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District Requirements: Linguistic/Cognitive 

Constraints on the School/Classroom Environment - The 

school district's writing requirement and screening 

procedures for writing classes are reported. The focus for 

microcomputer instruction and the availability of classes 

throughout the district is reported. 

Variables 

District writing 
requirements for 
graduation 

District writing 
courses offered 

Language competency 
testing requirement 

District micro­
computer courses 
offered 

Availability of 
microcomputer 
courses to 
students 

Collection 
Instruments 

District Program 
Studies document 

Report of 
Results 

Narrative 
description of 
the variables 

School and Teacher Requirements and Other Factors: 

Linguistic/Cognitive Constraints Qg the School/Classroom 

Environment - A narrative description of the research 

context was developed from written documentation, 

interviews, questionnaires and classroom observation. 

Contextual information includes information on the English 

department faculty, the Individualized Writing classesv 

Ms. O. 's third period Individualized Writing class, the 
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microcomputer program and the students taking the 

Individualized Writing classes. 

English Department Questionnaire - Specific 

information on the knowledge, attitudes and concerns of 

the English teachers with regard to writing via word 

processor was obtained with a questionnaire. Teachers 

were asked to identify their use and knowledge of 

microcomputers, how they learned about microcomputers, and 

who they know who uses 'microcomputers, and to identify 

their concerns for the use of microcomputers in the 

classroom. Teachers indicated on a scale ranging from 

agree to disagree, attitudes they have regarding the use of 

microcomputers in classes (see Appendix B) • A summary of 

the research data includes tables of descriptive statistics 

and a narrative. 

Variables 

English Department 
staff: 

Knowledge and 
use of 
microcomputers 

Most important 
concerns regarding 
classroom use of 
microcomputers 

Beliefs about the 
value and use of 
microcomputers and 
word processors 
in school 

Collection 
Instruments 

Teacher 
questionnaire 

Researchers's 
observations and 
interview notes 

Report of 
Results 

Tables of 
descriptive 
statistics 
with a summary 
of the resul ts 

Narrative 
description 
and discussion 
of the English 
teachers' views 
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Ms. O.'s Individualized Writing Class - Information 

on the Individualized Writing class taught by Ms. O. was 

gathered by collecting, organizing and describing written 

docmnentation on the class. This information was verified 

with classroom observations throughout the semester. 

Observations also provided information on the introduction 

of topics and assignments, the daily structure of the 

class, the amount of time students had for assignments, the 

numbers of students attending the class, the time spent in 

the computer lab, and unforeseen variables that might have 

affected the study. Data were compiled in narrative form. 

Variables 

Individualized 
Writing goals 

BHS Individualized 
Writing course: 

Organization and 
structure 

Essay types 

Third period 
schedule 

Guidelines and 
requirements for 
writing 

Requirements and 
procedures for 
word processing 

Collection 
Instruments 

Written docu­
mentation on 
Individualized 
Writing class 
provided by BHS 
staff 
Observational and 
interview data 

Report of 
Results 

Narrative 
description 
and discussion 
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Microcom£~ter Program - The BHS microcomputer 

program and goals, and the availability of microcomputers 

to students and teachers is documented in a narrative style 

using written documentation and observational and interview 

data. 

Variables 

BHS microcomputer 
program goals and 
approach 

Availability and 
use of microcomputer 
facilities 

Collection 
Instruments 

BHS written 
documentation on 
the microcomputer 
program 

Observational and 
interview data 

Report of 
Results 

Narrative 
description 
and discussion 

Background, Experiences, Competencies, and 

Perceptions of Individualized Writing Students - Specific 

information on the knowledge, attitudes and beliefs of 

students with regard to the Individualized Writing class, 

the writing process and the use of word processors was 

obtained with a questionnaire given to all the 

Individualized Writing class students participating in the 

pilot. Students were asked to identify their use and 

knowledge of microcomputers, what they wanted to learn 

about microcomputers, where they have seen word 

processing in use, how they learned about microcomputers, 

what they liked about writing and what they found most 

difficult about writing. Students indicated on a scale 
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ranging from agree to disagree, attitudes they have 

regarding the use of word processor for writing in class 

(see Appendix B). They were asked to identify their 

reasons for taking the Individualized Writing class using a 

scale of 1-5 with 1 being the most important reason. The 

questionnaires were analyzed using descriptive statistics. 

Discussion of the data includes documented observations 

that exemplify the findings. 

Variables 

BHS demographic 
data 

Student 
language 
competencies 

Student knowledge 
and use of 
microcomputers 

Student beliefs 
and attitudes 
regarding word 
processing and 
writing 

Student reasons 
for taking 
Individualized 
Writing 

Collection 
Instrument 

Secondary School 
Recognition 
Program - BHS, 
1985 

BHS written 
documentation 
district Program 
of Studies 

Student 
questionnaire 

Observation and 
interview data 

Student 
questionnaire 

Report of 
Results 

Narrative 
description of 
variables 

Tables of 
descriptive 
statistics 
with a summary 
of the 
results 

Description 
and discussion 
of student 
views 

Tables of 
descriptive 
statistics 
with a 
summary of 
the results 
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Predictions for the Study Based 2Q the Theoretical 

Model, Operational Prediction 1 - Differences between the 

linguistic/cognitive learning environment of the regular 

writing classroom and the linguistic/cognitive learning 

environment of the word processing/microcomputer lab will 

be observed. 

Data were collected primarily through observation 

and through discussions with the microcomputer teacher and 

the third period writing teacher. Differences between the 

regular writing classroom and the word processing/ 

microcomputer lab are discussed in terms of characteristics 

of each environment, differences between the two 

environments and special. demands arising from the use of 

word processors. 

Variables 

Cl assroom 
activities 

Teacher behaviors 

Student behaviors 

Writing process 

Student/word 
processor 
interaction 

Student 
perceptions 

Teacher 
perceptions 

Collection 
Instruments 

Observations, 
discussions and 
interviews 

Report of 
Results 

Narrative 
description 
of findings 
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Operational Prediction 2 - High school students 

using a word processor to compose and edit will demonstrate 

the development of linguistic/cognitive concepts, schemata 

and/or strategies as documented through observations and 

observational checklists. 

Procedure - Students were observed during the 

semester using two word processing checklists and other 

observational techniques. Observations were compiled 

according to concept, schemata and strategies. Concepts 

and schemata were documented through foreshadowed 

observation of student comments, interactions, 

demonstrated knowledge of ways to use the word processor, 

lack of knowledge or concepts, etc. The researcher 

recorded episodes with students and used them for analysis 

focusing on how student actions exemplify the development 

of concepts and/or schemata. Commonalities and/or patterns 

for students were noted and discussed. The checklists 

were used primarily to determine the strategies each 

student used to compose and edit. The researcher 

summarizes how students compose and edit using the word 

processor. 



Variables 

Concepts 

Schemata 

Strategies 

Word processing 
commands 

Function 
commands 

Collection 
Instruments 

Observations, 
discussions and 
interviews 

Magic Window 
Command checklist 

Magic Window 
Systems 
checklist 

Report of 
Results 
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Narrative 
description 
of findings 
by variable 

Tables of 
descriptive 
statistics 
with a 
narra ti ve of 
the results 

Operational Prediction 3 - Word processing students 

will remember commands and procedures necessary to word 

process by completing an assignment without assistance. 

Procedure - At the end of the semest.er, two word 

processing checklists were completed to document the 

commands and functions used by students (see Appendix B) • 

Along with the checklists, the researcher made notes to 

indicate particular strategies or combinations of commands 

used by students to complete writing assignments. The 

analysis of the data includes descriptive statistical 

summaries of the functions and commands used by students 

and their frequency of use. Observational data provides 

contextual information. Both quantitative and qualitative 

data was used to gain insight into why particular commands 

were remembered and used more were important to success in 

word processing. 



Variables Collection 
Instrument 

Report of 
Results 
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Word processing 
commands 

Magic Window 
function commands 
and subsystems 

Magic Window 
Command Checklist 

Magic Window 
Systems 
Checklist 

Tables of 
descriptive 
statistics 
with a 
narrative of 
the results 

Observations and 
discussions 

Operational Prediction 4 - (A) Students will 

demonstrate their application of existing symbol system 

knowledge in the word processing environment in the form of 

strategies used that reflect prior experiences. 

(B) Students will demonstrate a function or purpose for 

working on word processors by the end of the semester. 

Procedures - Data which focuses on how students 

apply their knowledge of symbol systems to word processing 

was collected from observations in the microcomputer lab 

and from writing samples. Student comments, questions, 

predictions, and ways of problem solving were recorded and 

discussed. Observations that indicate a shift from 

handwriting to word processing with regard to function and 

writing relationships are documented and discussed in this 

section. 



Variables Collection 
Instruments 

Report of 
Results 
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Student 
strategies used 
to word process 

Observations, 
discussions and 
interviews 

Narrative 
description 
of findings 

Functions for 
writing 

Writing samples 

Operational Prediction 5 - High school students who 

learn to use the word processor effectively will become 

better composers and editors by significantly increasing 

the number of T-units, words, words per T-unit, two and 

three conjoined clauses, noun clauses and adverb clauses 

when compared with non-word processing students. 

Procedure - Pre- and post-writing samples for the 

third period Individualized Writing class were collected 

and matched. Independent variables were the two groups of 

3rd period students, the word processing and the non-word 

processing. Students were allowed to self-select whether 

they would use the word processor or remain in the regular 

classroom for writing. The data were analyzed using 

individual T-tests on the seven dependent variables to 

test for significant differences between the pre- and post­

assessments for the whole class, and using a matched pre-/ 

post-analysis of variance and analysis of covariance that 

compared word processing students to non-word processing 
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students. Data were compiled by the researcher and an 

assistant. All writing samples were counted twice for 

each of the seven dependent variables. Data were placed 

into the school district's computer system and analysis was 

done with the assistance of the school district assessment 

staff using SPSSX. 

Variables 

Dependent: 

T-units 
Words 
Words per T-unit 
2 conjoined 
clauses 
3 conjoined 
clauses 
Noun clauses 
Adverb clauses 

Independent: 

Word processing 
students 

Non-word 
processing students 

Collection 
Instruments 

One pre- and one 
post-writing sample 
for each 3rd 
period student 

Report of 
Results 

Tables of 
statistics: 
T-tests, 
ANOVA and 
MANOVA 

Narrative 
discussion 
of the results 

Timeline for Collection and Analysis of Data 

Middle of September 1984 to Middle of January 

1985 - Observational data was collected to include foreshadowed 

observations, checklists, audio taping, interviews, 

conversations and written documentation on the BoH.So 

programs and procedures. 
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Last week in September 1984 - Student·and teacher 

questionnaires were administered to participating 

classrooms. The researcher developed questionnaires were 

approved by the school district and distributed 

through the district's Office of Assessment and 

Evaluation. 

End of October 1984 to Middle of January 1985 -

Student writing samples were taken from the third period 

class writing assignment folders. These included the 

pre/post assessment used by the teacher and the regular 

classroom writing assignments. 

Middle of September 1984 to Middle of January 

1985 - Observational data was typed and studied following 

observation throughout the semester to include 

observations, interviews, conversations and written 

documentation on the programs and procedures at B.H.S. 

Patterns of activities and characteristics of the 

linguistic/cognitive environment were sought and 

subsequently verified through continued observation, 

through other data sources collected during the study and 

through observational checklists developed to document 

strategies, routines, etc. 

Middle of December 1984 - Student and teacher 

questionnaires were compiled using descriptive statistics. 
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End of January 1985 to May 1985 - Student writing 

samples from the third period class were analyzed to 

include: number of words in compositions, number of T-units 

in compositions, number of words per T-unit and number of 

clauses in compositions. This analysis was done for 

the first composition written by all third period students 

prior to implementation of the study and for the last 

composition written at the end of the semester. Analysis 

was done by the researcher and was checked by one other 

person with knowledge of the writing process. 

End of January 1985 to February 1986 - All research 

data was compiled and analyzed based on the study 

predictions. Observational data was used to understand the 

results of writing sample and checklist analyses as well as 

to document particular aspects of the word processing 

environment, development of student concepts, schemata and 

strategies and documentation of student attitudes and 

beliefs about word processing with any changes that 

occurred over the semester. 



CHAPTER 4 

RESEARCH FINDINGS 

The research findings are organized according to the 

research model and predictions following an introductory 

section that details the context within which the study was 

conducted. The general social context for the study is 

established through documentation of district, school and 

classroom guidelines, standards and expectations for the 

Individualized Writing class. This section also documents 

the district's and the high school's approach and progress 

in the area of microcomputer education. General factors 

related to the subjects and the conduct of the study are 

discussed. The results and discussion of observations, 

interviews, surveys and written documentation detail the 

instructional context as it applies to the research model 

and the predictions. 

Background for th~ Study 

The research study developed through a cooperative 

agreement between the school district and the researcher. 

The district initiated a pilot project because 

137 
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three high school English teachers requested 

microcomputers to use in their writing classes. The 

district identified the development and improvement of 

student writing as the purpose for the pilot project. The 

researcher received permission to conduct the dissertation 

study during the pilot project period. Through 

discussions with district staff an agreement was reached 

regarding the role and activities of the researcher for the 

duration of the'project. A copy of this agreement is in 

Appendix A. 

A meeting was held on September 10, 1984, to discuss 

the implementation of the project. Present at this meeting 

were the pilot teachers, the researcher and the district 

support staff for Language Arts, Reading, Microcomputers, 

and Assessment and Evaluation. The group discussed when to 

begin the project in the classes, determined the sequence 

of activities and assigned general responsibilities. The 

district agreed to provide the teachers with 

microcomputers, a word processing program, paper and disks 

for each student~ The teachers agreed to keep records of 

student use of the microcomputers during their 

Individualized Writing classes and to work with students 

on word processing. Mr. T., the teacher responsible for 

the school microcomputer lab, agreed to conduct a 
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training session for each class participating in the pilot 

project. The researcher agreed to work with Ms. O.'s third 

period class, to develop the questionnaires, to collect the 

writing samples, to compile the data and to work with the 

Assessment and Evaluation staff to analyze the data. It 

was agreed that the pilot project should end at the 

semester due to the accelerated schedule for second 

semester and because these classes are one semester 

courses. 

Although there were several district level 

specialists involved with the project, no one person was 

appointed to coordinate the project and make sure that 

classroom needs were met. As a consequence, communication 

and coordination between the project classrooms and the 

central office were poor. The researcher began classroom 

observations on September 25, 1984, about five weeks into 

the first semester. Students had completed three major 

papers, but had not used the microcomputer to any extent 

nor had they received any training on how to use a word 

processor. The word processor, Magic Window (Shannon & 

Depew, 1980), was not available as yet and the students did 

not have disks and paper for the printers. The word 

processing aspect of the class was initiated after the 

arrival of the researcher which was when all the needed 

materials and equipment became available. 
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A second and related problem with the implementation 

of the research was access to microcomputers. The district 

staff determined that only one microcomputer would be 

placed in each pilot classroom. The reasons given to the 

researcher for one microcomputer per classroom were as 

follows: (1) the district wanted to be able to replicate 

the study in other schools; (2) the district placed 

microcomputer priorities in the elementary schools for 

1984-85 and did not have additional computers available; 

and (3) the school had a computer laboratory available 

for student and teacher useo 

Because the dissertation research could not 

realistically be conducted with one microcomputer for 

approximately thirty students, the researcher worked with 

the classroom teacher and district staff to arrange for the 

third period word processing students to go to the computer 

lab daily. 

After the initial meeting to set up the pilot 

project, central office involvement was minimizedo 

District staff printed and distributed the questionnaires 

to the school. However, for the third period class, the 

researcher distributed the questionnaires at the request of 

the teacher and collected all the writing samples 

throughout the semester. The researcher was given the 
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questionnaire and writing data from the other classes and 

took responsibility for making copies and delivering these 

to the district office. The collection of data from other 

classrooms was the researcher's only involvement with the 

other pilot classes. The researcher agreed, at the 

request of the district, not to observe the other classes 

or talk to the other teachers during the research study. 

District Requirements: Linguistic/Cognitive 
Constraints on the School/Classroom Environments 

Composition Courses: The Anchorage School District 

publishes the Program of Studies (1984) which contains 

brief descriptions of course offerings and graduation 

requirements including the options available to students 

based on their interests and abilities. Each high school 

develops its courses based on these descriptions. The 

same course will vary from school to school based on the 

decisions made by the faculty. 

The school district requires that all students take 

one semester of composition during their junior or senior 

year. Students are tested for language competency using 

the school district Language Arts Competency Examination, 

administered during the third quarter of the tenth grade. 

Based on the results of this test, students are directed to 

an appropriate composition class. Students who are 



142 

identified as having deficiencies are recommended for 

Language Skills Lab, a one semester course for students who 

need to improve in the areas of weakness shown as a result 

of the tenth grade testing. The "average" student takes 

Intermediate Composition, a course that focuses on 

expository writing. Students with advanced language 

competencies have the option of taking Advanced 

Composition, a course that teaches expository writing based 

on literature. This course is for the college bound 

student. Advanced students may also opt to take 

Intermediate Composition or another English elective 

(Anchorage School District, 1984). 

District procedures for screening students for 

composition courses prior to their junior and senior years 

results in homogeneous grouping. Students in each of the 

three composition courses complete assignments within a 

defined linguistic/cognitive range based on the perameters 

established by the Language Arts Competency Examination, 

the district course requirements and the specific courses 

developed by the English staff at each high school. 

Microcomputer Courses: The school district does not 

list microcomputer competencies or courses as requirements 

for graduation even though the elementary schools have a 

microcomputer curriculum and microcomputers in each 
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classroom. High school microcomputer courses are listed 

under Mathematics, Vocational Education and Career Center. 

The courses offered to students are: Introduction to 

Computers, Introduction to Data Processing, Computer 

Programming 1 and 2, Computer Operations 1 and 2, and 

Keypunch 1 and 2. Course descriptions, at this time, do 

not indicate that computer technology has been integrated 

into any of the other courses offered. 

'l'he district recommends that most students take 

Introduction to Computers during the third or fourth year 

of high school. More advanced students, those taking 

Algebra or Geometry in the ninth grade, may take 

Introduction to Computers in the ninth or tenth grades. 

Computer courses are sequenced into the Vocational courses 

at the third and fourth levels. 

The district's emphasis on microcomputer use in math 

and business education limits the availability of 

microcomputers to students for other purposes. Students 

are not encouraged to take their first microcomputer course 

until their junior and senior years. 

Computer literacy is a district priority, however, 

word processing is not recognized by the district as an 

area of microcomputer technology important to high school 

instruction. Word processing is not included in the 
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district's course listings, nor is it integrated into 

regular high school courses, for example, advanced typing 

cl asses. 

Linguistic/Cognitive ~onstraints on the 
School/Classroom Environment: 

The School and the Teacher -- ----
School Environment = The English Department: 

Demographic data was gathered on the faculty and a 

questionnaire was administered to the English faculty 

members. The BHS faculty of 72 certificated people was 

found to be stable. Fifty-eight percent of the 

faculty hold master's degrees or have studied beyond the 

master's level including three Ph.D.'s. An interview with 

the head of the Engl ish depar tmen·t reveal ed tha t mos t of 

the English teachers have been with BHS since the school 

opened. 

Because the teacher participating in the research 

was a member of the English department, this group was 

surveyed to determine competencies and beliefs with regard 

to word processing and the writing process. Eleven of the 

sixteen English teachers (68.7%) responded to the 

questionnaire. 

None of the 11 respondents had personal uses for 

microcomputers. Six teachers stated that they have had 

some microcomputer training and/or coursework. Four 
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teachers could name people and their uses for computers 

drawn from personal experience. 

Teachers were asked to indicate their level of 

microcomputer knowledge. The results are summarized in 

Table 1. Over half the group (63.7%) indicated that they 

are at the nonuse and orientation levels. The highest 

level of knowledge marked (2 respondents) was mechanical 

use; operation of a microcomputer for specific tasks based 

on program directions. No one indicated routine use of 

computers (See Appendix B for the questionnaire) • 

Table 1. Teacher's knowledge/use of microcomputers 
prior to the research. 

