for attitude 

toward writing, and this was evident in the follow-up interviews 

conducted with these students at the end of the study. 

Interviews conducted with students at the conclusion of the 

study revealed the enthusiasm many had for the computer, and also 

indicated some reasons for their problems. Students were asked 

whether they liked to write or not. If they said yes, they were 

asked, "Would you rather write on paper or on computer?" If they 

said no, they were asked, "If you had to write, would you rather do it 
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on paper or on the computer?" Students in the WP+ group often 

mentioned checking spelling and grammar, although some preferred 

writing on paper, even mentioning that the computer can check for 

errors. A few students indicated that keyboarding was a problem, 

(as was found in some studies discussed in Chapter II), but all said 

they had used computers in school, and had received keyboarding 

instruction and practice in previous years. Some students indicated 

that it was easier to read what they wrote on computer, and most 

mentioned the ease with which they could make corrections, without 

the need to erase and recopy their work. One student indicated that 

he liked the openness of the writing situation, where the teachers 

could go by and see what people were writing. This student did not 

meet the criteria for inclusion in the study, so the teacher would 

comment on his work during the writing sessions. The classroom 

teacher did have some interaction with students who were ineligible 

for the study, and these students had positive attitudes toward both 

writing and writing on computer. The teacher discovered that she 

could easily detect special problems that individual students were 

having, and commented about how she would be able to help these 

students correct the problems after the study concluded. 

In addition to the above hypotheses, this study looked at the 

feasibility of conducting this type of research in a public school 

classroom. Observation of the teacher and students during the 
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study, and follow-up interviews with the teacher, have suggested 

that this type of project may provide information that can help 

teachers develop a better understanding of their students' needs 

and cognitive processes. The classroom teacher participated as a 

teacher-researcher, eager to learn and preserve the objectivity 

necessary to such an undertaking. Frequent meetings before and at 

the outset of the study provided opportunities for her to rehearse 

what she would do and say in the classroom and the computer lab. 

She discovered that one of the most difficult aspects of the 

project was to maintain a hands-off attitude, but she understood 

the importance of remaining objective, and spent much of the time 

biting her tongue. Students who did not meet established criteria 

for inclusion in the study benefited from this; they were assigned 

seats in easily accessible areas and she was able to work with 

some of them. The students responded favorably to the attention; 

comments from one are included in Appendix H. The teacher felt 

that she learned a great deal from participating in the study, and 

suggested six ways that she noticed that word processors can be 

beneficial in the reading classroom: 

1. Writing on the computer was a continual process, 

accompanied by frequent reading and modification, while 

pen and paper writing was finished as soon as each word 

was written. 
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2. Writing on computer was always read and re-read, while on 

paper it was never read. 

3. Reading and writing on the computer develops a serious 

attitude toward the process of writing while writing on 

paper is just writing words. 

4. The computer enhances the connection between reading and 

writing, more than does writing on paper. The printed 

format provides a more professional appearance, one more 

similar to what students read in books. 

5. Diagnosis of students' reading and writing problems and 

strengths is facilitated as the teacher watches students 

write and read on the computer. Monitoring student work in 

progress could allow immediate intervention as difficulties 

are detected. 

Although she expressed a wish that the study could continue all 

year, what she really wanted was an opportunity to continue 

without the constraints that were dictated by the research 

techniques. She had been totally frustrated by the nonintervention 

requirement, and would have liked to have had the opportunity to 

act on some of her observations; she also expressed regret that all 

students (the two control classes that made up the control group) 

did not have the opportunity to use the word processing program 

with the grammar and spell checker enhancements. 
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Summarv and Signifir^anf^a 

Although study findings do not indicate significant differences 

between all facets of performance by the three groups, this data 

does suggest trends that may result in beneficial effects of using 

word processing software for student writing. Conducting a future 

study over a longer timespan with a greater number of students 

could yield interesting results. Classroom teachers interested in 

replicating this study, though, may encounter difficulty maintaining 

appropriate long-term research conditions while also trying to 

provide appropriate assistance and guidance to students. However, 

they may consider the increase in student performance of the WP+ 

group sufficient reason to allow students to use enhanced word 

processing programs for their writing assignments. As they 

incorporate this into their classroom curriculum, they will discover 

new and exciting ways to help their students develop effective 

written communication skills. They may progress from using the 

computer as a writing implement to using the computer as an 

integral component in the whole writing process. 