Nonuse 

Orientation 

Preparation 

Mechanical 

Routine 

Refinement/ 
Integration 

Number of 
Teachers 

3 

4 

2 

2 

0 

0 

Percentage 

27.3 

36.4 

18.2 

18.2 

0 

0 

Teachers were asked to number in order of 

importance, their concerns regarding the introduction of 
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microcompu ters in to the cl assroom." The resul ts are shown 

in Table 2. Six of the teachers (54.5%) left this section 

blank. Those who responded indicated that their greatest 

concern is teacher knowledge and understanding of 

microcomputers. The second greatest concern is the 

appropriateness and utility of microcomputer use for 

students. The least important issues for the five teachers 

who responded were changes in teacher and student roles and 

behavior, and the physical organization of the classroom 

(See Table 2). 

Table 2. Teacher concerns regarding student microcomputer 
use. 

Host Important 
Concerns 

Curriculum/Teaching 
Material 

Physical Classroom 
Organization 

Change-Teacher/ 
Student Role/ 
Behavior 

Teacher Knowledge/ 
Understanding 

Ap"propr ia te/Util i ty 
of Micros 

Number of 
Teachers 

5 

5 

5 

5 

5 

Six Blank Questionnaires - 54.5 

Average 

2.8 

3.6 

4.0 

2.2 

2.4 
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Teachers were asked to AGREE (A), AGREE SOMEWHAT 

(AS), DISAGREE SOMEWHAT (DS), DISAGREE (D) or mark DON'T 

KNOW (DK) to statements made about the use of 

microcomputers and word processors. The results are 

summarized in Table 3. BL indicates items left blank. 

As shown in Table 3, most of the respondents believe 

that microcomputers are valuable learning tools (81.8% 

agree or agree somewhat). A smaller percentage (72.7%) 

agree or agree somewhat that there are many teacher 

applications for microcomputers. However, when asked to 

indicate whether they want to begin using word processors 

with students, only three teachers agreed (27.3%) and six 

teachers were not so sure (54.5% agree or agree somewhat). 

The teachers were generally supportive of microcomputer 

use, but appeared to not know much about the effect on 

students and their usefulness. Five teachers (45.4%) 

agreed that word processing will not necessarily change 

anything, but will simply enable students to work faster 

because of editing capabilities. 

BHS Individualized Writing Course: At BHS the 

Intermediate Composition class (as described in the 

district's course of study) is called Individualized 

Writing. The goals of this class are to teach, " •• 0 

expository writing for a variety of purposes such as 
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Table 3. Teacher beliefs regarding microcomputer use in 
school. 

Hicros are 
valuable 
learning tools 

Many teacher 
applications 
for micro­
compute~s 

Want to begin 
using word 
processing with 
students to 
improve writing 

Want to learn 
to use a 
micro for 
personal and 
professional use 

Not sure what 
benefits of 
word processing 
are but want 
to try to use 

All high school 
students should 
learn to word 
process 

Learning to 
use micros 
has little 
actual student 
benefit compared 
wi th time and 
trouble 

A 

5 

45 .. 4 

5 

45.4 

3 

27.3 

3 

27.3 

1 

9.1 

3 

27.3 

o 

AS 

4 

36.4 

3 

27.3 

3 

27.3 

4 

36.4 

3 

3 

27.3 

2 

18.2 

DS 

1 

1 

9.1 

3 

27.3 

1 

9.1 

2 

18.2 

1 

9.1 

1 

9.1 

D 

o 

o 

o 

o 

1 

9.1 

2 

18.2 

5 

45.4 

DK BL 

o 

1 

1 

9.1 

1 

9.1 

o 2 

18.2 

1 2 

9.1 18.2 

o 

o 

1 

9.1 

4 

36.4 

2 

18.2 

2 

18.2 



Table 3--Continued 

Computers are 
best used in 
a lab 

Learning to 
use micros is 
a complex 
process 

A 

2 

18.2 

1 
9.1 

Anticipate 2 
changes in 
curricul urn, 
class organi-
zation, student/ 
teacher 
relationships 18.2 

Word processing 5 
will not 
necessarily 
change anything, 
simply enable 
student to work 
faster 45.4 

AS 

2 

18.2 

3 
27.3 

3 

27.3 

2 

18.2 

DS 

1 

9.1 

2 
18.2 

2 

18.2 

1 

9.1 
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D DK BL 

3 1 2 

27.3 9.1 18.2 

2 
18.2 

1 2 
9.1 18.2 

1 1 2 

9.1 9.1 18.2 

1 0 2 

9.1 18.2 
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description, narration and argumentation. It continues 

the development of writing skills and emphasizes 

organization, sentence variety, revision skills, and 

vocabulary skills" (Anchorage School District, 1984, p. 9). 

The Individualized Writing course outline, methods and 

materials were developed about eight years ago by a BHS 

English teacher. The class has been taught in the same 

manner with basically the same materials for the last eight 

years. Ms. O. continues to use these materials adding, on 

occasion, new ideas, topics and handouts. 

Individualized Writing is sequentially organized. 

Students are introduced to a series of essays that start 

with the students' own experiences, feelings and opinions 

and progress to essays that require critical thinking and 

abstraction. The essay ~'pes are sequenced in the 

following order: Diagnostic, Why, Classification, 

Description, Process, Book Review, Autobiographical, 

Comparison and Contrast, Character Sketch, Christmas Essay, 

Reflective, and Final Exam. 

The first essay is a diagnostic tool. The teacher 

reads the diagnostic essays and then completes a checklist 

that includes mechanics, organization and thought (see 

Appendix B. During the rest of the semester, students 

write approximately one essay a week following the 
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teacher's introductory lecture. In addition to the 

lectures, students are given handouts on the structure and 

organization of the different types of essays as well as 

material on steps to follow, thesis statements, warm-up 

exercises, examples of essays and grading and assignm~nt 

information. 

Individualized Writing meets two or three times a 

week for 1 1/2 hours. Students write in a daily journal, 

as 'a warm-up exercise, before the other class activities 

begin each day. On the first day of a new essay topic the 

teacher gives an introductory lecture and then the 

students write. Students are taught that an essay has an 

introduction, three paragraphs of d~velopment and a 

conclusion. This structure changes slightly as new essay 

types are introduced. 

The first draft is shown to the teacher for comment 

and suggestion. Ms. O. marks misspellings, gross errors 

and makes notes in the margins on the students' papers. 

Ms. O. states that she spends more time talking with the 

students about their papers, especially drafts, than she 

spends marking papers. After Ms. O. comments on the 

rough drafts, students complete their essays and submit a 

final draft at the end of the second period. In addition 

to rough and final drafts, students are required to 

complete a self-evaluation sheet for each essay. The self-
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evaluation is for the purpose of huilding the students' 

ability to assess their strengths and weaknesses, their 

purposes for writing, the effort put into the essay and 

what they learned. On thp. final exam, students have to 

evaluate the semester in terms of their effort, the papers 

that were the best, fun or awful, what they learned and 

what they might have done differently. 

A holistic scoring system is used to determine 

grades for Individualized Writing at BHS (see Appendix A) • 

Based on her experience with other classes, Ms. o. 

indicated at the beginning of the semester that most of the 

papers are "C'S." "B" papers show the work that students 

have put into their writing. "A" papers show the work, but 

they have "flair," "they flow and are real" (Personal 

interview with Ms. 0., September 4, 1984). 

Students were allowed to rewrite any paper they 

wanted to rewrite. It was not observed during the study 

how many students took advantage of this option. 

Teacher Background, Expectations and Requirements 

for Word Processing: Ms. 0 at the time of the study, had 

never used a microcomputer for personal reasons and had 

just become familiar with the word processing program, 

Word Handler, over the summer. The word processor used in 

the research, Magic Window, was unfamiliar to Ms. O. 
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Before the word processing training session, Ms. O. 

told the class that she would be the one who needed the 

training. On the day of microcomputer training for the 3rd 

period class, Ms. o. delivered the class to Mr. T. and left 

for the period. Her involvement in student use of 

microcomputers was limited to having one microcomputer in 

her classroom, to spending the second day of word 

processing in the lab and to making one visit to the word 

processing students at mid-semester. She was not observed 

using a microcomputer during the study. 

On the first day of the research study, Ms. o. 

informed the class that they would receive training and 

would have the opportunity to use word processors during 

the semester. She stated that she expected each student to 

complete at least one assignment using the word processor 

including a rough and a final draft. This was an 

expectation rather than a requirement. Several students 

did not submit any papers written using the word processor. 

No other word processing expectations or 

requirements were mentioned to students. There were no 

changes made in the class, no discussions about why they 

were going to have this opportunity, no advantages listed, 

nor were any standards for submission of assignments made 

based on the use of word processors. The students who 



chose to word process during scheduled writing time met 

the same requirements as those students who remained in 

the regular classroom with Ms. O. 

The second teacher who worked with the students 

during the study was Mr. T., the computer lab teacher. 

Mr. T. conducted the word processing training for the 

research class and assisted students occasionally when 

trouble developed with Magic Window or with the 

microcomputers. 
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Mr. To was the microcomputer resource person for 

teachers who wanted to learn about integrating 

microcomputers into the regular classroom. He helped 

teachers learn about new programs, trained the students, 

opened the lab at lunch and after school, and worked with 

anyone who came into the lab. 

Mr. T. came to BHS in 1984 to teach math and 

microcomputer courses. As part of the Introduction to 

Computers class, he taught students how to use Magic 

Window and encouraged its use for writing. He learned to 

word process using this program and has used it ever since. 

When asked about other programs for student use in the 

research study, for example, Apple Works or Zardax, Mr. T. 

responded that we didn't want to teach the students to 

program just to write, inferring that these programs were 

too complex for non-programmers to use. 
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Mr. T. began the word processing training session by 

commenting to students that writing had always been 

difficult for him. He stated that one advantage of the 

training session was that they got out of a day of English 

class, leaving the impression that writing is hard, 

something to be avoided if possible. 

The absence of Ms. O. for the training and her 

statements to students about her non-use of 

microcomputers, as well as well as Mr. T.'s statements 

about English classes, may have influenced student 

attitudes. 

BHS Computer Program: The Computer Program at BHS 

has been developing for the past two years. A BHS 

description of the school's organization states that the 

staff is interested in keeping pace with computer 

technologies, and that teacher training and planning for 

computer assisted instruction is continuous. The school's 

goal is to have 100% computer literacy in two years (BHS, 

1985) • 

The high school has 30 microcomputers that are 

housed in two classrooms. One room is used to teach math 

and introductory microcomputer classes. The introductory 

microcomputer class includes learning how to use Magic 

Window (Shannon & Depew, 1980). The other classroom has 
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been set up as a lab that is available to teachers who want 

to integrate microcomputer technology into their courses. 

During the research study, both rooms were used 

primarily for math and computer programming classes. Both 

of these rooms are located in the Mathematics Department. 

The lab was available on a temporary basis for teachers 

who wanted to schedule in their classes. Students were 

observed using the microcomputers during lunch to work on 

assignments including the use of word processing. These 

students were word processing so that they could submit 

typed assignments. Many of these students were introduced 

to Magic Window during their Introduction to Computers 

class. 

Although the goal for the high school is to have all 

faculty and students involved in microcomputer technology, 

the prime focus has been on programming and math 

applications. It appeared that other staff members, as 

well as many students were not involved as yet in the use 

of microcomputers. The staff did not identify computer 

training or curriculum as an annual or a long-range goal 

during 1983-84. A computer club was not listed among the 

co-curricular activities for the high school. Discussions 

with the computer teacher and members of the English staff 

indicated that few teachers used the lab to schedule 

microcomputer activities for their students (BHS, 1985). 
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Teacher Nonuse of Microcomputers: The planning 

of the district pilot project indicated that the people 

involved were just beginning to learn word processing. The 

computer/math teacher, Mr. T., recommended the word 

processing program to be used. The English teacher 

involved in the research project had never used a word 

processor before deciding to be involved in the project. 

In making decisions about the pilot project, the main 

concerns were for equipment, materials, scheduling and 

pre-/post-testing. There were no discussions about how the 

use of word processors might change the curriculum, the 

conduct of the classes and teacher-student role 

relationships. 

During the study; it was documented that the 

majority of English teachers did not use microcomputers 

and they lacked knowledge of microcomputers and word 

processing. The questionnaire results revealed that 

English teachers felt both pressure to use microcomputers 

and skepticism about the usefulness of microcomputer 

technology for the classroom. 

Mrs. o. did not use microcomputers during the study 

and did not establish any word processing requirements or 

standards for students. Nor were students particularly 

encouraged to word process. These circumstances may have 



constrained students in their decisions about word 

processing. 

The Learner: Background, Experiences, 
Competencies and Perceptions of 
Individualized Writing Students 

Demographic Data: BHS is classified as an urban 
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high school. The ethnic composition of the 1,792 students 

is as follows: 84% white, 11% black, 2% Hispanic, 2% 

Asian, and 1% Native American. A large portion of the 

students come from military families. The high school 

borders a military base. Most of the students come from 

middle range income families. Only 11% of the students 

qualify for free or reduced lunch programs. Statistics 

compiled by the school for seniors graduating in 1984, 

indicate that 25-33% of the students enrolled in a four-

year college or university, 59% found full time employment 

and 8% enlisted in the military (BHS, 1985). 

Student Language Competency: Because of district 

course and competency requirements, the research subjects 

were screened, during their 10th year of school, into 

homogeneous groups based on the Language Arts Competency 

Examination. Students in Individualized Writing were 

taking the class as a graduation requirement. All students 

in this class were juniors or seniors of average language 

ability as defined by the district. Some of the students 
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may have been eligible for advanced writing but chose to 

take Individualized Writing. 

Student Microcomputer/Word Processing Background, 

Experiences and Perceptions: A questionnaire was 

administered to the 3rd period Individualized Writing 

students before the implementation of the word processing 

study. The summary of questionnaire data provides a 

profile of 23 3rd period students. 

Most of the third period students do not have 

microcomputers at horne and had, prior to the study, limited 

experiences with microcomputers and word processing. 

Sixteen students (69.6% of the respondents) indicated that 

they do not have microcomputers at home. The seven 

students who had microcomputers (30.4% of the respondents) 

used them primarily for games. Students also used 

microcomputers for educational purposes (17.4%), 

programming (8.7%) and word processing (8.7%). Of these 

seven students, five joined the word processing research 

group, one joined the non-word processing research group 

and one student did not have matched writing samples and 

was eliminated from further study. 

Students listed places where microcomputers are used 

and people who use microcomputers. Most frequently listed 

were businesses (11 responses) and school (6 responses). 
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Students cited teachers (6 responses), friends (5 

responses), business people (3 responses), and relatives (2 
/ 

responses) as people who use microcomputers. 

Three students indicated that they have had a 

microcomputer class. Four indicated that they have had 

general exposure to microcomputer use in other classes and 

four have learned about microcomputers at home from 

parents. 

Students were asked to check what they knew about 

uses for word processors. Table 4 indicates the number of 

students responding to each item and the percentage of the 

total number of respondents. Students checked all items 

applicable to their personal knowledge of uses of word 

processors. 

Students view word processing primarily as typing, 

editing and proofing. Since composing was not listed, it 

is not possible to know whether students think of typing 

as including composing or consider composing under another 

category. 

Nine students (39.1%) left the uses for word 

processors item blank or marked "don't know." Five of the 

nine students who did not list uses for word processors 

became members of the word processing group. Five 

of the students who listed uses for word processors chose 



Table 4. Known uses for word processors~ 

Typing 

Information Storage 

Information Access 

Editing 

Proofing 

Communication w/others 

~0rmi'3.tting 

Nine students left this 

Nwnber of 
Students 

14 

6 

4 

13 

10 

3 

7 

section blank 
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% of 
Respondents 

60.9 

26.1 

17.4 

56.5 

43.5 

13.0 

30.4 

to become members of the non-word processing gr~up. Chi 

square analysis also indicated that knowledge and use of 

microcomputers and word processing prior to the study was 

not a predictor of who would decide to word process during 

the semester. 

Students were asked to circle in order of importance 

what they want to learn how to use on a microcomputer. 

Table 5 summarizes the responses by number and percentages. 

Students responded to this question by indicating their 

priorities on a scale of 1-6, with 1 being the most 

important. 
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Table 5. What students want to learn how to use on 
microcomputers. 

Playing Games 

Program Writing 

Word Processing 

Simulation/ 
Problem Solving 

Getting 
Information 

Learning 
Computer 
Languages 

1 

2 

8.7 

5 

21.7 

5 

21.7 

o 

o 

4 

17.4 

7 

30.4 

Priorities 
2 3 4 5 6 

3 3 3 2 10 

13.0 13.0 13.0 8.7 43.5 

6 5 3 2 2 

26.1 21.7 13.0 8.7 8.7 

2 

8.7 

3 

13.0 

3 

7 5 1 

30.4 21.7 4.3 

2 7 10 

8.7 30.4 43.5 

6 3 5 

3 

13.0 

1 

4.3 

2 

13.0 26.1 13.0 21.7 8.7 

6 1 2 3 4 

26.1 4.3 8.7 13.0 17.4 
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Top priorities for students were learning computer 

language (30.4%), word processing (21.7%) and program 

writing (21.7%). Eighteen students (78.3%), listed one or 

more of these three areas of priorities. When looking at 

the matched writing samples, seven word processing 

students chose one or more of these areas as a priority and 

eight non-word processing students chose one or more of 

these areas as a priority. Chi-square analysis confirmed 

that interest in learning about microcomputers was not a 

predictor of research group membership. 

Students responded to 13 items assessing their 

attitudes and perceptions about word processing and 

writing. Students circled numbers according to whether 

they AGREE (A), AGREE A LITTLE (AL),o DISAGREE A LITTLE 

(DL), DISAGREE (D), OR DON'T KNOW (DK). These items are 

tabulated in Table 6. 

Students have, in general, more positive than 

negative attitudes toward the use of microcomputers and 

word processors. Students agreed/agreed a little that a 

computer would help with writing (65.2%), that they could, 

with training, use a word processor to write and edit 

compositions (87.0%), that most of all of their writing 

could be done using a word processor (65.2%), that they 

should be spending more time learning how to use word 



Table 6. Student attitudes and perceptions about word 
processing/writing. 

A 

Learning to use 5 
a computer would 
help me with my 
writing. 21.7 

Learning to use 3 
the computer 
is easy. 13.0 

I can write 3 
bet ter wi th a 
pencil than I 13.0 
could ever write 
using a word 
processing program 
on a computer. 

With some 14 
training, I 
could use a 60.9 
word processor 
to write and 
edi t my 
compositions. 

I already know 3 
how to use a 
computer to 13.0 
write and edit 
my assignments. 

It would take 3 
me a long time 
to learn how 13.0 
to use a 
word processor. 

AL 

10 

43.5 

5 

21.7 

3 

13.0 

6 

26.1 

3 

13.0 

2 

8.7 

DL 

2 

8.7 

2 

8.7 

2 

8.7 

1 

4.3 

1 

4.3 

4 

17.4 

D 

2 

8.7 

5 

21.7 

2 

8 .. 7 

o 

o 

11 

47.8 

12 

52.2 

DK 

4 

17.4 

8 

34.8 

13 

56.5 

2 

8.7 

5 

21.7 

2 

8.7 
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Table 6. Student attitudes and perceptions about word 
processing/writing. 

Hos t or all of 
my writing 
could be done 
using a word 
processing 
program if I had 
a computer. 

Most or all of 
my writing 
could be done 
using a word 
processing 
program if 
I had a 
computer to 
use. 

. I don't know 
anything about 
using computers. 

Using a word 
processor would 
make writing 
easier and 
faster. 

Using a word 
processor 
would take more 
time and would 
probably make 
writing assign­
ments more 
difficult to 
complete. 

A 

6 

26.1 

6 

26.1 

7 

30.4 

5 

21.7 

3 

13.0 

AL 

9 

39.1 

9 

39.1 

5 

21.7 

6 

26.1 

1 

4.3 

DL 

2 

8.7 

2 

8.7 

1 

4.3 

3 

13.0 

7 

30.4 

D 

4 

17.4 

4 

17.4 

8 

34.8 

1 

4.3 

3 

13.0 

DK 

1 

4.3 

1 

4.3 

1 

4.3 

7 

30.4 

8 

34.8 



Table 6. Student attitudes and perceptions about word 
processing/writing. 

A AL DL D DK 

We should have 12 7 1 0 2 
more computers 
to use in our 5202 30.4 4.3 0 8.7 
classrooms. 

We should not 0 3 3 14 2 
waste time 
learning about 0 13 00 13.0 60.9 8.7 
word processing 
but should 
spend our time 
on writing. 
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processors (65.2%) and that they should have more computers 

to use in the classroom (82.6%). 

Approximately half the students indicated that they 

do not know a lot about word processing (47.8%) and do not 

know whether they could write better with pencil and paper 

or word processor (56.5%). Fifty-two percent of the 

students agreed that they don't know anything about using 

microcomputers. 

Some students believed that word processing would 

make writing easier and faster (47.8% agreed/agreed a 

little). Students disagreed that spending time word 

processing would be a waste of time and that more time 

should be spent on writing (73.9%) disagreed/disagreed a 

I i ttl e) • 

Student Reasons for Taking Individualized Writing: 

Students were asked to indicate in order of importance 

their reasons for taking 'Individual ized Wri tinge (See 

Table 7). The number one priorities for students were 

fulfilling the graduation requirement (47.8%) and improving 

their writing (39.1%). Secondary in importance were 

improving their grade point average (39.1%) and improving 

their writing (21.7%). Working with microcomputers was 

second in importance for four students and third in 

importance for five students. Practicing writing with 
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microcomputers was a fourth and fifth priority for 73.9% of 

the respondents. While these variables, along with others 

reported, impact student attitudes and perceptions about 

the course and word processing, no generalizations, based 

on questionnaire data, can be made regarding the 

characteristics of students who decided to word process or 

not word process during the semester. Table 7 presents 

this data. The numbers indicate student priorities with 1 

being most important. Actual numbers of students and 

percentages are reported for each reason. 

Student Attitudes and Perceptions About Writing: 

In order to obtain information on student beliefs about 

writing, students were asked, on the questionnaire, to 

identify what they liked best about writing and what was 

most difficult about writing. Nine students indicated that 

the best part of writing is being able to express yourself, 

your thoughts and feelings on paper (39.1%). Two students 

indicated that being finished is the best part (8.7%). Two 

students left this section blank and two students indicated 

there is nothing good about writing. Other comments 

mentioned once, could not be grouped. 

Seven students indicated that the most difficult 

thing about writing is being able to interpret, organize 



Table 7. Student reasons for taking individualized 
wri tinge 

Prior i ty #1 #2 #3 #4 #5 
-------------------------------------------------------

Improve G. P. A. 1 9 3 5 4 

4.3 39.1 13.0 21.7 17.4 

Fulfill graduation 11 2 3 0 6 
requirements 

47.8 8.7 13.0 0 26.1 

Improve writing 9 5 7 0 1 

39.1 2107 30.4 0 403 

Work with computers 1 4 5 7 5 

4.3 17.4 21.7 30.4 21.7 

Practice writing 0 1 4 10 7 
with computers 

0 4.3 17.4 43.5 3 o. 4 

One student left this section blank. 
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and communicate your thoughts to others (30.4%) 0 Four 

students stated that getting started was difficult 

(17.41%). Mechanics, spelling, grammar, and punctuation, 

was cited by six students as most difficult (26.1%). 

Ms. o. conducted pre- and post-assessment of student 

beliefs about their writing, their literary interests and 

what they wanted to work on during the semester. Twenty­

four pre-assessments were matched to the post-assessments 

and were compiled by the researcher. Mrs. O.'s pre-/post­

assessment provides support for questionnaire data and the 

opinions of students expressed there. 

Twenty-four pre-assessments indicated that students 

(25%) found getting an idea or topic to be the easiest 

thing on a written assignment. Others indicated that 

writing about something you know about was easiest 

(12.5%). Other responses could not be grouped. 

Students found it easier to agree on what is the 

hardest part of writing. Eight students (33.3%) indicated 

that structure and organization is hardest, seven students 

(29.2%) indicated that what to write about is hardest and 

five students (20.8%) indicated that spelling, 

punctuation, grammar, neatness, handwriting are hardest. 

The pre-assessment data on structure/organization and 

mechanics is in agreement with the data from the 
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questionnaire, indicating that student responses did have 

consistency from one instrument to another. 

Ms. O. asked students what problems in their writing 

they would like to work on during the semester. Ten 

stu.dents (41.7%) wrote that they wanted to work on 

mechanics and developing a style (effective ways of putting 

ideas on paper). Six students (25%) indicated that they 

didn't know, have a lot of problems and need to work on 

paragraphs, starting and finishing. 

An interview with Ms. O. revealed that many students 

come into the Individualized Writing class viewing 

themselves as poor writers. The data summarized here 

indicates that students could list as many or more 

difficulties with writing as they could list best or easy 

things about writing. 

Differences in Background, Experiences and 

Perceptions Among Word Processing and Non-word ProcessiE£! 

Students: Thirteen student questionnaires were matched to 

pre-/post-writing samples. A cross tabulation procedure 

using Chi-square was conducted by group to determine 

whether group membership could be statistically predicted 

based on responses to 21 questionnaire items. The results 

revealed no significant differences between the word 

processing and non-word processing groups on any of the 

items. 
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Introduction to Prediction Results 

This section, to the extent possible, specifies the 

writing environment and development of word processing 

students. Much of the data gathered for the research 

predictions consist of observations, discussions and 

interviews with the students and teachers. These data are 

reported in a narrative form that describes situations from 

which the findings arose. The predictions foreshadowed 

observations, however, each interaction observed was 

unique to the student and situation. Although some of 

these interactions could be grouped according to common 

characteristics or behaviors, the data reported are not 

uniform in a quantitative sense. For example, where the 

development of a concept or lack of development could be 

observed, the interaction was recorded. However, the same 

concept could not always be observed for each student. The 

focus here is on what was observed with information 

provided, when available, on frequency of occurrences. 

Inferential statistical techniques were used on the 

matched writing samples reported for Prediction 5. 

Descriptive statistics were computed for questionnaire and 

checklist data used in this section. 
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Prediction 1: A Special Linguistic/Cognitive 
Learning Environment Will Be Created When 
Students Use Word Processing to Compose 
and Edit Writing Assignments 

Observations that document both the regular writing 

classroom environment and the word processing/microcomputer 

lab environment were recorded throughout the semester, 

weekly for 44 days. The observations reported here include 

constraints placed on both environments, characteristics of 

the social semiotic of each environment, differences 

between the two environments and the documentation of 

special demands arising from the use of word processors. 

Constraints: The linguistic/cognitive environment 

established by the teacher limited all the students to 

their use of and experience with the concepts, schemata and 

strategies of essayist writing. Students were required to 

submit a completed essay, rough draft, final draft and 

evaluation, about once a week for the entire semester. The 

types of essays and the general topics were assigned by the 

classroom teacher. Private writing was done in the regular 

classroom at the beginning of each period. The teacher 

provided the topic for the journal, written on the board 

daily, for exampl e, liThe meanest thing I ever did • • II 

Students' use of their time was guided by the 

classroom schedule established by the teacher. During 

lectures and short practice writing sessions, the whole 
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class remained in the regular writing classroom. When 

students were given a writing assignment for the period, 

students who wanted to use a word processor were allowed to 

go to the microcomputer lab with the researcher. Usually 

the teacher checked student choice of topic and approach to 

the essay before allowing them to go to the lab. 

Sometimes the check was verbal, other times students 

wrote before going to the microcomputer lab. Students 

were asked to return to the regular classroom before the 

end of the period so that the teacher could check their 

rough drafts. 

Social Interaction: The social semiotic of the 

regular writing classroom was characterized by teacher 

control of students. The teacher determined when students 

would listen to lectures, answer questions, write, read 

their essays or talk among themselves. Reprimands were 

given to the whole group regarding behavior and 

assignments. 

Although teacher control was a dominate feature of 

this classroom, there was a warm and friendly atmosphere 

established by the teacher who let the students lmow 

through daily interactions that she was a fair, firm, 

caring and experienced teacher. Conversations with Ms. O. 

indicated that she knew several of the students or had 

taught their brothers or sisters. 
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During the individualized writing time which 

consisted of about 2/3's of the class schedule, Ms. O. 

circulated throughout the room working with individual 

students. The room was organized with round tables and 

study carrels around the walls of the room. Some students 

chose to sit at tables with friends while others sat alone 

at the carrels. 

Several situations related to teacher control 

occurred regularly during classes. During individualized 

writing times, the teacher would periodically have to tell 

the students to quiet down and get back to work. The 

teacher allowed students to converse on essay topics, 

however, it appeared that two or three times a per iod 

students would exceed appropriate noise levels and Ms. O. 

would have to direct them to quiet down. Thirteen specific 

instances of these interactions were recorded during 

observations. 

Several students (6 noted in observations) had 

difficulty with beginning to write an assignment in the 

classroom. One student, who chose not to word process at 

all during the semester, told the researcher that he wrote 

all his papers at home. These 'students, who had difficulty 

writing or who decided to work on writing at home, 

contributed to the talking occurring in the classroom that 



was disruptive to the point of catching the teacher's 

attention. 
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On December 11, the researcher switched classrooms 

with Ms. O. so that Ms. O. could work with the word 

processing students individually while they wrote, and so 

that the researcher could observe the regular writing 

classroom. Of the 12 students left in the regular 

classroom to write, two read books, one worked on homework 

from another class, four were eating and talking and two 

went to sleep. It appeared that some students did not feel 

compelled to write unless the teacher was present to 

monitor their progress. 

On those occasions when the researcher was present 

with the teacher for individualized essay writing in the 

regular classroom, the students stopped writing before the 

end of the period. This would begin with one or two 

students and increase in numbers until the whole class was 

sitting and waiting for the bell to ring for the next 

class. This usually began about 20 minutes before the end 

of the period. The last 5-10 minutes of class no one was 

writing. 

Word Processing Interactions: The social semiotic 

of the word processing lab was characterized by a high 

degree of student control and responsibility for getting 
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their work done. There was also a higher level of risk­

taking required of word processing students. Students who 

chose to word process (9-14 daily) were given the 

responsibility of going to the lab and writing without the 

assistance or supervision of the classroom teacher while in 

the lab. The students were expected to complete 

assignments on time and no benefits or exceptions were made 

for word processing students. 

The students were accompanied by the researcher who 

monitored the students, recorded observations and assisted 

with instruction on Magic Window as needed. Aside from 

spelling words, no writing assistance was given students. 

Students had to return to the classroom for help with their 

writing assignments. As a consequence, these students 

received far less teacher direction and attention than the 

students who remained in the regular classroom even though 

they were expected to fulfill the same requirements. 

Student talk about their papers and use of the word 

processor dominated conversation in the lab. Although 

talking occurred in the lab, the researcher did not have to 

ask students to quiet down or get back to work. 

Students who carne to the lab worked while they were 

there. Students who finished their papers early returned 

to class. Students who didn't want to work stayed in the 
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regular classroom or cut class. During the study, a group 

of girls told the classroom substitute that they were going 

to the lab and then they went to the library to play cards. 

It appeared that students perceived the lab as a place to 

work. 

~lO situations occurred during the semester in which 

the researcher had to ask students to leave the lab. One 

of these involved a student from another class who carne 

into the lab during the time scheduled for third period 

Individualized Writing students. When this student became 

disruptive, he was asked to leave. Another student who had 

microcomputer experience, but was not interested in 

completing writing assignments was asked to leave the lab. 

After his one visit to the lab he stopped working in 

Individualized Writing altogether and withdrew from school 

at the end of the semester. Both of these students 

disrupted the work of other students in the lab. These 

were the only incidents occurring in the lab during the 

study. 

As the semester proceeded, the researcher became 

less involved in answering questions and trouble shooting 

Magic Window. Some students became proficient in solving 

problem relating to Magic Window. Other students sought 

their help when they had difficulties. 
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Students who used the lab for composing and editing, 

worked from the beginning to the end of each period. Each 

day the researcher had to tell students to stop writing, 

save and print their text, and return to Ms. O.'s 

classroom. This was the main problem in the lab and 

students were often late to their next class because they 

would not stop on time. 

Ms. O. stated that much was accomplished the day she 

worked in the lab with the word processing students. She 

indicated in an interview after class that students wrote 

all period and she was able to spend time with individual 

students talking about their papers. 

These observations and writing sample results, 

reported under Prediction 5, indicate that the word 

processing students spent more time working on assignments 

during class time than the non-word processing students. 

Comparison of the regular classroom with the word 

processing environment reveals more locus of control, 

better use of time and greater demonstration of 

responsibility among students in the word processing 

environment than among students in the regular classroom. 

Word processing students, when in the regular classroom 

situation, reverted to the regular classroom student 

behaviors observed. 
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The greatest difference between the regular writing 

classroom and the word processing lab was acquisition of 

and dependence upon a new means of communication. In order 

to successfully complete the course, students not only had 

to master the essayist style of writing, but had to learn 

how to compose and edit via word processor. Only two 

students in the word processing group had prior word 

processing/microcomputer experience beyond the introductory 

level. 

The difference in medium resulted in students 

learning about microcomputers and the Magic Window system 

while simultaneously writing their essays in order to meet 

deadlines. The students' abilities to complete their 

papers successfully was initially constrained by their 

inexperience with word processing. Although the system had 

tremendous capabilities, students were limited by their 

knowledge and ability to apply what they knew while writing 

papers. The details of learning how to word process are 

discussed in other sections of this chapter. Summarized 

below are factors related to word processing that impacted 

the writing process. 

The semiotic system of microcomputers and word 

processing placed new linguistic and cognitive demands on 
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students. Students had to orient themselves to the use of 

a keyboard and scrolled words written in light and saved 

on floppy disks. They had to learn new procedures and 

commands that were necessary for composing, editing, 

saving, retrieving, and printing their papers. Differences 

that required assimilation and accommodation were observed 

through student/word processor interaction as follows: 

1. Zapped papers - Students lost their papers on a 

regular basis with no idea of how it happened or 

how to prevent it. Papers appeared to be lost 

because procedures were not fOllowed properly, 

because files were not named correctly and 

because Magic Window did not always operate 

correctly. It was not possible to determine 

which cause was the most frequent. 

Many students who did not want to recompose their 

papers gave up word processing or used the word processor 

as a typewriter after they wrote their drafts. Other 

students learned strategies for protecting their work and 

continued to word process. Decisions about writing were 

tempered with concern for what to do if a file were lost. 

2. Formatting - Students had to learn to make 

decisions before during and after the writing 

process in order to format their papers. This 
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included spacing, tabbing, centering, margins, 

and determining the amount and position of 

writing on each page. Formatting became more of 

a procedure and less of a step in the editing 

process. This capacity both permitted and 

required students to think about formats. 

3. Hard copy - Students were reluctant to print out 

copies of their papers in process. They 

perceived printed papers as final drafts and did 

not want rough drafts printedo Students did not 

feel comfortable with a typed draft even though 

it was a means to protect their work should the 

paper be lost on the disk. Adjusting to the 

use of more than one printed draft was a great 

change for these students. 

4. Adaptation - Students had to learn how to adapt 

their personal writing process to the word 

processing environment. They had to learn which 

procedures and commands were necessary for each 

of their activities: beginning a new paper, 

adding to a paper in process, finding a place to 

stop and save the day's work, editing a rough 

draft, and finishing and printing a paper to give 

the teacher. Part of this was learning to adjust 
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their time to anticipate problems, for example, 

losing a file. Students throughout the semester 

were learning, as the need arose, new commands 

that allowed them to do what was needed in 

specific situations. 

5. Visual differences - Composing and editing on a 

screen resulted in students having to make some 

adjustments in their writing and use of 

par)A.cular monitors. Students found that the low 

re'olution of color monitors made reading almost 

impossible. They stopped using color monitors. 

Students initially felt uncomfortable writing 

because other students and the researcher could read their 

work. This was the reason that personal journal writing 

was done in the regular classroom. Students felt that they 

had no privacy when using a monitor. However, students 

also discovered that this visual aspect of writing via word 

processor facilitated working together. Students helped 

each other throughout the semester. 

Possibly the greatest impact of the monitor on the 

writing process was the necessity of scrolling to read 

several pages of a paper. Students were accustomed to 

having full pages of writing before them. Having to scroll 

in order to compose, read and edit was a tremendous change. 
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Student/Teacher Perceptions of the Word Processing 

Environment: Students who participated in the Magic Window 

training, but chose not to word process during the 

semester, were asked why they did not use word processors 

for writing. Their responses offer some indication that 

special linguistic and cognitive demands are made when 

learning to word process. Two students stated that they 

didn't have computer skills and didn't learn enough during 

the training to want to word process. Five students 

believed that writing by hand was easier than using a word 

processor. They indicated that you have to really think 

and concentrate to use a word processor. Another student 

said that she couldn't both talk to her friends and word 

process at the same time. These student comments reveal 

perceptions about the differences in the two situations. 

Discussions with Ms. O. revealed her belief that the 

students with the most to lose by word processing, i.e., 

the good writers, opted to remain in the regular classroom 

rather than learn to word process. She felt that the 

students who "hate" to write were the ones who were willing 

to take the risk of learning a system that might help them 

get through a writing course. Certainly, the students who 

remained in the regular writing classroom felt that their 

writing by hand was better than what they could produce 

using a word processor. 
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It also appears that students who were ambivalent 

about writing, those who expended the least effort 

necessary, and students who were low risk takers were not 

interested in word processing. An example was the student 

who stated that he never wrote in class, but did all of his 

assignments while watching TV at home. This student, 

following the training session, did not go to the lab once 

during the semester. Another non-word processing student 

never returned to the lab after losing her paper during the 

training session. Both of these students indicated on 

their questionnaires a desire to learn how to word process 

and interest in microcomputers. Even so, they chose to 

remain in the regular classroom. Neither of them submitted 

a word processed paper during the semester. These two 

examples offer some evidence that how students perceived 

writing, word processing and their personal needs with 

regard to the class affected decisions not to word 

process. 

Research data indicates that both the regular 

classroom and the word processing environments were 

constrained by requirements imposed by the teacher, school 

and district. Social interactions differed somewhat 

between the regular classroom and word processing lab. 

Students when word processing appeared to spread more time 



186 

writing and more of the students' interactions were related 

to writing assignments. In addition to helping each other 

with writing, students helped each other deal with the 

requirements of using a word processor. 

Differences in the writing process due to the use of 

word processors were found. Interviews and observations of 

students indicate that student perceptions about their 

writing and about word processing influenced their 

decisions to word process or to remain in the regular 

classroom. 

Prediction 2: High School 
Students Using a Word Processor to 
Compose and Edit Will Develop 
Linguistic/Cognitive Concepts, 
Schemata and/or Strategies as 
They Use Word Processors. 

This section documents the students' linguistic/ 

cognitive concepts schemata and strategies observed during 

the research studies. The documentation of acquired 

schemata, concepts and/or strategies was approached in two 

ways. Initially, students were observed in training and at 

the beginning of the semester within situations or episodes 

that reflected their level of understanding through 

interactions with the word processor and with the 

researcher. Secondly, the researcher developed checklists 

of commands and procedures to document the strategies 
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students had acquired and were using successfully at the 

end of the semester. 

The Training Session: The entire class participated 

in a training session which began with a lecture. The 

students were given two pages that summarized the Magic 

Window procedures and commands. Mr. T. explained, using 

the blackboard, the concepts of naming, saving, retrieving 

and printing files. He explained the structure of the 

program with diagrams he drew on the board. Following the 

lecture, students were told to boot-up Magic Window and 

follow the directions on paper. Students were given a 

writing assignment to complete using Magic Window. 

Mr. T., with the researcher, assisted students 

during the day of training. For the rest of the semester, 

the students were left in the microcomputer lab with the 

researcher. The observations made during training and the 

first weeks of the study revealed concepts and schemata 

needed to word process through problems that arose because 

students did not have the concepts and schemata underlying 

the procedures they had been trained to use. These 

concepts and schemata were associated with both word 

pr9cessing and writing symbol systems and the students' 

perceptions about the use of these systems. 

Schemata: Schemata observed will be discussed first 

because these structures entwine the concepts observed. 
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Understanding of one microcomputer concept usually involves 

the understanding or linking of other related concepts, for 

example, SAVE and Random Access Memory (RAM). Such 

concepts and linking structures are a part of word 

processing semiotics that overlap other microcomputer 

symbol systems. 

It was not possible to specifically determine 

whether word processing students acquired schemata that 

linked the related concepts together. Schemata are unique 

to each student and change as students increase in their 

knowledge and use of a word processing program. However, 

commonalities were documented and students who were 

successfully word processing at the end of the semester 

offer some indication that their knowledge was organized so 

that they could perform the functions necessary to compose, 

edit and print a paper. In addition, two students' 

experience with microcomputers demonstrated their knowledge 

of concepts and schemata through problems solving episodes 

described later in this chapter. 