This study, though, also had another type of outcome. Cochran-

Smith, Paris, and Kahn (1991), in the report of their investigation 

into word processing by elementary school children, asked not 

whether the students learned to write better, but whether they 

learned to write differently-and the answer, based on their 
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research, was a resounding YES. The teacher who participated in the 

research study described in this dissertation, agrees, and proposes 

that, as her students use computers and learn to write differently, 

they will also learn to write better. It will promote an atmosphere 

of openness that will allow her to observe students' processes, 

rather than just their products. She feels she gained invaluable 

information about her students' abilities and their learning 

processes as she observed from a researcher's point of view, and 

wants to know when the next study can begin. The value of this 

project, then, is not only whether there were statistically 

significant differences in writing scores between the different 

groups. Rather, it is that this is an appropriate means to allow 

classroom teachers to learn to use educational research to help 

them design appropriate learning activities and environments for 

their students. 

Future Research 

Replication of this study, with a similar student population 

over a longer period of time with a larger number of subjects, could 

provide an opportunity to examine the three-way interaction of 

treatment, language level, and home language background. This 

might make it possible to examine the treatment effect on three 

different language levels (low, average, and high)-which would take 
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a larger group of students than were included in this study. 

Although generalization of the findings of this study would be 

mainly to students with similar language levels and home language 

backgrounds similar to those in the study, it would be interesting to 

study students with other home language backgrounds and compare 

the results with those reported here. It must be remembered, 

though, that word processing a tool to be integrated into an 

educational program, and each teacher must make his or her own 

decision about the value of that tool for a specific classroom. As 

such, teachers must learn to be researchers, evaluating the 

effectiveness of this and other educational tools and programs. 
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APPENDIX A 

DESCRIPTION OF THE COMMUNITY AND SCHOOL 

The study was conducted in a small rural community 

(population under 5000). The area's economy is based on agriculture, 

and this draws large numbers of migrant farm workers in the spring, 

summer, and early fall, for the planting, tending, and harvesting of 

the crops. The Independent School District is the city's largest 

employer, followed by the public utilities, and an area medical 

center (hospital and nursing home). 

The city's Independent School District serves the city as well 

as some of the surrounding county. Four campuses provide facilities 

for the 1600 students. The junior high school serves students in 

grades 6, 7, and 8. In some of the subject areas, all students in the 

same grade have the same teacher. This was true for the sixth grade 

reading class, which participated in this study. Special education 

students are mainstreamed for most classes; there were a few who 

received reading instruction in the special education classroom, and 

these students were not included in this study. Students whose 

parents have identified a language other than English as the home 

language, and who have limited English proficiency, are served in the 

English as a Second Language classroom, which is their English 

class; they do not attend regular English classes. The ethnic 
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breakdown of the junior high student body is 56% Hispanic, 3% Black, 

and 4 1 % Anglo. The junior high school has identified students who 

score at or below the 40th percentile on the language portion of the 

California Achievement Test (or a similar standardized achievement 

test)-53% for the school, and 62% for the sixth grade. 

The agricultural economy contributes to the high student 

mobility. In a comparison of six area school districts, this school 

had the highest mobility rate (18.5%), based on the number of 

students entering and departing from the school district each year. 

During the fall semester, students leave as field work runs out for 

their parents. These students often return in late spring or early 

summer, and repeat the cycle. The school district has an active 

Chapter 1 Migrant program to help these students fill in the gaps 

resulting from their school changes. Many of these students are 

from Spanish or bilingual backgrounds, and present a special 

challenge for teachers. All students attend a CAI computer lab each 

week, with low level students (Chapter 1 Regular eligible) receiving 

additional time there. Students use programs that will reinforce 

classroom skills. Scheduling conflicts mean that not all classes can 

come as intact groups, so the teacher is not always able to come 

with the class (because some of the students are still in the 

classroom). During this study, special scheduling arrangements 

were made so the classes could go as whole groups. 
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APPENDIX B 

DESCRIPTION OF ESL WRITER 

• Scholastic's ESL Writer, sa word pro
cessor with spelling and grammar check
ing capabilities. Is targeted to the growing 
population of Intermediate-level ESL stu
dents, and particularly to those of Hispanic 
or Asian background. (The Asian language 
groups covered include Vietmamese, Cam
bodian, Filipino, Laotian, Chinese, Japa
nese, and Korean.) The program addresses 
language interference difficulties common 
to these groups. For example, when His
panic students run spelling checks of their 
written English using Spanish Spell Help, 
the program will flag "bery: and offer as 
alternatives "very," "bury," or "berry." 
Asian Spell Help flags "lanch" and offers 
"lunch," "launch," and "ranch." 

The grammar checking part of the pro
gram catches structural errors, then 
identi-fies the nature of each 
error("subject/verb agreement" or 
"helping verb problem"). There are 12 
grammar help categories in all, and 
they're a boon to any ESL student trying to 
puzzle out how English speakers phrase 
questions (Why goes he home?), use 
articles (She is good friend of mine), and 
so forth. 

One or two proofing passes of ESL 
Writer still won't produce flawless 
English, of course. As Scholastic points 
out, the program doesn't recognize 
semantic, or meaning-related, errors. 
But ESL Writier can pfrovide students 
with powerful help in analyzing and 
correcting their own work. 

For Apple II (128K) or MS-DOS com
puters (256K), $99.95. 

Hof fman, D. (1991). Tools for teaching ESL and foreign languages. 

Techno logy & Learning. 11 (8V 16, 18. 
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APPENDIX C 

ESL WRITER SCREEN MENUS 

ESL Writer 

Main Menu \ 

Write 

Load File 
Save File 

Clear Text 
Proof Text 
Print Text 

Advanced Operations 
Quit 

Use arrow keys to move highlight 
Press RETURN to select 

WP-h Screen—with proofing option 

ESL Writer 

Main Menu \ 

Write 

Load File 
Save File 

Clear Text 

Print Text 

Advanced Operations 
Quit 

Use arrow keys to move highlight 
Press RETURN to select 

WP Screen-without proofing option 
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APPENDIX D 

ESL WRITER-GRAMMAR CHECKING CATEGORIES 

lyOfi Examples Hint Given 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Subject/verb agreement 

Comma 

Sentence fragment 

Helping verb problem 

Missing word 

Adj/adv confusion 

Possessive nouns 

Pronouns 

Double negative 

Adj/adv confusion 

Question form 

Extra word 

The mice 1 saw was gray. 

My mother, works hard. 

Because it rained. 

She had fell. 

She is pretty girl. 

Three dog were barking. 

The cats feet were black. 

Me and him are friends. 

1 don't never stay home. 

The dog was real big. 

Why goes he home? 

1 like the the computers. 

The mice was 

,works COMMA 

SEMTENCEFRAGMENT 

had fell. 

<?> pretty girl. 

Three dog 

The cats feet 

Me and him 

neverDOUBLE NEGATIVE 

real big. 

goesQUESTIONFORM 

the the computers. 

Kev Combinations to Access Grammar Checking Options 

Open Apple - ? 

Open Apple - H 

Open Apple - R 

Open Apple - E 

See reason for highlighted text. 

Display grammar help menu. 

Remove hint windows from screen. 

Erase highlight without making 
successful correction. 
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APPENDIX E 

STUDENT INFORMATION SHEET 

Put a y In the D by the answer that best describes you or your feelings, 
and f i l l In the blank lines where necessary. 

1. I went to this school last year. 
Dyes 
D no, I went to 

2. How often have you used computers In schools? 
D very frequently (more than once a week) 
D about once a week 
D some, but not very often 
D never 

3. Do you have a computer In your home? 
D yes D no 

4 If you have used computers, what do you usually use them for? 
D practicing math and other school skills 
D games 
D writing letters and papers 
D drawing pictures 
D other uses (describe) 

5. What language is spoken most often In your home? 
D English 
D Spanish D other (name it) 

6. What language do you speak most often in your home? 
D English 
D Spanish D other (name it) 

7. What language do you speak most often with your friends? 
D English 
D Spanish D other (name It) 
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8. Have you ever been in bilingual or ESL classes? 
Dyes 
D no (when) 

9. What do you think about reading? 
D I like to read, and I read something everyday, just for fun. 
D It's OK. Sometimes I like to read just for fun. 
D I don't like It, and only read what I have to for school. 
D other (describe) 

10. What do you think about writing? 
D I like to write, and I frequently write just for fun, I write 

D stories D letters D poems D 
D It's OK. Sometimes I write 

D stories D letters a poems a 
D I don't like it, and only write what I have to for school. 
D other (describe) 

11. What do you think about using computers? 
D I like to play games on the computer. 
D I like to use the computer to learn and to do my school work. 
D Computers are OK, but I don't care whether I use them or not. 
D I don't really like to use computers, but I will If I have to. 
D I don't like computers and won't use them. 

12. How do you feel about writing? 

13. How do you feel about reading? 

14 How do you feel about using computers? 
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APPENDIX F 

FITCH ATTITUDE TOWARD WRITING SCALE 

Part 1: 
Below are ten statements describing feelings about writing. For each 
statement, think about whether you agree "almost always", "frequently", 
"seldom", or "almost never" with the statement when you are writing. Then 
put a V in the D beside the answer that best describes how you feel. 