The representations that follow developed from the 

researcher's knowledge of Magic Window and word processing 

and from student interactions that reflected their 

conceptual development. This was done to provide 

organization for the concepts observed, to document 
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relationships that exist between concepts needed for word 

processing and to build structures for teachers to use in 

word processing with students. 

Schemata #1: There were two basic structures 

identified during the semester. Based on an evaluation of 

the data, it can be concluded that knowledge of these 

schemata contributes to the student's holistic 

understanding of the program and impacts their problem 

solving capabilities and success within the Magic Window 

environment. The first structure, involving the use and 

knowledge of random access memory (RAM) is illustrated in 

Figure 13. 

Concepts: Students were exposed to the 'concepts NEW 

FILE, LOAD, SAVE, and PRINT during the training session. 
'" 

However, the concept of RAM, 'which ties these concepts 

together in terms of why they are needed and how "memory" 

works was not introduced to the students. Concepts about 

random access memory and their structural relationships 

appear to be necessary for successful word processing. 

Students who did not have these concepts could not problem 

solve when problems were encountered, for example, losing a 

file. Listed below are the concepts and student 

interactions that lead to documentation.of concepts and 

schemata. 



LOAD - Placing 
a file into 
the micro­
computer/RAM 

NEW FILE - Initializing and 
naming a file so it can 
be identified 

Random Access Memory/ 
RAM memory that can 
be changed by user/ 
Information will be 
lost if power fails 
or microcomputer is 
turned off 

PRINT - making a hard 
copy of the file stored 
on the disk 
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SAVE - making 
a retrievable 
file for each 
paper stored 
and updating 
changes made 

Figure 13. Use and knowledge of random access memory 
(RAM) • 
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LOAD - A file must be loaded into the microcomputer , 

every time a different microcomputer is used or every time 

the power is turned off. 

Inexperienced students did not understand that the 

information on the disk had to be loaded into the 

microcomputer each time the microcomputer was changed or 

turned off. A student sat down at her microcomputer and 

said, "How do I get back to this program?" She was 

referring to her current writing file. The researcher 

said, "Did you load it?" The student replied, "Load it?" 

The researcher went through the steps of loading the file. 

When the directory carne up the student punched in the 

correct file number. The researcher hit RETURN and the 

file appeared on the screen. The student worked for the 

rest of the period without problem. This student knew the 

procedures fairly well but had not quite worked out why and 

when files are loaded. 

Students changed computers to print their files and 

wondered why their text was not there when they were just 

working on it. Students also did not understand why they 

would·sometimes find another student's writing in the 

microcomputer. (Because there were only three printers in 

the lab, students often had to change microcomputers to 

print their papers~) Students learned the procedure of how 
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to load their files without understanding that storage on a 

disk is fairly permanent while the RAM of the microcomputer 

is temporary. 

These behaviors were not observed in the two 

students with prior microcomputer experience. 

SAVE - When changes are made on a file they must be 

saved on the disk. Changes made on the screen do not 

become permanent until the SAVE command is used. This 

command records the changes on the disk. 

Students were observed losing their papers and 

updates because they did not save the file at the end of 

the period. At first, students did not understand that 

putting the writing on the screen did not SAVE it in a 

permanent sense. This occurred even though the procedures 

and consequences had been explained. 

A student had written, saved and then changed 

microcomputers to print a file. She found that some 

changes wer& needed, so she returned to the original 

microcomputer and wrote more into the file. She took the 

disk out, turned off the microcomputer and walked over to a 

microcomputer with a printer. This conversation with the 

researcher followed: 
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Student - Isn't it supposed to have it all here. It 
isn't printing it all. 

Researcher - Did you SAVE it? 

Student - You mean I have to SAVE it again? 

This student knew the procedures, for the most part, but 

did not really understand the SAVE concept as it related to 

her file. Later in the semester this student loaded a file 

f or printing then said, "I don't have to SAVE it again do 

I?" It appeared that she over compensated in terms of 

thinking she had to SAVE more often than necessary. Too, 

the earlier episode could have caused confusion over when 

to LOAD or SAVE. Clarifying the procedure with a question 

indicated that the student was verifying her actions and 

confirming her SAVE concept. She didn't hesitate to LOAD 

the file, but the idea of wiping out someone else's file 

resulted in hesitation about her loaded file, thus she 

checked her procedure with the researcher. 

By the end of the semester, a few students not only 

understood the SAVE concept, but knew how to solve problems 

based on their knowledge. While going through the print 

procedures, a student hit the wrong key and put a "B" on 

the screen of her text. Another student said to her, "Hit 

RETURN." The student said, "I am. There's a 'B' on there. 

I don't want a 'B' on my paper." The other students knew 
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that there would not be a "B" on the paper because it had 

not been saved. The student hit RETURN and printed the 

text without worrying about the error. 

Students with microcomputer experience were 

successfully saving their files by the end of the training 

period. These two students did not lose a file all 

semester. 

SAVE - Saving files allows the writer to retrieve 

writing for composing and editing, eliminating the need to 

rewrite papers each time they are changed. 

Three students were observed completely retyping 

their essays into their files following the first text 

entered the day before. The researcher explained to these 

students that the purpose for using a word processor was to 

enable the writer to compose and edit, not to rewrite what 

had already been written. They did not appear to 

understand that the text could be manipulated nor did they 

have strategies for learning how to use the program. This 

episode, occurring on the day after training, indicated 

that these students did not understand the purpose for 

saving their papers. Their orientation, and consequently, 

their constraints were those of pencil and paper writing. 

Another example occurred several times during the 

semester. Students would work on a rough draft in the lab 
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and then take the draft home and rewrite the final draft 

by hand. This was done even though students had lab time 

to edit rough drafts. These instances reveal the students' 

pencil/paper orientation, an orientation that did not 

change for all word processing students. 

Students with microcomputer experience were 

manipulating text and learning the editing commands during 

the training session. They appeared to be comfortable with 

a keyboard and screen, and appeared to have strategies to 

use in learning new programs. From the beginning of the 

study, these two students completed their assignments using 

a word processor. They usually completed their papers 

during the lab time and had less homework than other 

students. 

NEW FILE - Each time a new piece of writing is 

begun, the writer initializes a new file, giving the file a 

name so that it can be retrieved. 

Students were observed adding their second paper to 

the end of the first paper. They did not understand that 

each paper could have its own file and name for purposes of 

retrieval. Other students asked how to start a new paper. 

Again, the procedure had been explained, but the 

understanding was not there. Students learned to establish 

new files and how to name files as they worked on their 

assignments. 
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Students with microcomputer experience understood 

how and why files are named. They successfully learned the 

procedure for ~~gic Window during the training session. 

RANDOM ACCESS MEMORY - Memory that is temporarily 

stored in the microcomputer and allows the user to access 

and manipulate a file is called Random Access Memory or 

RAM. RAM is erased as soon as the computer is turned off. 

Files in the microcomputer can be removed from the RAM 

without turning off the microcomputer using Magic Window 

subsystems. 

RAM was not explained to students by a teacher or by 

the researcher. As discussed under SAVE and LOAD, students 

did not understand the concept of RAM. They did not 

understand why their 'changes did n~t appear on their disks, 

why they could not expect their papers to be in another 

microcomputer or why other students' papers were printed 

out instead of theirs. They did not understand the 

difference between temporary memory and disk memory. 

Understandings that developed occurred through student 

interactions with Magic Window, with other students and 

through mistakes. However, students were still asking 

questions at the end of the semester that indicated their 

uncertainty about these concepts. 

Knowledge of RAM was brought to the word processing 

environment by students experienced with microcomputers. 
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The researcher did not have to answer questions for these 

students. These students assisted other students 

throughout the semester explaining when to LOAD or SAVE 

files. 

PRINT - Printing a paper provides a hard copy of the 

text. This text can be read and notes can be made for 

changes. Files can be printed as often as desired during 

the writing process. Printed files allow the reader to 

view the whole text in portions that are larger than the 

portions seen on a screen. 

Students knew the value of having a typed paper and 

quickly learned how to PRINT a file. However, they did not 

understand that when you word process, printing is used for 

reading rough drafts and making backup copies of files. 

For these students, you wrote a rough draft, edited it and 

turned in a final draft. Students most often did their 

editing on the screen and only printed when they needed a 

copy to turn into the teacher. The researcher suggested on 

a number of occasions that students print their papers, 

however, many were reluctant to do thi.s. These situations, 

which occurred throughout the semester, reflected student 

orientations toward writing and reflected the constraints 

placed on the environment by the classroom teacher. 

Students were required to submit a rough and final draft. 
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Students were not willing to print more than two copies. 

These observations included the students with microcomputer 

experience. They were no more willing than the other 

students to print more than two copies of their papers. 

The one exception to this practice was printing 

papers to correct formatting errors. Students frequently 

forgot to check the paper position, printing papers that 

were half on one page and half on another page. They also 

forgot to double space and center headings. Some students 

corrected these and reprinted. Some students turned in 

papers with formatting errors. The researcher encouraged 

students to make formatting corrections, citing reasons for 

submitting double spaced, correctly headed papers. Some 

students began to pay attention to formatting while others 

indicated that the teacher would let them know if they 

needed to make any changes. 

Viewing the teacher as the corrector, the prime 

audience for their work, may have constrained the word 

processing environment. This was one indication that 

students did not explore the capabilities of the program 

because they felt there was no reason to do so based on 

their student-teacher interactions. 

Schemata #2: The second schemata is one that is 

found in many microcomputer programs. Magic Window 
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operation is based on the use of a booting-up process 

followed by a main menu with branches that carry out the 

functions of the word processor. This schemata allows the 

user to conceptualize how to carry out basic functions by 

working through the main menu to access subsystems or 

subroutines of the program. Experienced users of Magic 

Window know how the main menu functions in relationship to 

the sub-functions. They know that one has to return to the 

main menu every time a different sub-function is required. 

Some writing activities, for example, printing, require 

that the student use more than one subsystem. The student 

has to know the steps to follow for each function. 

Knowledge of the structure and the flow of the steps let 

students know how to get to and from subsystems based on 

the function needed. 

The functions and subsystems listed in Figure 14 are 

those observed during the study. Magic Window has other 

capabilities that were not utilized during the semester. 

Concepts: Concepts discussed under Schemata #1 will 

not be discussed here as well. This section concerns the 

concepts related to the structure of Magic Window functions 

and subsystems. 

BOOTING-UP - Putting the disk in the microcomputer 

and then turning the computer on causes the microcomputer 

to read the disk and put the program information into RAM. 
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BOOT-UP SYSTEM - Master in drive/turn on 

Select option 2 

Press RETURN 

Put in file disk 

MAIN MENU - Choose options according to need 

FILER 
SUBSYSTEM 

Load 
forma t ted 
file 

Save 
formatted 
file 

Update as 
f il e name 

Clear file 
in memory 

FORMAT 
SUBSYSTEM 

Double 
spacing 

EDITOR 
SUBSYSTEM 

Start new 
file 

Figure 14. Functions and subsystems. 

PRINT 
SUBSYSTEM 

Print 
hardcopy 
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Putting the disk in the disk drive after the microcomputer 

has been turned on can damage the disk. 

Students all semester asked how to boot-up Magic 

Window. Usually students would forget the sequence, 

whether to put the disk in before or after turning on the 

microcomputer. 

Students also forgot which option, one or two, to 

select to bring up the Main_Menu. The Magic Window disks 

had two options. The first option was not used because 

there were no lower case letters, only capital letters 

which highlighted letters to indicate where words should be 

capitalized. Unless students selected Option 2, they had 

trouble with the program and with retrieving programs from 

the disk. Initially, remembering the correct option was 

such a problem that the researcher booted-up Magic Window 

in all the microcomputers before the students came to the 

lab. When students could get right to work, the work 

environment improved, fewer files were lost and students 

became more successful in completing their papers. After 

the basic procedures and commands became automatic, 

students were then encouraged to boot-up their programs 

themselves, remembering to chose option 2. 

The choice of options involved memory without an 

understanding of how this procedure fit into the system. 
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Students could not link this procedure with their growing 

knowledge of the Magic Window system and the option was 

difficult for everyone to remember. 

Students were successfully booting-up by the end of 

the semester. Their success was obviously due to 

practice. Students would ask the researcher if they were 

booting-up correctly to confirm their choices and then 

proceed. Students committed the procedure to memory, but 

not all students understood what was accomplished in 

booting-up the system. 

BRANCHING - Branching is a programming technique 

that allows a user to enter subsystems through a main menu 

which lists the subsystems available. From the subsystem, 

the user must return to the main menu to carry out other 

functions. Within each subsystem are options or branches 

that perform the operations specific to each subsystem. 

To be successful at word processing, the students 

had to learn the main menu/subsystem structure. They had 

to learn which subsystems to use to start new files, to 

load existing files, to double space papers, to save files 

and to print files. They also had to learn the internal 

branching logic of the program so that they could travel 

from subsystem to subsystem through the main menu. 

During the training and first few weeks, students 

demonstrated that they had little or no kn~wledge of the 
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branching structure. Students had to use the pages listing 

the procedures following the directions step-by-step. 

Many students simply waited for the researcher to walk them 

through the steps. Once students were in a subsystem, they 

had to have help to get back to the main menu. Students 

were insecure, asking for confirmation from the researcher 

when procedures were initiated. 

By the end of the semester, students were 

successfully working within the Magic Window structure. A 

description of the students' use of Magic Window subsystems 

is in the next section where checklist data are 

summarized. 

The two students with microcomputer experience did 

not have any trouble using the main menu/subsystem 

structure of Magic Window. They seemed to understand the 

logic of branching systems and used the program without 

assistance throughout the semester. 

Strategies: Strategies students brought into the 

word processing environment and strategies they developed 

while using word processors have been grouped and are 

discussed below. Editing strategies documented with a 

checklist are summarized later in this chapter. 

The researcher did not gather as much data as 

originally envisioned because of the difficulty of 
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recording student-student and student-microcomputer 

interactions. High School juniors and seniors do not like 

being observed with tape recorders or with pencil and 

paper. These students were working with a new medium and 

did not want their specific behaviors documented. 

Another problem was the researcher's role as a 

participant-observer. Initially, there were so many 

problems with students learning the program that 

observations were constantly interrupted. Although 

problems lessened, there were daily interruptions through 

the end of the semester. 

COMPOSING/EDITING - Differences between the 

composing an9 editing of word processing students as 

compared wi th non-word processing students were not 

addressed because the researcher worked in the 

microcomputer lab and had little opportunity to observe the 

writing processes of students in the regular classroom. 

Based on evidence from other research on the writing 

process, the researcher assumes that some of the composing and 

editing behaviors of word processing students occurred in 

the regular classroom as well as in the microcomputer lab 

(Emig, 1971; Summers, 1980; Moffett, 1965; Perl, 1980; 

Goodman, 1984; Graves, 1978). 
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The following strategies were used to compose via 

word processor: 

1. Three students who were afraid they might lose 

their files but wanted to learn to word process 

came to the lab on occasion. These students 

were not always successful in saving their 

files. They wrote out their texts and used the 

word processor as a typewriter. 

2. Two students were observed using the word 

processor for their rough draft work. They would 

spend the period word processing then take their 

printed texts home, rewrite, finish them at home 

and submit a hand written essay. 

3. Six students who worked in the lab every period 

composed and edited using a keyboard and 

microcomputer screen. They saved their texts and 

printed rough and final drafts. These students 

did not outline or write anything by hand while 

they were in the lab. 

All word processing students composed and edited 

alternately as they developed their essays. As the writing 

was put on the screen, students corrected spelling, added 

punctuation and made other changes. Stud~nts made changes 
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as they reread what was written, noticed errors and made 

judgements about how the writing would develop. 

Toward the end of the semester, two students were 

observed outlining their paper using Magic Window. From 

their outlines the texts were developed on the screen. The 

researcher had suggested earlier in the semester that ideas 

could be put on the screen and organized. These students 

decided to try this strategy as a way to think through the 

essay. By this time, these students were confident in 

their use of word processors and were beginning to expand 

their capabilities using a new medium. 

Students learned to scroll in order to read what had 

been written and make decisions about how to proceed. 

Students could not view as much of their writing on the 

screen as they could on a handwritten page. They had to 

carry their organization and what had been written into 

their memories and reread more often in order to proceed. 

Rereading due to the necessity of scrolling may have 

affected student editing. Students appeared to notice 

errors and correct as they scrolled back and forth. This 

constraint of the medium bothered some students early in 

the semester. One student asked if there was a way to put 

all the writing on the screen. 



207 

Being able to see the writing on screens facilitated 

student sharing and helping one another. Students learned 

and shared commands that improved their editing 

capabilities. They helped each other with ideas for 

improving their essays that included learning new ways to 

manipulate text using a word processor. For example, when 

Stacey decided to write a poem, Robin sat with her as they 

both read the text on the screen. First Stacey was taught 

by Robin how to center and underline text. next Robin 

helped Stacey to edit her poem. Robin said, "'Happy bunch' 

has got to go." Stacey said, "Change happy to rowdy," as 

Robin changed the word on the screen. They finished 

editing and Robin helped Stacey complete the printing 

procedure. Students often worked together in this manner 

continuing to write their own papers at the same time. 

Although students worked diligently while composing 

and editing on the screen, they viewed editing a printed 

paper as the teacher's job. The researcher suggested from 

time to time that students proof each other's papers and 

then edit before sUbmitting the papers to Ms. O. This 

suggestion was met with silent astonishment. Students were 

unwilling to edit once a paper was printed. 

EDITING COMMANDS - Students learned to use Magic 

Window editing commands in various combinations to 
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accomplish what was needed. When there was a problem. a 

student would work out a strategy using the editing command 

list or using the commands already known to develop a 

workable combination. Listed here are examples documented 

through observed student interactions. 

The first and most frequently used editing commands 

were the arrow keys. Students quickly learned that these 

keys would take them wherever they wanted to go- Students 

would arrow key to letters or words in need of correction 

and then delete or type over. The arrow key was then used 

to return to where the student was continuing to write. 

Most of the editing was accomplished using these keys. 

Robin, who was new to word processing. explained to 

another student how to use CRTL D with CRTL G to edit lines 

of text- Earlier in the semester. the students had trouble 

with spaces left when they edited out lines of text. Robin 

worked with the commands until she figured out how to 

delete and then "glue" lines together to get an evenly 

spaced paper. ~he then shared this information with the 

other students so that as one student figured out how to 

solve a problem, the others benefited as well- Students 

collaborated throughout the semester. They used each other 

as sources, toward the end of the study- instead of asking 

the researcher. 
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·Students learned to use CRTL I to insert text and to 

bring down text so that headings could be added. 

Robin learned to use CRTL B© to underline titles and 

she showed Stacey how to use the command. This command turns 

on and off the underline function. 

Kecia wanted to know how to put in a space. Robin 

told her to use CTRL D then CTRL F. These commands delete 

and insert characters. 

Three students learned how to use Apple IIe Magic 

Window around mid-semester. Up until this point. all 

students had used the Magic Window program designed for 

Apple II+ microcomputers. There were three Apple IIeis in 

the lab. Mr. ~ provided the program and showed the 

researcher how to use it. Students who used this program 

were able to type upper case letters using standard typing 

procedures Students did not have to use the ESC key to 

make capitals as they did with the Apple II+ program· 

However, the students had to learn a new procedure for 

booting-up the svstem. The other students had grown 

accustomed to the old Magic Window system for booting-up 

and for making capital letters. They did not want to learn 

a new system. 

Two students. those experienced in the use of 

microcomputers. began using Apple Works because they had 
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access to microcomputers at home using this program- They 

taught themselves the program and began to acquire new 

strategies for the same functions used with Magic Window. 

They used both programs for the reminder of the semester. 

FORMATTING - Formatting for the Magic Window system 

was accomplished by using editing commands while writing or 

by using the formatting subsystem to double space texts. 

By the end of the semester, all the students had 

learned to center titles and most put headings on their 

papers which included their names. the class period and the 

date. Students determined what formatting was needed. The 

teacher did not give students formatting directives during 

the semester, however. the researcher made formatting 

suggestions from time to time. 

Students learned and used the centering command most 

of the time. However, on some occasions when students 

could not get this command to work. students would fall 

back on their typing class experience and center by 

figuring out the spaces on the screen and counting out 

from the center This was effective but took more time 

than using the centering command. 

Students learned to adjust the paper in the printer 

so that their essays were centered on the page. They also 

learned how to tear off the paper without shredding it. 
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Students were encouraged to double space their 

assignments so they would be easier to read and edit. 