1. I like to write paragraphs. 
D almost always D frequently D seldom D almost never 

2. I don't like to try different ways of organizing my sentences or 
paragraphs. 
D almost always D frequently D seldom D almost never 

3. I like to make changes in my rough copy of a paragraph 
D almost always D frequently D seldom D almost never 

4 I think rewriting a paragraph after making corrections is a waste 
of time. 
D almost always D frequently D seldom D almost never 

5. Once a spelling or punctuation error in a paper has been pointed 
out, it Is easy to correct. 
D almost always D frequently D seldom D almost never 

6. After changes in sentence position have been pointed out to me, I 
stil l think changing the sentences around in a paragraph (moving 
sentences) is not worth the trouble. 
D almost always D frequently D seldom D almost never 

7. I don't mind adding (inserting) words or sentences into a 
paragraph. 
D almost always D frequently D seldom D almost never 

8. I don't like taking out (deleting) words or sentences from a 
paragraph. 
D almost always n frequently D seldom D almost never 
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9. I don't like to make the final copy of my paper. 
D almost always D frequently D seldom D almost never 

10. I like to show my written work to others. 
D almost always D frequently D seldom D almost never 

''^ "^^'*^''^ *''*^'^^''^''^'^^''^ ̂ *^ ̂ ^''*^'^^ ̂ ^ **^ ̂ ^^ ̂ ^^ **^ *'*^''^ **^ **^ ̂ '^ *^ 

Part 2: 
Following are some words and phrases which may describe feelings about 
writing. Please mark your "feeling position" ON (not between) one of the 
lines. For example: 

love X hate 

This X shows that this person loves writing more than he/she hates it. If 
the "X" were In the blank right next to "love", the person would love writing 
very much. 

frustrating enjoyable 

easy ^difficult 

a waste of time time well spent 

fun work 

a way to express not a way I express 
myself myself 

something I'd something I'd 
like to do less like to do more 

makes me nervous helps me relax 

sometimes rarely 
Important to do Important to do 

something I can something I get 
be proud of rid of right away 
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APPENDIX G 

ADAPTED FITCH ATTITUDE SCALE-AS ADAPTED BY 

OWSTEN, MURPHY, AND WIDERMAN 

Name: Date: 

Part 1: 
Below are ten statements describing feelings about writing. For each 
statement, think about whether you agree "almost always", 
"frequently"; "seldom", or "almost never" with the statement when you 
are writing on the computer. Then, under the heading ON COMPUTER 
put a V in the n beside the answer that best describes how you feel. 

Next, think about how much you agree with the same statement when 
you are writing off the computer. Mark your answer under the heading 
OFF COMPUTER. 

), I like to write paragraphs. 
ON COMPUTER OFF COMPUTER 

D almost always D almost always 
D frequently D frequently 
D seldom D seldom 
D almost never D almost never 

2. I don't like to try different ways of organizing my sentences or 
paragraphs. 

ON COMPUTER OFF COMPUTER 
D almost always D almost always 
D frequently D frequently 
D seldom D seldom 
D almost never D almost never 

3, I like to make changes In my rough copy of a par agr aph. 
ON COMPUTER OFF COMPUTER 

D almost always D almost always 
D frequently D frequently 
D seldom D seldom 
D almost never D almost never 
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4 I think rewriting a paragraph after making corrections is a waste 
of time. 

ON COMPUTER OFF COMPUTER 
D almost always D almost always 
D frequently D frequently 
D seldom D seldom 
D almost never D almost never 

5. Once a spelling or punctuation error In a paper has been pointed 
out, it is easy to correct. 

ON COMPUTER OFF COMPUTER 
D almost always D almost always 
D frequently D frequently 
D seldom D seldom 
D almost never D almost never 

6. After changes in sentence position have been pointed out to me, I 
still think changing the sentences around in a paragraph (moving 
sentences) is not worth the trouble. 

ON COMPUTER OFF COMPUTER 
D almost always D almost always 
D frequently D frequently 
D seldom D seldom 
D almost never D almost never 

7. I don't mind adding (inserting) words or sentences into a 
paragraph. 

ON COMPUTER OFF COMPUTER 
D almost always D almost always 
D frequently D frequently 
D seldom D seldom 
D almost never D almost never 

8. I don't like taking out (deleting) words or sentences from a 
paragraph. 

ON COMPUTER OFF COMPUTER 
D almost always D almost always 
D frequently D frequently 
D seldom D seldom 
D almost never D almost never 
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9. I don't like to make the final copy of my paper. 
ON COMPUTER OFF COMPUTER 

D almost always D almost always 
D frequently D frequently 
D seldom D seldom 
D almost never D almost never 

10. I like to show my written work to others. 
ON COMPUTER OFF COMPUTER 

D almost always D almost always 
D frequently D frequently 
D seldom D seldom 
D almost never D almost never 

11. In the space below, please write any comments you have about 
using the computer for writing. 

Part 2: 

Following are some words and phrases which may describe feelings 
about writing. Please mark your "feeling position" ON (not between) 
one of the lines. For example: 

love y, hate 

This "X" shows that this person loves MlUnUf^o'^^ ^^^n he/she hates 
it. If the "X" were in the blank right next to "love", the person would 
inve writing very much. 

On the next page, mark how you feel about writing on the computer 
and then mark how you feel about writing off the computer. 
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ON COMPUTER 

frustrating 

easy 

a waste of time 

fun 

a way to express 

myself 

something I'd 
like to do less 

makes me nervous 

sometimes 
important to do 

something I can 
be proud of 

enjoyable 

difficult 

time well spent 

work 

not a way I express 
myself 

something I'd 
like to do more 

helps me relax 

rarely 
Important to do 

something I get 
rid of right away 

OFF COMPUTER 

frustrating 

easy 

a waste of time 

fun 

a way to express 
myself 

something I'd 
like to do less 

enjoyable 

difficult 

time well spent 

work 

not a way I express 
myself 

something I'd 
like to do more 

makes me nervous 

sometimes 
important to do 

something I can 
be proud of 

helps me relax 

rarely 
Important to do 

something I get 
rid of right away 
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APPENDIX H 

INTERVIEW QUESTIONS WITH RESPONSES 

1. Do you like to write? 

2. Would you rather write on paper or on the computer? 

3. Is it important to learn to write? * 

4. Does learning to write help us learn to read? * 

5. Does learning to read help us learn to write? * 

6. Is it easier to read or to write? * 

7. Do you agree with the statement that writing is just 
talking on paper? * 

* These questions were asked at the request of the classroom 
teacher and were not examined for this study. 

STUDENT RESPONSES TO WRITING METHOD PREFERENCE 

Students Who Used Word Processing With Spell and Grammar 
Checking Options 

Computer Preference: Students who like to write 

• I don't really like to show my work on paper because people laugh 
at my handwriting, and on computer everybody's handwriting is 
the same. 

• Computer, because on paper it's frustrating-it's hard to think 
but on the computer you're all relaxed. 

• On computer you can see the words more better, but when it's 
written you can see it all sloppy. 

• Computer is easier because you can delete words instead of 
erasing. 
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• I think it's easier on computer, and my hand don't get tired. 

• Computer, because you have to do a lot of erasing on paper, but on 
computer if you need to get it fixed again you don't have to write 
another paper. You can just go back and correct your mistakes on 
the computer. 

• It's more funner and easier because instead of erasing one thing I 
can just push a button and it just erases it right away and I can 
start typing it again. It's probably neater on paper. 

• Computer, because on computer your hand doesn't get that tired 
like it does on paper. 

• Computer, because it's easier with the keys than with a pen. 

• Computer, 'cause on paper you sometimes have to waste too much 
paper; on the computer it's more easier, because you can hit 
delete to erase the mistakes you make. 

• Computer, because you just have to push a button and it'll be on 
paper. 

Computer Preference:Students who said writing was 'OK' 

• Computer, because it's easier and faster and you can correct it 
easier. On the computer you can see what you're doing, but on 
paper you're just writing down thoughts and not paying attention 
to what you're writing. 

• Computer, because it's easier-you don't have to read it. The 
computer reads it for you and finds the mistakes, and it's a lot 
neater than what I write. 

• Computer because it's easier. If you make mistakes you can erase 
them easier than on paper. 

• Computer--it's faster. 

• Computer. It's better for me. It's easier and you could check your 
spelling and see how to spell it so you can learn that word. 

• On computer it's easier and you can check your work much faster. 
You can check your spelling, your grammar, find what's wrong 
with it. 
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• Computer, because it's easier to write my feelings because the 
computer gives you more time. 

(;:̂ QmDUter Preference: Student..̂  who don't like to write 

• Computer, because writing with a pencil for me is harder for me 
than writing with a computer. 

Paper Preference: Students who like to write 

• Paper, because it's more easy. It's faster because the computer 
is slow if you don't know where the keys are. When I checked the 
spelling on the computer and it said a word was wrong it was 
confusing because I didn't know how to spell it right. 

• I like it better and it's easier to make my corrections on paper. 

• Paper, because I can get more done, 'cause I can write faster-but 
on computer you can get the computer to check your spelling. 

• I can do it a lot faster and I can think better on paper. 

Paper Preference: Students who said writing was 'OK' 

• Paper, because it takes me a long time on computer typing the 
letters. 