Double spacing was accomplished by using the formatting 

subsystem before initializing a file. Unfortunately- many 

students forgot to double space and strategies developed 

for double spacing assignments after they had been written 

into RAM. 

One of the students experienced in the use of 

microcomputers developed such a strategy- The researcher 

was helping a student to double space. after a paper had 

been written, using the command Control I (insert blank 

lines). This command allowed students to insert a blank 

space after each line of print. For each line the 

student had to arrow key down and hit Control I. Martin 

saw what was being done and said. "No." He took over the 

student's microcomputer and went into the formatting mode 

to change the single space command to double space. Then 

he retrieved the file and hit Control G (which is used to 

"glue" lines together) down each line. The word processor 

put blank lines between each line of print- Martin 

explained that changing the formatting to double space and 

then using Control G "Double glues". i.e., causes spaces to 

appear between lines. 

The researcher asked Martin why his procedure was 

better than using the Control I procedure. He stated that 
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sometimes the program does not print the text the way it 

appears on the screen- In order to assure double spacing 

without any IIfunny formatting. II he figured out how to use 

the formatting subsystem after papers were written on the 

screen. 

Participa tibn' in the study was Martin's firs t 

exposure to Magic Window and word processing. However. his 

knowledge of microcomputer programming gave him the 

capacity to problem solve far beyond the capabilities of 

other students and the researcher. This is one example of 

how Martin's strategies developed from his programming 

knowledge. 

RETRIEVING/SAVING FILES - Perhaps the greatest 

problem encountered during the semester was losing files. 

Students would work for a period and then discover that 

they had lost their paper. This was particularly 

frustrating for students who had never used a microcomputer 

and did not know how to prevent losing files. 

A student who lost a period of writing left the lab 

saying she would never use the microcomputer again. 

"They've lost a customer forever. II Those students who 

continued to word process were the people who developed 

strategies to prevent the loss of files. 

Students learned to double check their disks to make 

sure the file was saved before they turned off the 
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microcomputer. They would save the file then load it to 

make sure that it was saved and could be retrieved. 

Students learned to leave their microcomputers on 

while they loaded their files into a microcomputer attached 

to a printer After they had their drafts printed. the 

microcomputers would be turned off. 

Another strategy used to save files was to type the 

paper into another microcomputer while the paper was still 

on the screen. Students learned how to recognize when 

their files were not being saved. If the disk drive was at 

fault, the paper could be typed into another microcomputer 

and then saved. 

Students least secure in their ability to save and 

retrieve their files wrote out their text first and then 

typed it into the microcomputer. One student was observed 

doing this sentence by sentence. however. students would 

not use Magic Window to compose and then print a hard copy 

as a backup for a file that might be lost. 

Students who lost files could sometimes retrieve 

them by renaming the file. There are two ways to rename a 

file. one way is to use a Magic Window subsystem and the other 

way is to use BASIC. Only three students could rename 

files without assistance from Mr. T or the researcher. 

Robin renamed files using the Magic Window subsystem. 
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Martin and Willard knew how to use both methods. Their 

prior knowledge of BASIC and Apple microcomputers gave them 

the information needed to get into BASIC and rename Magic 

Window files. 

Prediction 1 and Prediction 4: 
Since Students Will Need to 
Remember Important Commands 
and Steps Necessary to Word 
Processing. Ability to 
Remember Will Influence Their 
Success and Efficiency in 
Word Processing. 

Students who learn hm'l to use the word processor 

most effectively will be those students who have applied 

what they know about language or symbol system learning to 

the word processing environment and. as a result. have 

developed linguistic/cognitive concepts. schemata and 

strategies. and have developed functional relationships for 

working wi thin the word processing environment. 

In this section. Predictions 3 and 4 will be 

discussed together because inability to remember commands 

and procedures appears to be related to the students' 

experience with and understanding of word 

processing/writing concepts and schemata. Memory. prior 

knowledge and student success in applying what they know 

will be discussed as it affected students during training 

and at the beginning of the semester. and will be discussed 



in terms of what students could remember and use with 

regard to commands and procedures at the end of the 

semester. 

Differences in Students' Knowledge 
Memory and Success in 

Word Processing 
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The training session and the following lab sessions 

revealed differences in the students' abilities to 

successfully use Magic Window. The two students with 

microcomputer experience appeared to have knowledge of 

linguistic/cognitive concepts and schemata common to 

microcomputer environments. This knowledge overlapped what 

was needed to understand the functions of Magic Window. 

The students' experiential base allowed· them to apply 

microcomputing concepts and schemata to a new area, word 

processing. These students used their meaning base, their 

knowledge of microcomputer semiotics to develop word 

processing strategies and to solve problems as they arose. 

The two students with microcomputer experience were word 

processing within minutes of the initial training session. 

Although these students spent the semester learning 

specific word processing commands, the functions and 

procedures of word processing were easily learned and 

remembered because they fit into an existing structure 

where differences could be assimilated and accommodated 

without constant attention. 
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Those students with little or no microcomputer 

experience followed the pages of directions. If they 

misunderstood, forgot where they were or pushed the wrong 

button, they had little or no experience that could be used 

to solve the problem. Many inexperienced students did not 

try to figure out what to do, but simply stopped until 

someone could give them help. These situations occurred 

frequently the first few weeks of the study and indicated 

that little of these students' prior knowledge overlapped 

the concepts and structures needed for word processing. 

All inexperienced students learned the procedures first, in 

rote fashion, but did not have the microcomputer related 

concepts and schemata necessary to assimilate and 

accommodate the new knowledge in a manner that resulted in 

understanding. Remembering the procedures and commands, 

for these students, preceded conceptual development and 

required that students devote much of their shor.t-term 

memory to correctly remembering basic procedures. 

Students that were not willing to put forth the 

effort and take the risks required to learn the Magic 

Window system and those students who consistently lost 

their files,· quit word processing early in the semester. 

By the third word processing session, students had decided 

whether they would word process or not. 
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There were three situations, in addition to those 

already discussed, that point to a relationship between 

memory and prior knowledge. These are summarized below. 

The students who were new to microcomputer 

environments forgot the procedures for Magic Window in the 

two day lapse between the day of training and the next 

session in the microcomputer lab. They had to use a 

trial/error method and/or wait for the researcher to help 

them following the training day. The two students 

experienced in the use of microcomputers did not forget the 

procedures and could, throughout the semester, use all the 

procedures necessary for writing and printing papers. 

As the semester progressed, some students couldn't 

remember all the procedures and had to deal with the word 

processing environment one step at a time. For example, 

when students had to print their papers, they had to 

receive instructions from the researcher. They asked how 

to turn off the microcomputer at the end of a class. As 

procedures were needed, students would ask for help (see 

Table 8 and Summary) • 

The more time students spent word processing, the 

less trouble they had remembering procedures and commands. 

Infrequent visitors to the microcomputer lab had to 

receive instruction and encountered problems, i.e., lost 

papers, more often than did students who word processed 



Table 80 Magic Window systems checklist. 

Function Commands/ 
Subsystems 

BOOT UP SYSTEM 

Master in drive/turn on 

Select option 2 

Press RETURN 

Put in file disk 

LOAD FILE FROM DISK 

Select FILER SUBSYSTEM 

Select LOAD FORMATTED FILE 

Type Y - when warning appears 

Select file/enter number 

Hit RETURN twice to edit 

DOUBLE SPACING 

Select FORMAT SUBSYSTEM 

Before editing file 

Select CHANGE OPTIONS 

Select DOUBLE SPACE 

Hit RETURN 

Select #1 -MW Menu 

S'rART NEW FILE 

Select EDITOR SUBSYSTEM 

Number Knowing 
Procedure 

10 

10 

11 

11 

8 

8 

8 

8 

8 

4 

4 

4 

4 

4 

4 

5 

% 

90.9 

90.9 

100 

100 

72.7 

72.7 

72.7 

72.7 

72.7 

36.4 

36.4 

36.4 

36.4 

36.4 

36.4 

45.5 
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Table 8--Continued 

Function Commands/ 
Subsystems 

Start typing on blank 

SAVE FILE 

Return to main menu 

Select FILER SUBSYSTEM 

Select SAVE FORMATTED FILE 

If asked UPDATE AS FILENAME? 
Type Y to substitute new 
version otherwise select 
new file name check to see 
that file name appears 
on list 

PRINT A FILE 

Number Knowing 
Procedure 

5 

11 

11 

11 

11 

Go through FILER SYSTEM TO LOAD 8 

RETURN to main menu 8 

Select PRINT SUBSYSTEM 8 

Select PRINT HARDCOPY 8 

Adjust paper in printer 8 

Hit RETURN 8 

CLEAR FILE IN MEMORY 8 

Return to Main Menu 8 

Select FILER SUBSYSTEM 8 

Select CLEAR FILE IN MEMORY 8 
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% 

45.5 

100 

100 

100 

100 

72.7 

72.7 

72.7 

72.7 

72.7 

72.7 

72.7 

72.7 

72.7 

72.7 



220 

every period. It appeared that students who worked 

regularly in the lab began to internalize the procedures 

and commands and no longer had to focus their conscious 

attention on remembering them. 

Student Memory of Functions and Procedures 

At the end of the semester, eleven students were 

observed using a checklist to record Magic Window functions 

and procedures. Not all of the students were observed 

using every word processing procedure. Table 8 reflects 

the numbers and perce~tages of students who successfully 

completed procedures. The narrative section following 

Table 8 explains the situations in which unsuccessful 

attempts were made. Questions asked by students during the 

observations are also recorded. 

Booting-up: Of the 11 students observed, 10 (90.9%) 

successfully booted the program disk and brought up the 

main menu. One of these students asked, "One or two?" in 

reference to the options, and one said, "I push two, 

right?" Although these students had trouble remembering 

the correct response, they knew when to ask the question 

and that the correct response was important to know. 

Another student, Reginald, put his disk in the 

microcomputer after turning on the system. He then 

selected option 1 instead of option 2. The researcher had 
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to show him how to reboot the program correctly. This 

student did not attend the lab on a regular basis. He was 

not successful in learning the procedures well enough to 

word process without assistance. 

Loading Files/New File: Ten students attempted to 

load fil.es from their disks. Eight (72.7%) of these 

students successfully completed all the steps. Two 

students did not know how to proceed. Kecia asked, "How do 

I find the files on here?" Lynn wanted to start a new file, 

but was not sure which procedure to follow. Kecia, a 

fairly regular student in the lab got confused because she 

had pushed a wrong button earlier in the period. What she 

saw was not what she expected. Her reaction was to ask the 

researcher how to find a file rather than to figure out 

where she was and where she needed to be. Later in the 

period, Kecia was observed successfully loading her file. 

She could follow the procedure as long as there were no 

problems. 

Lynn, another infrequent visitor to the lab, wanted 

to start a new file. However, she saw that the others 

were loading files and was unsure what she should do. The 

researcher showed her how to format for double spacing and 

how to start a new file. 
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One student started a new file using the editor 

subsystem. Four students were observed successfully using 

the editor subsystem to make sure that their files were 

still in the system. Students used this strategy before 

moving to another microcomputer to print their files. 

Formatting: Four students used the format subsystem 

to double space their papers before starting a new essay_ 

By this time, some students automatically used this 

subsystem to space their assignments. 

Saving/Printin~: Eleven students (100%) were 

observed correctly saving their files. Eight students 

(72.7%) completed the steps for printing their papers 

without any assistance. One of these students, Reginald, 

had to be reminded to clear the file in memory before he 

printed his paper. He completed the steps successfully 

after being prompted. 

What Students Could Not Remember: Each 

inexperienced student initially had trouble with 

remembering procedures and comments. Some of the students 

had problems all semester while others quickly learned the 

procedures and strategies neede~·to avoid losing files. 

The most consistent problem was remembering routine 

procedures: which drive to use, which option to chose, how 

to turn on the printer, and when to put the disk in the 
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microcomputer. These procedures had to be memorized 

because inexperienced students did not have the background 

to help them remember the procedures and because they did 

not have the practice from which automatic response 

develops. Even the students with microcomputer experience 

occasionally had to ask which option to use. 

Students had trouble remembering procedures and 

commands that were infrequently used, like how to print a 

file, how to clear a file in memory or how to set the tabs. 

Students remembered the procedures and commands that they 

used most frequently; those that were most useful in their 

work. They did not bother to learn commands unless there 

was an immediate need to know the command. The most 

functional procedures and commands were the most used and 

best remembered. 

Some inexperienced students remembered procedures 

incorrectly and/or did not recognize how to weigh which 

steps were most important to remember. Students left out 

steps and scrambled the order of steps. One student had 

trouble remembering her file names and spent twenty minutes 

trying to locate one particular file. 
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Student Use and Memory of Editing Commands 

Table 9 lists the Magic Window editing commands and 

the numbers of times students were observed using these 

commands. Six students were observed composing and editing 

during one lab period that occurred at the end of the 

semester. Each student was observed for a fifteen minute 

period. 

Accurate observations were difficult to make because 

students edited with speed. In addition, it was difficult 

to see the keys used by students. The researcher asked 

some students what commands they had used, but it was 

impossible to record every instance a command was used. 

Because of these problems, the researcher abandoned 

recording commands according to word, sentence, and 

paragraph level. The time needed to make this decision was 

longer than it took for the student to move on to other 

commands. 

A related problem was how to count the repeated use 

of commands, for example, the arrow key. The researcher 

decided to count once the repeated use of a command to make 

one particular change. An example is hitting the arrow key 

five times to indent a paragraph. 



Table 9. Magic Window command checklist. 

Command 

CHARACTER 

Ctrl D - delete 

LINE 

Ctrl K - delete 

Ctrl L - clear 

Ctrl G - glue 

CURSOR 

Ctrl Q - 1 up 

Ctrl Z - 1 down 

Ctrl W - 12 up 

Ctrl X - 12 down 

Ctrl E - top 

<-

-) 

Ctrl M or RETURN 
Left margin and 
down 1 or 2 lines 

T~.B 

SPECIAL FUNCTIONS/MENUS* 

Times Used 

1 

5 

1 

3 

7 

1 

3 

3 

1 

134 

4 

16 
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Table 9--Continued 

Command 

CONVENTIONS/FORMAT 

Esc - capitalize 1 letter 

Esc Esc - capitalize string 

Ctrl J - justify MODE then, 
Ctrl >C - centerline 

Times Used 

57 

1 

3 
3 
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The following commands were not used during the checklist 
observation period: 

1. Character commands: ctrl F, ctrl B, ctrl V 
2. Line commands: ctrl 0, ctrl R, ctrl I, ctrl T 
3. Cursor commands: ctrl C, ctrl A, ctrl S 
4. Tab commands: ctrl ©, shift N, ctrl G, ctrl shift M, 

ctrl ] 
5. Special function/menu commands: ctrl Y, ctrl N 
6. Convention/format commands: esc (to stop), ctrl b©, 

ctrl BX, ctrl BO, ctrl BR, ctrl >L, ctrl >R, ctrl >E, 
ctrl >P, ctrl >S, ctrl >. 
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The most frequently used command was the back arrow 

key. The use of this key was recorded 134 times. Students 

used this key to backspace for corrections and for changing 

words and sentences. The second most frequently used 

command was the ESC key (57 times) used for making capital 

letters. Four of the six students observed used these two 

comman.ds to do most of their editing. 

Students used Ctrl K to delete lines (5), Ctrl G to 

glue lines together (3) and Ctrl L to clear a line (1). 

While using the Ctrl K command to delete, a student 

commented that she could delete another way using Ctrl I, 

Ctrl A and Ctrl G. However, she said, " ••• it's a 

pain. II Ctrl J and Ctrl >C were used three times to 

center statements. Students that learned these more 

complex commands were the students who spent the most time 

in the lab and/or had prior microcomputer experience. 

Students used the RETURN key (16 times), the forward 

arrow key (4 times) and the cursor commands (Ctrl Q - 7; 

Ctrl Z - 1; Ctrl W - 3; Ctrl X - 3, Ctrl E - 1) to moveup 

and down through their texts. 

Students learned the commands that were easiest to 

use and remember; those that ailowed them to delete and add 

letters, words, sentences and punctuation; and, those that 

allowed them to move up and down through their texts. 
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Student Use of Prior Knowledge 

Two of the most successful word processing students 

were the students with prior microcomputer experience. 

Their knowledge and application of microcomputer concepts 

to word processing allowed them to learn commands and 

develop strategies to a greater extent than other 

students. 

An inexperienced student who was highly successful 

in learning to word process used what she knew about typing 

and writing. Although she knew little about microcomputers 

when she began the semester, she spent raost of her writing 

time in the lab learning the Magic Window system. Below is 

a description of an instance when Robin used what she knew 

to help another student. 

Robin helped Stacey to center a title. Using a 

technique taught in typing classes, Robin told Stacey 

that there were 64 spaces on her screen from corner to 

corner. She showed her how to count spaces back from the 

center using the number of letters in the title divided by 

two. Robin had not figured out everything about word 

processing, but she took what she knew about symbol systems 

and applied it to a new situation. In this situation, she 

figured out that writing centered on the screen is centered 

when it is printed out. Without knowing how the word 
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processing program centers lines of words, she worked out a 

method for centering based on what she knew about typing. 

Students who applied prior knowledge appeared to 

have concepts and strategies from other experiences that 

were successful in the word processing environment. There 

also seemed to be an openness among those students to find 

commonalities, to succeed. Students who were not as 

successful did not appear to know how to draw upon prior 

experiences to solve a new problem. 

Writing Ability and Success in Word Processing 

Nine word processing students were divided into 

three groups based on observations: two students who were 

experienced in the use of microcomputers and were 

successful in word processing and writing during the 

semester. Four students who were inexperienced in the use 

of microcomputers, were successful writers and were still 

learning about word processing during the semester; and, 

three students who were inexperienced in the use of 

microcomputers, were successful writers and were 

unsuccessful in their word processing attempts. The pre­

and post-writing samples for these students were examined 

to determine any differences among the three groups. 

Because of the small size of the word processing group and 
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the uneven numbers in the subgroups, only descriptive 

statistics were used. A summary of the results is shown in 

Table 10. 

Averages calculated for each group indicate that the 

experienced group of students wrote more words and had more 

T-units than the other groups. They also had higher 

averages for two conjoined clauses, three conjoined clauses 

and adverbial clauses. The inexperienced groups had higher 

averages for noun clauses. 

The inexperienced students who were unsuccessful at 

word processing wrote more words and had fewer T-units than 

did the inexperienced students who were successful at word 

processing. This is an indication of more mature writing, 

however, the number of students are too small to draw any 

conclusions. 

Although there are differences among the groups, 

these differences are small. The fact that these students 

had been homogeneously grouped for Individualized Writing 

may have effected the results. All of the students with 

matched writing samples were considered to be successful 

writers because they successfully completed the 

requirements of the class and all made significant gains 

from pre- to post-sampling (see prediction 5) • 
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Table 10. Word processing success/experience. 

Successful/ 
Experienced 
No. 2 

Words T-Units 

181 19 

2CC 3CC 

+3.5 +1.5 

NC AC 

-.5 +4.5 

Successful/ 
Inexperienced 
No. 4 

Words T-Units 

129 18 

2CC 3CC 

+3 +.5 

NC AC 

+1 +2.25 

Successful/ 
Inexperienced 
No. 3 

Words T-Units 

142 13 

2CC 3CC 

+1 +.3 

NC AC 

+8.67 +2.67 
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Averages calculated for each group indicate that the 

experienced group of students wrote more words and had more 

T-units than the other groups. They also had higher 

averages for two conjoined clauses, three conjoined clauses 

and adverbial clauses. The inexperienced groups had 

higher averages for noun clauses. 

The inexperienced students who were unsuccessful at 

word processing wrote more words and had fewer T-units than 

did the inexperienced students who were successful at word 

processing. This is an indication of more mature writing, 

however, the numbers of students are too small to draw any 

conclusions. 

Although there are differences among the groups, 

these differences are small. The fact that these students 

had been homogeneously grouped for Individualized wRiting 

may have effected the results. All of the students with 

matched writing samples were considered to be successful 

writers because they successfully completed the 

requirements of the class and all made significant gains 

from pre- to post-sampling (see prediction 5) • 

Function for Word Processing 

Functions for word processing were observed both in 

the microcomputer lab and in the regular classroom. As 

students completed more assignments using word processor, 



233 

they began to exhibit functional relationships for word 

processing. The use of a word processor provided a tool 

that assisted some students and facilitated writing in the 

classroom. Students that did not believe that use of a 

word processor facilitated their writing stopped word 

processing early in the study and returned to the writing 

environment of the regular classroom. 