Paper Preference: Students who don't like to write 

[none] 

Students Who Used Word Processing Without Soell and Grammar 
Checking Options 

(pnmouter Preference: Students who like to write 

• I don't like to write on paper, but I like it on computer. Writing on 
paper—it takes time to write it down, but on computer you just 
let your thoughts just flow into your fingers and you just type it 
right in. 

• It's not hard to find the keys because from third to fifth grade we 
had keyboarding in school. 
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• It's easier on computer. When you mess up you don't have to go 
back and erase everything. You just have to go back and delete it 
or whatever; it's easier to read on computer because sometimes 
if you write messy you can't read it-but it's neater when you 
write on computer. 

• Computer, because it's easier. On the computer when you mess up 
you don't leave black marks on your paper-just press delete. 
It'll take it away and you can start again. 

• Computer, because it's easier, and you don't have to go back and 
erase to write it over. You just make words. You don't have to 
keep making final copies and rough drafts. You can just write it 
one time and see if you made any mistakes and delete it and you 
don't have to write it all over again. 

• Writing on computer is real easy because you don't have to go 
back and erase and write that word. With paper you sometimes 
have to erase a word and you might want to move sentences up 
but with the computer all you have to do is mash delete a couple 
of times and move that sentence right up. For writing, it's just 
fun to write and stuff. 

• Computer, 'cause it's easier to write it when you make a mistake 
you don't have to cross lines through everything and do it over. 

• Computer. It's faster and it's funner 'cause you can just delete 
and you don't have to erase or write the paragraph again. 

• Computer, because on paper you have to erase and it leaves a 
mess. 

Cnmouter Preference: Students who said writing was 'OK' 

• Computer, 'cause I think it's easier, because you can go back and 
check to see if it's right-if you left out a word or something-
you can go back and put it in. 

• Computer, because it's easier to take words out and put sentences 
in and if you need a copy you can just print it and not worry about 
final copies. 
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• Computer, because you can delete and erase it real quick. If you 
make a mistake you can back up and fix it. 

• Computer, 'cause it's easier, 'cause you just get help 'cause the 
teachers are looking and they see what's wrong, and on paper 
you're just writing and they're just walking and they don't hardly 
come to you; they're just lookin' at someone else, [comments from 
student who did not meet criteria for inclusion in study] 

• Computer. It's much easier. You can correct mistakes. You don't 
get tired. It's faster. 

Computer Preference: Students who don't like to write 

• Computer. It's much easier to control and you can make your final 
copy in just one try because if you write on paper you have to 
keep on writing until you get the final copy. On the computer you 
can just delete what you don't want and add what you want. 

• Your hand doesn't get so tired so fast and if you make a mistake 
you erase it just by pushing the delete key and your hand gets 
tired by erasing with a pencil. 

• I'd write on computer 'cause you don't have to use your pencil, you 
don't have to waste paper. 

• It's easier. You don't have to erase a lot and you don't waste a lot 
of paper rewritin' it. It deletes real easy. 

Paper Preference: Students who like to write 

• I'd rather write on paper because I don't like the computer so 
much because it has too many keys and you can't hardly find them 
that fast when you want to write and it takes real slow but on 
paper all you have to do is just jot it down on paper; I like the 
computer when I play games and all because you don't have to 
look for the keys-you just use the arrow and the numbers and 
that's why I like writing on paper but i like playing games on the 
computer.... You need to learn to write on paper because when you 
fill out an application for a job or for college they won't let you 
use a computer. 
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• I like writing on paper because writing on computer is moving my 
fingers a lot and I don't really like to do that but I like to move 
my hand around a lot and I do that on paper. I'm not really used to 
writing on computers because, like in the summer I'm used to 
sitting down and writing. I write a whole lot by hand 'cause I 
don't have a computer so I'm not really used to writing on 
computer. 

• Paper, because on computer you have to learn how to type and 
where the letters are. It's not wery hard, but I like to write on 
paper. 

Paper Preference: Students who said writing was 'OK' 

• Paper, 'cause it's a lot easier for me than on the computer, 'cause 
you can do it on the paper and not have to type so much and some 
of the words are hard to spell on computer-the words look 
different. 

Paper Preference: Students who don't like to write 

• Paper, because I just get lost on computers. I hit the wrong 
buttons all the time. 

• Paper, 'cause I can write faster on paper than typing, and it's 
easier to think on paper. 
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APPENDIX I 

WRITING TOPICS 

Pretest: 

Write a descriptive paragraph about your first week in junior high. 
You may want to write about how you felt about coming to junior 
high, about changing classes and having different teachers, or 
about seeing old friends and making new ones. Use words and 
sentences that will let me /enow how you felt. 