Examples of functional relationships occurred in a 

number of ways. Students indicated that use of a word 

processor helped to get thoughts down. Typing in text then 

reading from the screen assisted the thinking required to 

compose. 

Early in the semester students' comments indicated 

that their essays looked small when printed. The change 

from hand written essays to typed essays was visible and 

some students perceived how little they were writing. 

Later in the semester, student essays grew longer and 

again, students commented on this. When Amy printed out 

her essay she said, "I did a lot!" The researcher asked, 

"ls that unusual?" Amy replied, "Yes. II Another student, 

Karen, commented as her essay was printed, "Gol, that's a 

lot." Students discovered that they were exceeding their 

own expectations and they liked being able to immediately 

see the results in print. 
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Stacey was observed typing over existing text to 

change or correct words. Some students were still taking 

out letters and then typing in the blank space. Stacey's 

method which was more efficient, reflects an understanding 

or attitude special to word processing. With a pencil or a 

typewriter you have to erase or mark out words first. The 

ease or automatic nature of just typing over print and 

having it replaced with the new letters is developed by 

using a word processor. Stacey demonstrated her adaptation 

to word processing by the ease with which she typed over 

existing text. 

Stacey was also observed initializing a new file for 

her own purposes. She was not directed to begin a new 

assignment, but decided~ in the same way another student 

would decide to write with pencil and paper, to write in 

the time remaining in the period. Other students were 

observed over the semester starting new files for their own 

purposes, for example, writing a note to another student. 

The two students who were experienced in the use of 

microcomputers stopped writing in the regular classroom and 

told both Ms. O. and the researcher that they, could no 

longer write without a word processor. One commented, 

"It's like cocaine." The other stated that he could not 

think without being in front of a microcomputer screen. 
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Another student said she didn't write in the regular 

classroom because writing with pens was too messy_ These 

comments indicate that those students who word processed 

regularly were developing a function for word processing. 

These students found that they could write successfully 

using a microcomputer and they did not want to spend time 

writing by hand if they had a choice. 

Student perceptions about working on their writing 

outside of the lab changed. Those students who word 

processed indicated that they could not write at home 

because they did not have microcomputers at home. They 

developed a if-I-don't-have-a-computer-forget-it attitude. 

This attitude manifested itself in the microcomputer lab 

where students would not stop writing to return to class 

for lecturers or to have Ms. O. check their papers. They 

continuously told the researcher that they needed the 

class time to work in the lab. Ms. O. stated in class one 

day, "All of you who had tantrums and didn't wri te 

yesterday because you couldn't go to the computer room, 

you can go today." 

These episodes reflect the students' growing 

orientation toward the word processing medium. Those 

students who stopped writing in the regular classroom did 

not believe that the best use of their time was in using 



236 

pencil and paper media. Their functions for essay writing 

incorporated the use of word processing for composing and 

editing. Function, the student's purpose for using word 

processors, affected how and when students composed and 

edited, affected their writing strategies and affected 

their perceptions of rough and final drafts. 

Prediction 5: High School Students 
Who Learn to Use the Word 
Processor Effectively Will Become 
Better Editors 

Third period Individualized Writing students who 

completed both the pre-assessment and the post-assessment 

were matched and their writing was analyzed for 

significant differences between the pre- and post-writing 

samples. 

Growth in writing maturity was determined by 

counting words, T-units, two and three conjoined clauses, 

noun clauses and adverb clauses. A T-unit, "minimal 

terminable unit," may be thought of as a complete sentence; 

a main clause plus subordinate clauses and other structures 

embedded within the clauses (Hunt, 1970). Hunt determined 

that as student writing matures, T-units get longer. 

Students learn to use subordination in various ways to make 

their writing more interesting. In looking at growth in 

writing maturity, a comparison was made between the 
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students' writing maturity at the beginning of the study 

and at the end of the study. 

Table 11 summarizes the results of seven T-tests 

conlparing the pre- and post-assessment for 19 third period 

students. Significant differences were found on the 

following variables: words, T-units, two and three 

conjoined clauses, noun clauses and adverb clauses. Words 

per T-unit were not significant. 

These results indicate that students wrote more and 

used a greater variety of clauses at the end of the 

semester. Their maturity. with regard to increased T-unit 

length, however, was not significant. 

Analysis of variance for the pre-assessment, post­

assessment and pre-/post-gains was done to determine if 

significant differences existed between word processing and 

non-word processing groups. Nine word processing student 

samples and ten non-word processing student samples were 

used. During the study, group membership was determined 

through self-selection following the day of computer 

training. The researcher documented daily the students who 

chose to word process and those who did not chose to word 

process. At the end of the study, all students who had 

completed at least two papers using a word processor during 

class time were placed in the word processing group. All 

others were placed into non-word processing group. 



Table 110 T-tests of pre- and post-assessments for 
third period class. 
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-------,------------------------------------------------

. 
VAR I ABU: NUI'IBaI 

OF CASES 
STANDARD T DEGREES OF 2-TAIL 

MEAN DEVIATItm I VALUE FREEDOrt PROD. 

WOROSPST 

19 

WORDSPRE 

-------.----------
4.26.4737 

265.1053 

188.235 I 

57.910 , 
4.16 18 0.001 

------------------.---------------------
TUNITPST 

19 
33.5263 

20. 1053 

12.812 • 

6.181 • 
4.14 18 0.001 

TUNITPRE 

CCL2PST 
----------_. ---.-----------------

19 

CCL2PRE 

4.2105 

2.2105 

4.429 , 

1.782 • 

------------_._--
CCL3PST 

19 

CCL3PRE 

0.6316 

0.1053 

0.684 • 

0.315 , 

------------------
NOMCPST 

11.0526 5.212 , 
19 

7.8421 3.078 
NOMCPRE 

AOVCPST 
9.3158 5.323 • 

19 
4.5789 3.580 

AOVCPRE 

2.14 18 0.046 

2.97 18 0.008 

2.23 18 0.039 

3.39 18 0.003 

----------------_._-----._-------------------.....-
WOTUPST 

19 

WOTUPRE 

13.0822 

14.0116 

---------------

2.910 , 
• -0.81 

3.979 • 
18 0.430 
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One variable, number of T-units, revealed 

significant differences between the word processing and 

non-word processing groups on the pre-assessment. Word 

processing students had significantly fewer T-units on the 

pre-assessment than did the non-word processing students 

(see Table 12). No other variables were found to have 

significant differences between groups on either the pre-

or post-assessments. Tables of nonsignificant variables 

are in Appendix c. 

Table 12. Analysis of variance of T-units for pre­
assessment by groups. 

SOURCE 

BETWEEN GROUPS 

WITHIN GROUPS 

TOTAL 

SUM OF 
D. F. SQUARES 

11 

18 

143.289:5 

544.5000 

687.789:5 

MEAN 
SQUARES 

143.2895 

32.0294 

F F 
RATIO PROD. 

4.4737 .0495 

Because there was a significant difference in T-

units between the word processing and non-word processing 

groups on the pre-assessment and no significant differences 

on the post-assessment or on the gains, an additional 

analysis was done to determine whether the difference in T­

units among students of the pre-assessment affected the 



240 

results of the post-assessment. A multiple analysis of co­

variance was done using the T-unit as the covariate. 

Tables 13a, 13b, 14a, and 14b summarize the findings. The 

MANOVA indicates no statistical significance based on 

group membership for post-assessment and for gains. 

When the differences in numbers of T-units for word 

processing and non-word processing students was weighted 

for the pre-assessment, there was no significant difference 

between groups on any of the variables. 

Tables for the adjusted and estimated means due to 

the weighted T-units reveal that the word processing 

students were not expected to do as well as they did, and 

that the non-word processing students did not do as well as 

they were expected to do based on their pre-test 

performance. Although this difference was not significant, 

it indicates for words, T-units, two conjoined clauses, 

three conjoined clauses and noun clauses that the word 

processing students did better than expected (see tables 

15a, 15b, 15c, lSd, 15e, 15f, and 15g) • 

The MANOVA procedure is sensitive to outliers. In 

order to assess the impact of students whose raw scores 

were drastically different from the scores of majority of 

the students, two sets of scores were thrown out and the 

ANOVA was recalculated. This was done by first throwing 



Table l3a. Effect of the group - post assessment. 

Multlvarlatm Tests of Significanco (5 D 1. M • 2 1/2. N • 4 I 

Test Nasa Valua Appro". F Hypoth. OF 

Pi llais 
Hotell in9\1 
Wilks 
ROy9 

.27843 

.38597 

.72157 

.27843 

.55124 

.55124 

.55124 

7.00 
7.00 
7.00 

Error OF 

10.00 
10.00 
10.00 

519. of F 

.n9 .n9 .n9 
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Table l3b. Effects of the group multiple analysis of 
covariance of the post-assessment with T-unit 
score as the covariate. 

Univariate F-tests ~ith (1.(6) D. F. 

Vcriablo Hypoth. 59 Error S9 Hypoth. /'IS Error /'IS . F S19· of F 

WORDSPST 18844.62963 b033B3. JJJ3J 18844.62963 37711.45833 .49971 .49Q 
TUNITPST 18.11668 2935.56437 18.11668 183.472n .09874 .757 
CCL2PST 1.22573 336.03095 1.22573 21.00193 .05836 .912 
CCL3PST .01200 8.39816 .01200 .52489 .02286 .882 
NOMCPST 1.76921 482.92195 1. 76921 30.18262 .05862 .812 
ADVCPST .57008 393.61028 .57008 24.60064 .02317 .881 
'lDTUPST 2.83397 142.29234 2.83397 8.89327 .31866 .580 



Table l4a. Effect of the group gain scores. 

l'IulHvolII'tClto TOllt9 of 5tgntHc:0!J1C:o (5 .. I. 1'1 .. 2 112. t4 " 4 

Tcst N='3 

Pillais 
Hotol! 1"99 
Wi lks 
ROY!1 

VCllua 

.12160 

.13843 
• 8780W 
.12160 

ApprolC. F 

.1977'5 

.19775 

.1977'5 

Hypoth. OF 

7.00 
7.00 
7.00 

Error OF 

10.00 
10.00 
10.00 

51g. of F 

.979 

.979 

.979 

Table l4b. Effect of the group multiple analysis of 
covariance of the gain score with T-unit 
score as the covariate. 

Univariato F-tests' with (1.16) 

Variablo Hypoth. 55 Error 55 Hypoth. MS Error MS F 

WORDSGN 10838.66765 ~ 1272. 87934 10838.66765 31329.55496 .34596 
TUNITGN 18.11668 2935.56437 18.11668 183.47277 .09874 
CCL2GN 6.46618 291.52801 6.46618 18.22050 .35488 
CCL3GN .01567 10.47346 .01567 .65459 .02394 
NOMCGN .00075 692.20165 .00075 43.26260 .00002 
ADVCGN .40165 615.60661 .40165 38.47541 .01044 
WDTUGN .05520 236.77515 .05520 14.79845 .00373 
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5ig. of F 

.5b~ 

.7'57 

.560 

.879 

.997 

.no 

.952 
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Table l5a. Adjusted and estimated means - words. 

Adjustbd ~d Estisated Moans 

Factor Coda 

1 
2 

Dbs. Moan 

\45.40000 
,79.11111 

Adj. M:13f'1 

1~.90239 
1~.66401 

Est. !'laM 

145.40000 
179.11111 

RaM Renid. Std. Resl 

.00000 .ooe 

.00000 • OOO! 

Table l5b. Adjusted and estimated means - T-units. 

Adjusted ~d Estiaatcd Means 

13ROU? 
GROUP 

Factor Coda 

1 
2 

Dbs. Mailn 

15. 10000 
11.55556 

Adj. MQ1ln 

12.379'10 
14.57788 

Est. Ma~ 

15.10000 
11.55556 

RiI~ Rcsid. Std. RCSld. 

.00000 • 00001 

.00000 • OOOOf 



Table l5c. 
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Adjusted and estimated means - two conjoined 
clauses. 

Adjusted and Estimated Means 

GROUP 
GROIJ? 

Factor 

Table l5d. 

Coda 

1 
2 

Obs. Mean 

1.:50000 
2.55556 

Ad!. Mcan 

1.JnQQ 
2.69112 

Est. Mean R~~ Resid. Std. Resid. 

1.50000 .00000 .00001 
2.55556 .00000 .0000-

Adjusted and estimated means - three conjoined 
clauses. 

Adjusted and EstiQatcd Means 

3R0U? 
GROUP 

Factor CodCl 

1 
2 

.60000 

.44444 

Adj. l'lei!t1 

.55694 

.49229 

Est. Mean 

.60000 

.44444 

Raw Resid. Std. Resld. 

• 00000 • 0000' 
• 00000 .ooory 
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Table 15e. Adjusted and estimated means - noun clauses. 

Adjusted and Estimated Moans 

GROt.!? 
GROU? 

Factor Code 

1 
2 

Cbs. MeM 

3.60000 
2.77778 

Adj. MOM 

3.21722 
3.20308 

Est. MeM 

3.60000 
2.77778 

Raw Rcs1d. Std. Resld. 

.00000 .OOOO( 

.00000 .0000t 

Table 15f. Adjusted and estimated means - adverb clauses. 

AdJusted and Estimated ~aan5 

GROUP 
GROUP 

Factor Coda 

1 
2 

Obs. Mean 

3.90000 
5.66667 

Adj. Mean 

4.58182 
4.90909 

Est. Mean 

3.90000 
5.66667 

Raw Resid. Std. Rcsid. 

.00000 .00000 

.00000 .00000 

Table 15g. Adjusted and estimated means - words per T­
unit. 

Adjusted and Estimated Maans 

Varlablo 

GROUP 
Gf30UP 

Factor Code 

1 
2 

Obs. Mean 

-2.43750 
.74Q3! 

Adj. Mean 

-0.98685 
-0.86552 

Est. Mean 

-2.43750 
.74631 

Raw Resld. Std. Resld. 

.00000 .00000 

.00000 .00000 
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out the scores of a non-word processing student who wrote 

1060 words. The second non-word processing student whose 

scores were thrown out wrote 783 words of the post-

assessment. The next highest number of words written by a 

student was 474 on the post-assessment. The scores of 

these students were at least twice that of the other 

students. A graph of the scores is provided in Figure 15 as 

visual evidence that these students are outliners. 

When the first student was taken out, the T-unit 

ceased to be significant between groups on the pre-

assessment. This left the pre-assessment data with no 

significant differences between the groups on any of the 

variables, eliminating the need to run the MANOVA (see 

Tabl e 16) • 

Table 16. Analysis of variance of T-units for pre­
assessment by groups. 

Varlallie TUNITPflE 
By Variable GROUP 

SUii OF I'i'"coA:'~ 
SOURC£ D.F. SQUARES SQUARES 

F F 
RATIO AAUa. 

BETIIEEN GROUPS 95.0694 95.0694 3.1083 .0970 

I'lITHIN GROU?S 16 489.37:50 30.:58:59 

TOTAL 17 584.4444 

(1 student removed) 



247 

1060 
X 

1050 

1040 

1030 

1020 

1010 

1000 

990 

980 

970 

960 

950 

940 

930 

920 

910 

900 

890 

880 

870 

860 

850 

Figure 15. Post-assessment outliers - words written. 
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840 

830 

820 

810 

800 

790 

780 X 

770 

760 

750 

740 

730 

720 

710 

700 

690 

680 

670 

660 

650 

640 

630 

620 

Figure 15. Post-assessment outliers - words written. 
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610 

600 

590 

580 

570 

560 

550 

540 

530 

520 

510 

500 

490 

480 

470 X 

460 

450 x 

440 

430 
X 

420 X 

410 
X 

400 

Figure 15. Post-assessment outliers - words written. 
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390 X 
X 

380 
XX 

370 

360 
X 

350 

340 X 
X 

330 X 

320 
X 

310 X 

300 X 

290 

280 

270 

260 

250 X 

(336, 406, 1060, 326, 315, 442, 420, 378, 253,392,783, 
304, 359, 474, 342, 3200, 386, 429, 378) 

Figure 15. Post-assessment outliers - words written. 
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Without this student, the number of significant 

differences from pre- to post-assessment, using the T-test 

analysis, were reduced. Significant differences for the 

entire third period class were in words" T-uni ts, three 

conjoined clauses and adverb clauses (see Table 17) • 

When the second non-word processing student was 

taken out of the sample, there was a significant difference 

between the groups on the number of words written. Raw 

scores indicate that the word processing students wrote 

ffiore words from pre-assessment to the post-assessment (see 

Tabl e 18) • 

T-tests run without the two non-word processing 

students indicate significant differences for the entire 

third period class on words, T-units, three conjoined 

clauses and adverb clauses (see Table 19). 

The differences among word processing and non-word 

processing groups are not great whether the outliers are 

taken out of the analysis or not. However, it appears from 

looking at the statistical analysis and the raw data that 

the inclusion of these two students tends to skew the 

resul ts. 

With the exception of words written (excluding the 

outliers), there were no significant differences between 

word processing and non-word processing students. All of 
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Table 170 T-tests of pre- and post-assessments for third 
period classo 

----------------------------------------------------------

VARIABLE NUMBER 
OF CASES 

WORDS?ST 

18 

WOROSPRE 

TUNITPST 

18 

TUNITPRE 

CCL2PST 

18 

CCL2PRE 

CCL3PST 

18 

CCL3PRE 

MEAN 

391.2778 

258.2778 

:11.9444 

19.5556 

3.7778 

2.0000 

1).6111 

1).1111 

STANDARD 
DEVIATION 

112.232 

51.118 

11.112 

5.863 

4.124 

1.572 

0.698 

0.323 

STANDAAU t T DEGREES OF 2-TAIL 
ERROR • VALUE FREEDOi1 PROB. -------------------

26.453 

12.049 

2.619 

1.382 

0.972 

0.370 

0.164 

0.076 

4.76 

3.82 

1. 85 

2.70 

17 0.000 

17 0.001 

17 0.081 

17 1).015 

------------------------------------... _----------------------
NOMCPST 

18 

NOMCPRE 

ADVCPST 

18 

ADVCPRE 

WOTUPST 

18 

WDTUPRE 

10.3889 

7.9444 

8.3333 

4.5000 

12.8592 

14.0715 

4.461 

3.134 

3.666 

2.822 

4.085 

1.051 

0.739 

0.767 

0.864 

0.665 

0.963 

1. 90 

3.40 

-1.03 

17 0.075 

17 1).01)3 

17 0.319 



Table 18. Analysis of var iance of \'lords for gains by 
groups. 

SOURCE 

BETh'EEN GROU?S 

WITH IN GROU?S 

TOTAL 

D.F. 

1:5 

16 

SUM OF 
SQUARES 

28249.41:51 

66242.1143 

94491.:5294 

'MEAN 
SQUARES 

28249.41:51 

4416.1410 

F F 
RATIO PROD. 

6.3969 .0231 
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Table 19. T-tests of pre- and post-assessments for third 
period class. 

VARIABlE NUMBER 
OF CASES 

WOROSPST 

17 

WORDSPRE 

TUNITPST 

17 

MEAN 

368.2353 

256.9412 

30.5882 

19.7647 

STANDARD 
DEVIATION 

56.822 

52.366 

9.798 

5.974 
TUNITPRE , _ .. , 

STANDARD I T DEGREES OF 2-TAIL 
ERROR VALUE FREEDOM PROB. ---------------------

13.781 

12.701 

2.376 

1.449 

5.97 16 0.000 

16 0.002 

------------------------------------------------------
CCL2PST 

17 

CCL2PRE 

CCL3PST 

17 

CCL3PRE 

NOMCPST 

17 

NOMCPRE 

ADVCPST 

17 

ADVCPRE 

~mTUPST 

17 

~DTUPRE 

3.6471 

2.0588 

0.6471 

0.1176 

10.0000 

7.8235 

8.0588 

4.7647 

12.7782 

13.8661 

4.212 

1.600 

0.702 

0.332 

4.272 

3.187 

3.132 

3.597 

2.887 

4.114 

---------------------

1.022 

0.389 

0.170 

0.081 

1.036 

0.773 

0.760 

0.872 

0.700 

0.998 

1.63 

3.:4 

• -r).37 

16 0.131 

16 0.015 

16 1).12::: ' 

16 0.006 

16 0.395 -
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the students made significant gains over the semester. 

They wrote more and used a greater variety of clauses. 

Their writing growth, in terms of increasing the length of 

their T-units, did not significantly change. 

These data indicate that growth in writing maturity 

was not confirmed for the study subjects using these 

measures and the one semester time frame. The measures 

used did not provide the expected results based on 

prediction 5. 



CHAPTER 5 

CONCLUSIONS 

The conclusions are discussed within the context of 

the research model and predictions. The research model was 

found to be useful in organizing research data and in 

summarizing prediction results. Specific findings have 

been placed on a post-study model to exemplify how findings 

flesh out the theoretical model, to test this structure 

using specific findings and to discuss whether prediction 

results support the theoretical model. 

In the following sections, figures are provided that 

delineate post-study data for each portion of the 

theoretical model. These figures are discussed in terms of 

the research predictions and conclusions are drawn about 

the findings. 

One section of the theoretical model was not used to 

make predictions. The section on classroom interaction was 

researched to provide contextual information and to 

document learning environment constraints and opportunities 

of both the regular writing classroom and the microcomputer 

lab. In addition, data was collected on the BHS staff and 

255 
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3rd period students. Information related to classroom 

interaction has been synthesized and is listed on Figure 

16. 

Prediction 1: A special linguistic/cognitive 

learning environment will be created when students us~ word 

processin~ to compose and edit writing assignments. 

Prediction 1 indicates that if written and spoken 

communication and word processor communication are viewed 

as overlapping symbol systems, then the special 

linguistic/cognitive learning environment can be observed 

and documented. Figure 17 lists the constraints and 

requirements of each symbol system, indicating with arrows 

those constraints that because part of the new environment. 

In addition, characteristics of the special learning 

environment that resulted from the overlap of the two 

symbol systems are listed in the center of the figure. 

Research data support prediction 1 and the semiotic system 

approach for studying word processing environments. 

Prediction 1 Conclusions. The social semiotic of 

the word processing environment overlapped that of the 

regular classroom with regard to linguistic/cognitive 

requirements established by the district, school and 

teacher. Both classroom and microcomputer environments 

were constrained by having the same expectations for word 

processing students as for non-word processing students, 
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Figure 17. Constraints and restrictions of each symbol 
system. 
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and by attitudes about writing and the use of 

microcomputers that were present among teachers and 

students. 
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The word processing learning environment revealed 

special linguistic/cognitive characteristics, requirements 

and constraints associated with word processing technology 

(see Figure 15). The social semiotic of the microcomputer 

lab was different from that of the regular classroom in 

that it was characterized by less teacher contact and 

greater locus of control, self-direction and responsibility 

among the word processing students. Composing and editing 

via word processor required students to use two symbol 

systems, one known (English language symbol system) and 

one unknown (Magic Window symbol system). Inexperienced 

with word processing commands and procedures constrained 

the students' writing competencies, their existing 

concepts, schemata and strategies used to compose and edit. 

Additional requirements added by the word processing 

environment could have potentially interfered with writing 

processes. These included: a) avoiding losing texts held 

in RAM, b) making formatting and other decisions at 

different times in the writing process, c) managing a 

process wherein the texts were in two places at once (on 

disk and hard copy) and, d) adapting to the 
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visual/perceptual changes associated with use of a video 

monitor and scrolling commands. 

Once these requirements were mastered, the word 

processor offered students an opportunity to manipulate 

text in new ways. a) Use of the microcomputer's random 

access memory permitted change in texts at any point in the 

writing process, while earlier versions were retained on 

disks. b) Through the use of formatting commands, students 

were released from many of the English language constraints 

of writing. For example, students did not have to remember 

to double space each written line nor did they have to 

figure out how to center titles. With word processing 

commands, students could "tell" the word processor to 

remember these English conventions and comply with the 

commands when needed for printing a text. Editing commands 

could be used at any time during the writing process to 

assist students in producing the formatting conventions 

expected by the teacher. Formatting commands used before 

texts were started organized the print on the page. c) 

Students could view and manipulate their texts in two 
. 

modes. Use of the video screen and keyboard provided 

students with the means ot continuously change their texts, 

while printouts provided hardcopy from which the student 

could make notes for changes. 
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Prediction 2: High school students using a word 

processor to compose and edit will develop new and extended 

linguistic/cognitive concepts, schemata and/or strategies 

as they use word processors. 

Prediction 2 was drawn from two sections of the 

theoretical model. If students are to use word processors 

successfully, they must acquire the new concepts, schemata 

and strategies necessary to operate the word processing 

system. Acquisition of new concepts, schemata and 

strategies impacts the learner's linguistic/cognitive 

repertoire and can be documented. 

Concepts, schemata and strategies developed by 

students during the study are summarized in Chapter 4. 

Figure 18 synthesizes data for two sections of the 

theoretical model. Because concepts, schemata and 

strategies were documented through observation with a sInall 

group of students, more research is needed to support the 

findings and conclusions reported below. However, study 

results do indicate support for Prediction 2 and these 

portions of the theoretical model. 

Prediction 2 Conclusions. Concepts and Schemata: 

Concepts related to random access memory were found to be 

important in the students' success in learning to word 
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process. During training, students were primarily taught 

the procedures and commands for using the Magic Window 

system. Students who did not understand how memory 

functions in a microcomputer had problems saving, 

retrieving and printing their files. 

Prediction 2: Conclusions. Concepts and Schemata: 

Concepts related to random access memory were found to be 

important in the students' success in learning to word 

process. During training, students were primarily taught 

the procedures and commands for using the Magic Window 

system. Students who did not understand how memory 

functions in a microcomputer had problems saving, 

retrieving and printing their files. 

Students also had difficulty remembering the 

procedures and how to get from one place to another using 

the Magic Window system. These problems appear to be 

related to inexperience with the branching schemata used to 

design Magic Window. It is concluded that the 

conceptual/schematic requirements of the Magic Window word 

processing program negatively constrained inexperienced 

students' abilities to use the system fully for composing, 

editing and printing their essays. 

Strategies: Students were observed learning and 

using several strategies consisting of sets of symbols used 
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for manipulating text. Only two or three students became 

familiar with the complex strategies that utilized two or 

more symbol combinations available in the Magic Window 

system. Students discovered that they could move around 

their texts using the arrow keys. Unless they had a 

special need, they had no compelling reason to learn new 

command strategies. Limited strategy acquisition appeared 

to be caused by the inexperience of the students, students' 

attitudes about the writing process and purposes for 

writing, and student ability to meet their word processing 

needs with the few strategies they learned. 

Students develop word processing strategies as the 

need arises within the literacy environment. When students 

encountered a problem (for example, losing their files), 

they developed several strategies to deal with the problem. 

Prediction 3: Since students will need to remember 

important commands and steps nec~ssary to word processing, 

ability to remember will influence their success and 

efficiency in word processin~ 

Prediction 4: Students who learn how to use the -- -- ----
word processor most effectively will be those students who 

have applied what they know about language or symbol system 

learning to the word processing environment and, as a 



result, have developed linguistic/cognitive concepts, 

schemata and strategies, and have developed functional 

relationshi£s for working within the ~d processing 

environment. 

267 

Predictions 3 and 4 were drawn from three sections 

of the theoretical model (see Figure 19). Both predictions 

were associated with the students pragmatic capabilities, 

their ability to apply prior knowledge in new situations 

in ways that were meaningful. The students' abilities to 

remember and to apply knowledge had an impact on what was 

learned and on changes and growth observed. Support for 

predictions 3 and 4 and these sections of the model were found. 

Prediction 3 and 4: Conclusions. Predictions 3 and 

4 are summarized together because the student's ability to 

remember commands and procedures was related to the 

student's experience with and understanding of word 

processing/writing concepts and schemata. It is concluded 

that students with prior microcomputer experience brought 

to the word processing environment linguistic/conceptual 

backgrounds in microcomputer technology that enhanced 

assimilation and accommodation of new knowledge. Because 

their use of the Magic Window system soon became automatic, 

these students could devote their attention to composing 
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Figure 19. Predictions 3 and 4 of the theoretical model. 
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and editing. Students who did not have microcomputer 

backgrounds had to develop knowledge of a new semiotic 

system while they relied on their existing 

linguistic/cognitive schemata that mayor may not have 

accommodated the new symbol system. These students had to 

devote much of their short term memory to correctly 

remembering and using the Magic Window system. 

These conclusions, drawn from observations of one 

class of high school students, should be followed up with 

research in other situations: larger groups, students with 

different ability levels and students in other grades. 

Student Memory of Functions and Procedure~ 

By the end of the semester, students who worked in 

the microcomputer lab on a regular basis were using the 

procedures effectively. Although some students would 

forget specific details of the procedures, all students had 

a concept of word processing and the sequence involved for 

each aspect of the writing process. Students who spent the 

greatest amount of time word processing were the most 

successful in "their word processing; they did not lose 

files and finished assignments during the class period. 

It is concluded, from the data collected in this 

study, that word processing on the Magic Window system 
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requires continuous involvement for students to become 

knowledgeable users. When there are several days between 

microcomputer use, inexperienced students forget commands 

and procedures and spend too much time trying to remember 

the basics of microcomputer operation. 

Function for Word Processing 

Most of the students developed a function for word 

processing. Students found that they could write during 

lab periods and complete, for the most part, their 

assignments. For three or four students, the word 

processor became a preferred alternative to writing with 

pen and paper. Students demonstrated this shift in 

orientation through their comments and actions in class and 

through their completion of assignments using lab time~ 

Toward the end of the semester, several students would not 

write in the regular classroom and preferred to do all 

their writing in the microcomputer lab. 

Related to function were the students' orientations 

and beliefs about the writing process. The third period 

students appeared to be using a linear model of the writing 

process established by the classroom teacher. Over the 

semester, word processing students may have become less 

linear in their orientation toward writing. There is an 
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indication, drawn from the observations, that the 

constraint of having to scroll to read the text may have 

assisted students in recognizing the recursiveness of 

writing and may have forced students to practice recursion. 

To carry their ideas into the next section, students had to 

scroll to read their texts. When students scrolled back 

and forth, they read to remember what had been written.and 

they edited as they read. The editing was facilitated by 

the word processor's capacity for inserting new lines into 

the existing text and for eliminating lines from the 

existing text. 

If students adapted their writing process to the 

steady scrolling-thinking-editing capability of the word 

processor, they might have changed their process of 

writing. Students continued to produce rough and final 

hardcopy; however, they used the video monitor to re­

examine their texts by reading. It is possible that only 

being able to see part of the text on the screen and the 

potential for changing text at any point during the writing 

process assisted students in examining their texts in ways 

not fully used before. 

If so, returning to the linear writing strategies 

used in the classroom would have meant another change in 



orientation. This is just a speculation, at this point, 

one that needs further study. 

273 

PredictioE 5: High school students who learn to use 

the word processor effectively will become better composers 

and editors. 

Prediction 5 was drawn from the section of the model 

that indicates growth and change as a result of writing in 

the word processing environment (see Figure 20). It was 

predicted that one change would be in the area or writing 

improvement. Although there were changes and growth in the 

writing of word processing students, the data did not fully 

support this prediction. 

Prediction 5: Conclusions. A pre-/post-assessment 

indicated significant differences between beginning of the 

semester and end of the semester writing on six variables. 

All third period students who were matched for pre-/post­

analysis increased in their writing of words, T-units, two 

and three conjoined clauses, noun clauses and adverb 

clauses. Word processing students wrote more words when 

comparing pre- and post-assessment data. When two outliers 

were removed, the number of words written became 

statistically significant. Third period students did not 

significantly increase the number of words per T-unit. 

Words per T-unit is used to measure writing maturity. 



Figure 20. 

Somlotlc sy.lom 

word 
proc ••• or 
communlc.tlon 

CI.II,oom Interaction 

"ngu'"'ol 
ooonll'.o 
conDtr.'ntD: 

affordod 
'.arnlng 
ICllvlll.' 

LEARNER: 
background 
Dxporloneol 
compotoncl •• 

+ 
parceptlon 
01 t •• " 

+ 

1/ 
Llngulstlc/Cognlllve A.qulramOttll 

Cone.ph 

CHANGES & GROWTH 

'''ocUv. communlCDtlvo 

Inlar.ctlon w/lnvhonmont 

through now IIngUIDtlcJcoonlllwo 

compo'oncl.a 

'UPACT on 

'oo,no,'. IInOu'ollell 

cannUI"" r.perto"o 

274 

Growth and change as a result of writing in the 
word processing environment. 
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It is concluded that word processing students made 

significant gains with regard to six variables (words, T­

units, noun clauses, adverb clauses, two conjoined clauses 

and three conjoined clauses). However, there were no 

significant differences between the word processing and 

non-word processing groups. The word processing students 

wrote as well as the non-word processing students as 

measured by the variables used in this study. 

The word processing students, who had reduced 

teacher contact and assistance, gained as much on the above 

mentioned variables as the students who stayed in the 

classroom. In addition, they wrote more than the students 

in the regular classroom. These students made these gains 

even though they had to master the Magic Window system 

while meeting weekly deadlines for assignments, a 

requirement that the non-word processing students did not 

have. Writing maturity did not significantly improve in 

either group as measured in this study. 

Implications for Theory 

1. The prediction findings support the theoretical 

model which was synthesized from linguistic and cognitive 

theories of language acquisition and development. The 

study extends linguistic and cognitive theories to the 
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study of new technologies, word processing in particular, 

and provides a general process model for viewing the 

acquisition of word processing technology among students 

(Halliday, 1975, Vygotsky, 1962, Chomsky, 1975, 

Frederiksen, 1984, Nelson, 1977, Piaget, 1977, Cole and 

Scribner, 1974). The research model also integrated 

general linguistic and cognitive theories with the symbol 

system approach used by Saomon (1984) and Pea and Kurland 

(1984) to study modern technology and computer programming. 

The integration of theories synthesized into the 

theoretical model allows theorists and researchers to 

analyze what happens when two symbol systems overlap, in a 

learn~.ng environment. Such a theoretical framework is 

useful in studying other microcomputer symbol systems and 

environments, and may provide insight into which concepts, 

schemata and strategies are likely to overlap semiotic 

systems. 

2. This study supports Salomon's theory (1984) that 

the use of new technology places special requirements on 

students. In this instance, requirements were added to the 
, 

requirements of the English language symbol system as 

described by the district, school and teacher. These 

linguistic/cognitive requirements, derived from English and 
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Magic Window symbol systems, were present for the duration 

of the study, and both constrained and provided new 

opportunities for student learning (see the post-study 

model prediction 2). 

Use of a word processor physically and perceptually 

constrained writing by imposing the use of a keyboard, 

video screen and scrolling devices. Writing was 

linguistically and cognitively constrained due to the 

imposition of new concepts, schemata and strategies 

required to operate the word processing system. To be 

successful in this environment, students had to learn the 

new symbol system while simultaneously adjusting their 

writing concepts and strategies to conform to the 

requirements of the medium. 

Study results imply that linguistic/cognitive 

requirements that constrain the word processing environment 

can be both positively and negatively related to the 

opportunities afforded students for learning. These 

opportunities are also mediated by the factors listed under 

implications 2-5. 

First, trying to operate within a new symbol system 

without the basic underlying concepts found within the new 

semiotic system may inhibit development. This study 

indicates that students need to have an understanding of 
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random access memory concepts and their relationship to the 

procedures and strategies necessary to successfully save 

and retrieve text. 

Secondly, constraints become a deterrent to writing 

and word processing development when the complexity of 

procedural structures and subsequent memory demands causes 

unsuccessful strategies for saving and retrieving text. 

Students must quickly master the basic procedures necessary 

for each aspect of word processing (booting up, loading, 

saving and printing files). Study data implies that 

students who can master these requirements will then have 

opportunities to further develop their writing via word 

processor. 

Constraints of the word processing medium that 

appear to be positively related to writing/word processing 

opportunities afforded students include the concepts and 

strategies used to view and manipulate text. Editing, 

formatting and scrolling commands give students new ways to 

view their texts as well as a means for changing text that 

did not exist in the classroom writing environment. 

Availability of formatting and editing commands also 

alleviates some mechanical requirements placed on the 

student by the English symbol system. Use of editing 

commands creates opportunities for increasing the 



strategies used in writing and for changing student 

approaches to composition. 
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Negative constraints imposed on students due to the 

complexity of microcomputer concepts and procedures may be 

alleviated by placing students in a word processing 

environment with concepts and procedures that more closely 

overlap the students' experience and knowledge of English 

language and other syroool systems. Such word processing 

environments would facilitate development of procedures, 

allowing students to focus on their writing development. 

3. Learners are continuously integrating and 

accommodating new knowledge base, the better students are 

able to integrate, accommodate and use new knowledge (Pea 

and Kurland, 1984). The data support and extend this 

theory. Students with broad knowledge bases, particularly 

knowledge of other microcomputer semiotic systems, will 

have more knowledge that overlaps knowledge needed for word 

processing semiotic systems, and will be better able to 

integrate new knowledge than students who are inexperienced 

in the use of microcomputers. Semiotic overlapping occurs 

with regard to concepts, schemata, the symbols used to 

represent concepts and schemata and, in some cases, the 

strategies that evolve and are practiced within the word 

processing environment. 
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4. Frederiksen (1984) states that concepts and 

conceptual networks are important to the learner's ability 

to solve problems. Application of this proposition to word 

processing suggests that the ability to problem solve and 

develop greater numbers of strategies within the word 

processing environment is enhanced by the knowledge of 

overlapping semiotic systems. 

5. Application of Fredericksen's work further 

implies that development of new concepts, schemata and 

strategies among students who are inexperienced in the use 

of microcomputers requires conscious learner attention, 

placing new and immediate demands on the learner's short­

term memory. The short-term memory demands of students 

inexperienced in the use of microcomputers are greater than 

for experienced microcomputer users who have knowledge of 

concepts, schemata and strategies that overlap the word 

processing semiotic system. Students inexperienced in the 

use of microcomputers must expend more conscious attention 

and time in learning the word processing symbol system. 

Thus they have less time and less short-term memory to use 

in writing than do students experienced in the use of 

raicrocomputers. As the new symbol system is learned, 

responses become automatic and memory demands are 

alleviated. Short-term memory demands are minimized with 



increased knowledge and experience in writing and word 

processing symbol systems. 
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6. Related to the development of concepts and 

conceptual networks is the learner's ability to apply those 

networks in new and different environments. The learner's 

pragmatic system assists the learner in using what is known 

to gain meaning and to develop concepts, schemata and 

strategies in specific situations. When high school 

students compose and edit using a new symbol system, that 

of word processing, those students who cannot apply or 

transfer what is known will not function effectively in the 

word processing environment. Conversely, those high school 

students who can use their existing conceptual networks to 

develop new concepts, schemata and strategies will 

successfully learn to use word processors to compose and 

edit. 

Implications for Research 

1. The value of the model in establishing an 

educational rationale and pedagogy for the use of word 

processors in high school writing classes needs to be 

demonstrated through additional research in other settings 

and with more diverse populations. 
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The utility of the model for future research has 

yet to be determined. However, the model may offer 

assistance to teachers who want to study the impact of 

microcomputers or other media on students from a total 

learning environment perspective. The model gives teachers 

or researchers a structure for viewing processes as well as 

products. 

Another approach for use of the model would be to 

modify its structure to study how word processing 

technology and its semiotic system have changed the 

culture of both the school and society. Using a socio­

linguistic approach researchers could document changes in 

communicative competency due to the use of word processors 

for written communication. 

2. Further research on the constraints and 

opportunities found in word processing environments should 

be directed to studying word processing programs that 

reduce conceptual and procedural requirements, yet retain 

maximum opportunities for new syrr~ol acquisition, symbols 

used to manipulate text. Research that compares the impact 

of various word processing environments on student writing 

development may reveal how constraints affect the 

development of student writing/word processing concepts and 

strategies. Which constraints are a necessary aspect of 
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the word processing environment and which can be removed? 

How do the constraints and opportunities afforded students 

through the word processor interact with other 

constraints, such as those imposed by the teacher? 

3. Research is needed that would document semiotic 

overlapping in microcomputer environments commonly used in 

schools and study the impact of semiotic overlap on student 

learning. Comparative studies could document concepts, 

schemata and strategies found in various microcomputer 

environments. Observations of how students interact within 

microcomputer enviror~ents could provide information as to 

which co~cepts, schemata and strategies are common to more 

than one environment and why particular concepts, schemata 

and strategies are used more frequently than others. 

Further, specific comparisons can be made between writing 

and word processing environments at different grade levels. 