Treatment Posttest: 

Write a descriptive paragraph about your favorite class. Tell what 
the class is, and describe why it it is your favorite. Be sure to 
give details, and to use words that will let me understand why 
that class is your favorite. Remember to support your reasons 
with examples. 

Handwritten Posttest: 

Write a descriptive paragraph about yesterday's snowstorm. You 
may want to tell how it affected your activities, how it influenced 
your plans, or what it looked like. 

Weeklv Writing Topics: 

Week 1: Describe Harry the Heavyweight, (based on classroom 
reading) 

Week 2: Describe how to teach a fish to live out of water, 
(preparation for classroom reading) 

Week 3: "I knew Donna forgot the words to the song...." (based on 
classroom reading) 

Week 4: Describe how a fish would teach a man to live in the 
water, (follow-up to reading assignment) 

Week 5: Describe a nighttime adventure you have had or would like 
to have, (relate classroom reading to personal experience) 

Week 6: Describe the strange pumpkin in the classroom. 
(preparation for classroom discussion of holidays) 
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APPENDIX J 

TAAS HOLISTIC SCORING CRITERIA 

= Responses that are not scorable because they are blank or fall In 
other ways to respond to the task. 

• Responses in which the student writes on an entirely different topic than the one specified 
• Responses in which the student makes an attempt to respond, but this attempt contains so little 

writing that the reader cannot discern whether the student is responding to the prompt 
• Responses in which the student repeats or paraphrases the prompt but does not attempt to respond 

to it 
' Responses that are completely unreadable because they areilleoible or incoherent (59) 

D = Responses that are unsuccessful attempts at painting a picture of 
the object or scene In the reader's mind. 

• Responses that are informative/descriptive but are unsuccessful in their presentation (60) 
• Responses that are so poorly organized that the reader is confused and unable to discern even a 

vague picture of the scene or object. 
• Responses that exhibit an overall lack of control of written language so that communication is 

impaired (60) 

s Responses that represent minimally successful attempts at 
painting a picture of the object or scene in the reader's mind. 

• Responses that present a minimally sufficient amount of descriptive details (66) 
• Responses in which the organization may be flawed by rambling and/or repetition (66) 
• Responses that exhibit limited control of written language (66) 

= Responses that represent good attempts at describing the picture. 
The reader has little difficulty understanding what the writer is 
attempting to say. These Include: 

• Responses that present a moderately elaborated desaiption of the picture (73) 
• Responses that exhibit a control of the written language, although errors in spelling, 

capitalization, punctuation, and/or usacje may occur in these first-draft attempts 

4} = Responses that are consistent and elaborated Informative 
descriptions. The inconsistencies that may occur are overwhelmed 
by the overall quality of the response. These responses are 
characterized by most of the following: 

. A specific, well-elaborated description (81) 
• A consistent organizational strategy (If it ends abruptly because writer ran out of space, it's still 

eligible for a -4'.) (81) 
. Consistent control of the written language (81) 

These may also contain other speciial features. (81) 

Adapted from TAAS and the Wriiing Process A Composition Handbook (Texas Education Agency, 1991) 
y Q I £ ; Items that are more fully explained in the original source are followed by the appropriate page 

number in the above source. 
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APPENDIX K 

EXAMPLES OF HOLISTIC SCORING OF STUDENT WRITING 

Pre tes t 

Hol is t ic Score = 1 

The first Day I went to school I thout 
that I was gowing to not know where my 
classes were. I thout I woud not do well. 
But ween I got thair it was a lot better 
than I thout. All of my teachers were 
niser than I thout and I was dowing a litter 
beatter than I thout. Ween lunch came I 
got to go to alsups. I eat it on my way back. 

Hol is t ic Score = 3 

The first day of school I was very 
nervous I After I got out of bed I had to get 
my clothes on. Then I made my bed. Every 
time it started getting closer to school to 
begain. And as it got closer I got more 
nervous. After that I hate breakfast, and it 
seemed like notime when we got in the car 
to go to school. When we drove up to 
school I was a nervous wreck! I coldnt 
bare to think what might hapen. As I went 
in two my first period class I started to 
feel better about school. Every period I 
felt even better about school. The period 
that made me feel even better was seventh 
period, because there was thirty minutes 
until I got to go home. It felt a whole lot 
better to be in the car going home. The 
rest of the day I had fun playing baseball 
with my friends. 

The second day I went to school I was 
not that quite nervous. All it was was 
much like the first day. 

Hol ist ic Score « 2 

On the first day of school (Wenesday 
21, 1991). That day I feeled kind on 
scare. I also got lost I can't find my first 
class. I tought I was going to get there late 
but I didn't. Then my teachers told us the 
rules. I got even scared. Well that day 
passed. The next day it was better but I 
was still kind of scared. But I met my 
even more and I think they are nice. (I 
had fun.) Then that day passed. Then on 
Friday. It was even more better than those 
two day. But in one class I was all most got 
late in a class but I sit down in time. I aslo 
that the cafertia was pretty neat. So those 
three days passed. Then Monday morning. 
I feeled even better. 

Hol ist ic Score = 4 

none 
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T r e a t m e n t Pos t tes ts 

Hol is t ic Score = 1 

I am going to tell you about my best 
class. It would have to be Reading because 
the Teacher is funny. Went She is teaching 
us She jump around, and makes it were we 
can under stand. It so mean thing She that 
lean tell want ail happen. These is why I 
like Reading. 

Hol ist ic Score » 2 

My favorite class is English. The 
teacher is nice and she likes to talk about 
football. She gives us a lot of homework 
but I dont care.She sometimes she gets mad 
but evryone gets mad. Mrs. Philps also 
likes to kid around . That is my favorite 
class. 

Hol is t ic Score = 3 Hol ist ic Score = 4 

My favorite class is Science. One 
reason that I like Science is that we have 
labs every week. In labs, we work in 
groups to do a project that requires 
special things on what we have done 
recently or are working on at the time. 
Anytime we do a lab, we right a lab report, 
it is not all that fun writing lab reports 
but we have to write them. Another reason 
that I like Science is that I learn 
explanations for certain things in life, 
such as why people do not fall out of 
rollercoasters when they go up side down. 
That is why I like Science, my favorite 
class. 

My favorite class is Reading. There are 
many reasons that it is my favorite. One 
of the reasons is that Mrs. Harrison is 
strict but not too strict. For example she 
teaches and makes things fun, but doesn't 
let some kids disturbe the other people in 
the class during independant studies. She 
also keeps class interesting. Most 
teachers wouldn't stand on their desk 
while teaching. Most teachers also don't 
act out idioms literally. Another reason I 
like Mrs. Harrison's class is because she 
always makes sure that every one knows 
what the assignments are and when they 
are due. 

Another reason I like Reading is 
because it is 7th period. I don't know, but 
there is something about every seventh 
period class that makes it a little better. 
My favorite class is Reading because of 
many things, but mainly the uniquness of 
Mrs. Harrison. 
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H a n d w r i t t e n Pos t tes ts 

Hol is t ic Score = 1 

Yesterday wither was good and bad. We 
got to play in the snow. The peperaly got 
cansld. The game got cansid to. Scoolwasa 
hawer late I liked that. I denunt liked no 
tut. I wond to do may homwerk in there, 
the badest thing was hat home. Whin I got 
out of the car, I slept on the ice and het my 
hed and it hert. 

Hol ist ic Score = 2 

The storm we had yesturday affected 
lots of stiff in my life. It affected the 
schools time for classes to start. It made 
us not have a peparaly and a game. It also 
affected my trick or treating night. It 
made the school not have tutorial and it let 
us have a lot of homework. The weather 
made some people get sick. Some boys 
were out their playing snowball fights in 
the morning. I dont think they feel very 
well today. One of my friends dkJnt come 
yesturday it was probably because of the 
weather and the coldness. That weather 
affected many kinds of stuff yesturday. I 
hope we dont have a day like this again. 

Ho l is t ic Score = 3 

Yesterday it snowed, and it covered the 
ground completly. It delayed the football 
game, and the Pep-rally, but it was worth 
it to see the snow sparkling in the 
sunlight. It also looked beautiful in the 
moonlight. I still wish we could have at 
least had the pep-rally. Snow is a 
beautiful and wonderful gift from above, 
but I would have rather had it snow at 
Christmas because the snow has delayed 
my father from stripping cotton, and that 
is where we get must of your money. It 
also makes Christmas a little more fun 
when it snows. I am still glad that if 
snowed yesterday. 

Hol ist ic Score = 4 

I am going to discribe the snow storm 
that I saw. I looked out my icy, cold, 
window. I saw beautiful, silvery, 
snowflakes. The snowflakes were dancing 
and gliding about like tiny tarries playing 
in the night. One of them was special it 
had. It wings of silver, a body of gold and a 
heart as beautiful as rose. 

Alot of things happened because of the 
snow storm. My schedule was rapidly 
changed. We started school a hour late. 
My plans for riding my bike were put on 
hold. The cold, rigid, frozen hearted snow 
had come. My thoughts were "how could it 
do such a thing, then I relized that that was 
Mother Natures way of saying "Alright all 
the bears go to highbernation and birds 
fly, fly away!" That's how I felt about the 
cold, rigid, frozen hearted snow. 
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