Are there word processing concepts, schemata or strategies 

that will enhance writing in the regular classroom? Are 

there as yet unidentified areas of semiotic overlap between 

writing and word processing semiotic systems? Can 

knowledge of other semiotic systems benefit writing 

development, and if so, under what circmIlstances? If more 

were known about conceptual links among various semiotic 

systems, could teachers enhance the learning process 



through instruction designed to help students perceive 

similarities from system to system? 
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4. Research on student problem solving strategies 

should explore the similarities and differences among 

strategies used and the problems that are solved within 

writing and word processing semiotic environments. Which 

writing strategies are found both in the regular classroom 

and word processing environments and to what extent? Can 

word processing environments facilitate the development of 

strategies that can be used in other writing situations? 

Which word processing concepts strengthen and broaden 

student writing strategies, and which student writing 

concepts strengthen and broaden word processing strategies? 

5. Studies examining how writing is affected during 

and after the acquisition of word processing competencies 

may provide insight as to how students balance the use of 

short-term memory while learning new symbol systems. The 

impact of new symbol system acquisition on short-term 

memory and student writing can be examined in greater 

detail and with different populations and word processors. 

How much short-term memory load due to word processing 

requirements can students handle and still be effective in 

their writing? Is the short-term memory impact of learning 

a new symbol system lessened among more mature and 



experienced writers? How much time is necessary for the 

basic word processing procedures to become automatic? 
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6. The issue of time, the length of the research 

project, needs to be addressed in future research. An 

implication from this study is that acquisition of word 

processing strategies and procedures should not be equated 

with writing development. One semester was not long enough 

to observe increased writing maturity. Longitudinal 

studies are needed that research word processing 

competencies and effects of using the word processing 

medium. 

Implications for Practice 

1. 'The theoretical model allows the teacher­

researcher to think through how teacher 

linguistic/cognitive constraints and learner background and 

perceptions impact the study of word processing and the 

acquisition of new semiotic systems. It further requires 

the teacher to think through the characteristics, 

requirements and constraints of the environment based on 

the semiotic systems being used by students. With this 

information, teachers can begin to make decisions about 

appropriate purposes and uses for word processing 

technology in classrooms. 



286 

2. It appears that although some constraints are 

necessary for word processing, others could be alleviated 

if students used software and hardware designed to reduce 

conceptual requirements. School systems using word 

processors need to consider and evaluate the purchase of 

microcomputer hardware and software in terms of the 

conceptual requirements placed on students by the system. 

Reduction of the symbol system constraints through 

simplified structures and procedures, reduced command loads 

and built in assistance might increase the students' 

potential for success in learning word processing symbol 

systems. 

Learners need a word processing environment which 

minimizes linguistic/cognitive requirements but maximizes 

opportunities for acquisition of new concepts, schemata and 

strategies related to text manipulation and writing 

development. 

3. Educators need to develop approaches and methods 

for word processing concepts and cognitive structures. The 

procedural emphasis found now in many school programs needs 

to be examined to determine how the learning environment 

can provide students with conceptual links for learning new 

symbol systems and thinking strategies. 
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4. The study results imply that opportunities to 

develop writing/word processing strategies are enhanced 

when the learning environment includes problems to be 

solved through strategy development. Opportunities for the 

improvement of writing within the word processing 

environment are established primarily by the writing 

teacher through learning contexts and problem solving 

situations. This study implies that teacher recognition of 

the constraints and opportunities at various stages in the 

students' development, and adaption of writing to the needs 

of students within the word processing environment 

maximizes student potential for learning new ways to view 

and manipulate text. 

5. Educators who teach word processing should 

examine new demands placed on student short-term memory and 

adjust instruction to meet new short-term memory needs. 

Educators should also analyze the increase of short-term 

memory load imposed by various word processors and choose 

word processing programs that minimize requirements 

impacting student short-term memory. 

6. The role of the classroom teacher as a person who 

establishes learning constraints and opportunities was 

documented but not explored in this study. The importance 

of the teacher in creating effective writing environments 
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has been established in the literature (Goodman, 1984, 

Florio and Clark, 1982, Graves, 1978, Pea and Kurland, 

1984). An implication for practice arising from this 

study is that just as teachers who teach writing should be 

writers, teachers who teach word processing should be word 

processing writers. Teachers with knowledge of word 

processing environments should be able to identify new 

constraints and opportunities, modifying student 

requirements and facilitating learning in the new 

environment. 

Summary 

The process model approach, using symbol system 

theory, allowed the researcher to study how students worked 

within a new semiotic environment and acquired new 

competencies associated with word processing. The study 

proposes an approach for viewing the use of word 

processing technology in schools and for evaluating its 

use based on special constraints and opportunities afforded 

students. The potential exists for building semiotic 

system knowledge on the use of word processors and other 

microcomputer technologies. The establishment of 

educational pedagogy including reasons for word processor 

use in classrooms and approaches to use in teaching is a 

needed outcome of future research effects. 
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ANCHORAGE 

-==SCHOOL DISTRICT == 

Virginia W. Juettner 
110 Whirlaway 
Eagle River, Alaska 99577 

Dear Ms. Juettner: 

4600 DeBarr Avenue 

Pouch 6-614 

Anchorage. Alaska 99502 

[907J 333-9561 

September 20, 1984 

Review of your proposal for doctoral research allows the following 
salient observations: 

1. The research requested is to be accomplished during the 
initial phase of the Word Processing Pilot Program. 

2. The research requested is to be carried out in Bartlett High 
School which is faced with a complete reorganization second 
semester 1984-85 and first semester 1985-86 to facilitate 
the removal of asbestos. 

3. While the assistance offered during the classes would be 
valuable, the replicability of the pilot program would be 
placed at risk. 

As the pilot project includes five other classrooms, the research 
proposed is approved subject to the following conditions: 

1. Observation must be limited to the 3rd period class taught 
by Sheila Owen. 

2. Assistance provided must be documented in the event a 
significant difference among the classrooms involved in the 
pilot is observed. 

3. Observation/assistance is to be unobtrusive. 

4. Records of assistance and observations are to be made 
available upon request. 

5. Study results are to be shared with the Assessment and 
Evaluation Department. 



Virginia W. Juettner 
September 20, 1984 
Page 2 

6. Students enrolled in Sheila Owen's third period class and 
their parents must be notified that they are being obsened 
and must be allowed the opportunity to provide informed 
consent. 

The research you have proposed appears to be supportive of the 
District's plans to evaluate the Word Processing Pilot Program. 
look forward to seeing the results. 

FPS/sb 

cc: Ruth Keitz 
Bob Kelly 
Bill ~'ell 
Tom Straugh 

ANCHORAGE 

Sincerely, 

~,~~:/ffiP 
Fredrick P. Stofflet, Ph.D. 
Special Assistant to the 
Superintendent 
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OUTLINE OF PROCEDURES TO CONDUCT RESEARCH STUDIES 
IN THE ANCHORAGE SCHOOL DISTRICT 

I. Submission of proposal to Anchorage School District 

A. Statement of problem to be investigated 
3. Methodology to be used 
C. Copy of instrument or reference to commonly used 

tests 
J. Identification of population or sample to be 

included in the study 
E. Estimate of time involved and potential 

disruption to normal activities 
F. Identification of benefits to District from 

participation 

II. Proposal review by Anchorage School District 

A. The methodology and procedure review by Assessment 
and Evaluation Department 

B. Problem content review by appropriate District 
departments 

C. Possibility of meeting to discuss and clarify 
proposal in case of questions 

D. Joint decision by Anchorage School District 
departments to go or no go on proposal 

III. Denial process 

A. Written denial provided to applicant 
B. Appeal possible to Assistant Superintendent for 

Planning and Development 

IV. Acceptance process 

A. Written notification to proceed to applicant 
B. Copies of procedure to principals of schools 

if schools are involved 

V. Final permission procedure 

A. Principals of schools have right of denial 
for projects 

B. Informed parental permission required for all 
projects involving children or the release of 
data on individual children 

VI. Proceed with project 

A. Conduct study 
B. Provide copy of final report to Assessment and 

Evaluation, Anchorage School District 
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BARTLETT HIGH SCEOOL 
DAILY C'LAS5 SCH:::DtILE 

!~!!.L~.!! FIRS! QUARTER 1934-85 !~!!2.!.!! 

Do;T:: DAY SCHEDULE LIP.{CH DATE DAY Scm:DULE Lm:CH 

.~t;~. 23 !HU?£. I~-S:::RVICE OCT. 8 ~IO~. I!l-SEitVICE 
24 FR!. I~-SERVICE 9 n;::5. 0).1-4-6 A 
:7 !-!O~. 1-2-4-5 C 10 t-,'ED • 1-2-4-5 A 
23 TUES. 2-3-5-6 C II THU7£. 2@-5-6 A (;:> 

23 WED. 3-1-4-6 C 12 FiU. 6}1-4-6 A <:3 

30 nn..-ru; • 1-2-4-5 C I -15 ~10~. 1-2-4-5 :1 
31 FRI. 2-3-5-6 C l :: TIlES. 205- 6 B <=> 

5=:?7. 3 XON. HOLIDAY 

CZ WED. (],1-4':'6 B 
4 'rUES. 3-1-4-6 D 13 'rn'J::tS • 1-2-4-5 B <=> Q 

5 w"ED. 1-2-4-5 D 19 F:l.I. 2-&5-6 B 
6 TEU'RS • 2-3-5-6 D 22 MOY. @1-4-6 C "'" 7 F:l.I • 3-1-4-6 D 23 TIlES. 1-2-4-5 C <::) 

10 MO~!. 1-2-4-5 A . 24 WED. 2-&5-6 C 
11 TIlES. 2-3-5-6 A 25 TIIDRS. ®1-4-6 C = 
12 WED. 3-1-4-6 A *26 FRI • 1-2-4-5 C ."" 

13 nroRS. 1-2-4-5 A 

14 F:l.I. 2-3-5-6 A 
(:00 o. 

17 MON •• f~~~1-4-0 B 

18 TUES.tt j!l("'1-2-4-~~J:lCUl2Jl,lCS 
O~(.-

~.O rU .... z:Q>-5-6 B 

20 THURS. 
1'\ 

&1-4-6 B 

21 . Fa!. 1-2-4-5 B *~m OF 1ST QUA:'l.TER 

24 MO~. 2-Q)S-6 C 

25 TUES. \1}1-4-6 C . ,- tolEDo 1-2-4-5 C ~:J 

27 T:-iURS • 2-QfS-6 C 

23 FRI. ~1-4-6 C 

ceT. 1 P.O~. 1-2-4-5 D 

2 TUES. 2-0-5- 6 D 

3 tolED. :}1-4-6 ~ 
4 T:-rr?£ • 1-2-4-5 D 

5 F'U. 2-{15-6 D 



INDIVIDUALIZED WRITING 

Holistic Grading 

SUPERIOR (A-B) 

A significant, central 
idea. clearly defined, 
supported with concrete, 
substantial. and 60nsis­
tent.ly relevant detail. 

AVERAGE (C) 

Content 

Central idea apparent but 
trivial, or trite, or too 
general; supported with con­
crete detail, but detail 
that is occasionally repe­
titious, irrelevant, or . 
sketchy. 
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trnACCEPT.!,BLE (D) 

Central idea lac!C.ng 
or confused. or un­
supported ·Jith concretn 
and relevant detail. 

Organization: Rhetorical and to~ical Development 

Essay planned so that it Plan and method of essay 
progresses by clearly apparent but not consis-
ordered and necessary tently fulfilled; developed 
stages, and developed with with only occasional d±S-
originality and consistent proportion or inappropri-
attention to proportio~ ate emphasis; paragraphs 
and emphasis; paragraphs co-' unified, coherent, usually 
herent, unified, and ef- effective in development; 
fectively developed; trans1st10ns be~'een para-
transistions between para- graphs clear but abrupt, 
graphs explicit and ef- me~hanical or monotonous. 
fective. 

Sentences skill­
fully constructed 
(unified, coherent, 
forceful, effec­
tively varied). 

Distinctive, fresh, 
precise & economical. 

Clarity & effective­
ness of expression 
promoted by consis­
tent usc of standard 
gr:llllllUl.r, punc tua t ion, 
and spelling 

Organization: Sentence Structure 

Sentences correctly con­
structed but lacking di­
tinction. 

Diction 

Appropriate & Clear 

Grammar, Punctuation. Soelling 

Clarity & effectiveness 
of expression weakened by 
occasional deviation from 
standard grammar, punctu­
ation, and spelling 

Plan and purpose of 
theme not apparent or 
developed with 1r=elevan­
cies, redundancy., or in­
consistency; parag=aphs 
incoherent, not unified 
or undeveloped; t=~s1-
tions be~Jeen parag=aphs 
unclear or ineffective. 

Sentences not unifiad, 
incoherent, fused, in­
cocplete, ~onotonous, 
or childish. 

Inappropriate, vague, ~r 
substandard. 

Cammunication obscured 
by frequent deviations 
from standard gr~r, 
punctuation, and spell:'.ng 
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PARENT CONSENT FORM 

Virginia Juettner, a doctoral candidate is providing 
the following information so that you can decide whether 
you wish your son or daughter to participate in the Word 
Processing and Writing Development Research Project. This 
project has been reviewed and approved by the Anchorage 
School District Office of Assessment and evaluation. You 
should be aware that even if you agree to participate, you 
are free to withdraw at any time. 

The research project will document and analyze the 
writing of students who are using word processing to 
develop their writing assignments'for the Individualized 
Writing class. Students in the Individualized Writing 
classes will have microcomputers available to use on a 
voluntary basis to compose and edit their assignments. 
Students in Sheila OWen's 3rd period class will be observed 
in the classroom setting and will have their writing 
assignments collected and analyzed. Students may be asked 
to complete questionnaires, participate in interviews and 
write a composition at the beginning and the end of the 
project. 

The research is being conducted to answer the 
questions: 

When word processors are used as a tool to assist in 
teaching writing, is a unique classroom environment 
created which causes the students to adapt to 
different requirements and expectations? 

What is the impact of this unique environment on 
student writing? 

If you agree to participate in the program, you, your 
teenager, and other significant persons in the teenager's 
life, for example, the classroom teacher, Inay be asked to 
complete questionnaires, participate in interviews. and may 
be observed during class and whenever the student works on 
writing assignments. 
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Your participation is solicited, but it is strictly 
voluntary. Do not hesitate to ask any questions about the 
project. We appreciate your cooperation very much and 
hope that you will participate in the Word Processing and 
Writing Research Project. 

Sincerely, 

Virginia W. Juettner 



298 

I have read the above information on the Word 
Processing and Writing Research Project. I understand that 
any information about me or my teenager gathered as part of 
the project will not be shared with anyone outside the 
project in a form that would identify me or my teenager. I 
have had all my questions about the research project 
answered to my satisfaction, and I hereby give my consent 
for my participation and that of my teenager. In signing 
this form, I understand that this participation is strictly 
voluntary and that I am free to withdraw my permission at 
any time. 

Mother's Name Date ----- ------
or 

Father's Name Date --------- ----
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Directiona for Use of 

Magic Window Command Checklist 

The checklist is designed to be used with individusl students 
to document the commands being used to compose and edit. Time 
will be reserved to observe esch student for approximately 15-20 
minutes each on two different occasions. The students will be 
observed during the composition process and during the re-write 
or editing process. These observations will occur on different 
days. Samples will be taken from ten students. Because the 
students work indivludally, the researcher may be conducting both 
compositing and editing observations on the ssme day, but with 
different students. 

The researcher will indicate the number of times each command 
is used and indicate the level at which the command was used: 
word. sentence or paragraph. Commenta snd notes will be taken 
when possible. These notes will document other information, for 
example, the purpose for using certain commands. Cursor commands 
are used both to position the cursor for editing taska/commands 
and t6 review text before continUing to write. The researcher 
will document the context o£ the commands used. 

The checkliat will be uaed to docum~nt the use o£ commands to 
determine the strategies students used to complete ~arious tasks 
and to determine the range and complexity o£ strategies used by 
students. The checklist will verify whether atudents are using 
primarily simple, one step commands, or whether they are using 
more complex, and powerful commands. Thia information will 
provide the reaearcher with information on the development of 
concepta as well as the acquiaition o£ the mechanica o£ uaing a 
word processor. 

These obaervations will also provide information on the types 
The researcher will document 

make changes at the word, 
of editing done by the students. 
the frequency with which studenta 
sentence and paragraph level. 

The checklist, used with student writing aamplea, will provide 
information on how composing and editing on the word processor 
affecta the writing of students and how students have adapted 
~heir composing and editing techniques to the word processing 
~nviron~ent. The checklist will apecificolly document atudent 
word proccasing Qtrstegie~, and where posaible, combinationa of 
atrotegica uaed by etudento. 
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Magic Window Command Checkli9t - Strateqy Data 

NAME DATE COMPOSING EDITING 

CHANGE LEVEL: Word=W. Sentence=S. Paragraph=P 

COMMANDS TIMES USED CHANGE LEVEL COMMENTS/NOTES 

CHARACTER 

ctr.l D -delete 

ctrl F -insert 

ctrl B -cont.rol 

ctrl V -copy 

LINE 

ctrl K -delete 

ctrl 0 -copy 

ctrl R -recover 

-
ct.rl I -insert 

c~rJ. L -clear 

- ctrl T -split 

ctrl G -glue 

CURSOR 

ctrl 0- 1 up 

ctrl z- 1 down 

ctrl W- 12 up 

ct.rl x- l2 down 

ctrl E- top 

ctrl C- bot.toll 
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(-

-> 

c~rl M ~r RETURN -
left margin & down 1 or 2 lines 

ctrl A- tao1etl;," 

ctrl s- tabrigh~' 

TAB 

ctrl ~ 

.shift N - II" 
ctrl 6 - lIe - set tab 

ctrl shift M - II .. 
ctrl ] - lIe - clear tab at cursor 

SPECIAL FUNCTIONS/MENUS-

ctrl Y - clear all tabs .. 

ctrl Y - assign page titles" 

ctrl Y - assign strl.ng searcn* 

ctrl N - cursor to ne~t Bt.rlng 

CONVENTIONS/FORMAT 

esc - capitalize 1 letter 

esc esc - captitalize string 

esc - to stop 

ctrl B~ - turn on/off underllne 

ctrl B X - start/stop doublel,onoc 

ctrl B a - scart compressed wJ.octl 

ctrl B R - stop compressed wldth 

ctrl J - Justify MODE then. 

ctrl >C - cen~erllne 

ctrl >L - lett JustlXY 

ctrl >R - right JU8ti£y 
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ctrl >E - expand line 

ctrl >p - pack line 

ctrl >S - skip line 

ctrl >anythlng but above -cance.l.j 



Directiona for USQ of 

Hagic Window Systems Checklist 

.This checklist list will document student knowledge and use of 
the functions and subsystems within the Magic Window program. 
The researcher will observe 10 students using the checklist. The 
checklist will be used during the periods when students are wo~d 
processing. Student knowledge of basic functions and the order 
of the steps to be taken within each subsystem will be checked 
of£~ Becauae the use of the subsystems depends on what the 
studant l~ dainq ~n ~ny Givan d~YI th~ ahaakll&t6 will be used as 
students have occasion to use the different subsystems. The 
researcher will complete the checklist for each student within 
the week the checklist is begun with exception for unforeseen 
problems like sudden illneso. The reoearcher will check off the 
functions and steps invblved, make notes on problems, sequence of 
the subsystemo used and the esse o~ difficulty of use for esch 
student. 

This checklist will document the use of subsystems and the 
knowledge of routines for the students. The observations may 
also reveal information on student concepts and schemata through 
studying the ways in which students put together subsystem 
functions to complete tasks and the ways students solve prcbleTolS 
when they have difficulty completing a task. Ease in using the 
GubGyatema will be documented by looking at the time atudents 
take to get in and out of subsystemo snd by looking at the number 
and typea of problems encountered. while using word processing 
Qubsystema. 
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Magie Window Syatems Checklist 

NAME 

FUNCTION COMMANDS AND SUBSYSTEMS DATE OBSERV. NOTES 

BOOT-UP SYSTJ:'H -
Master in drive/turn on 

Select option 2 

Press RETURN 

Put in file disk 

LOAD FILE FROM DISK 

Select FILER SUBSYSTEM 

Select LOAD FORMATTED FILE 

Type Y - when warning appears 

Select file/enter no. 

Hit RETURN twice to edit 

DOUBLE SPACING 

Select FORMAT SUBSYSTEM 
before editing file 

Select CHANGE OPTIONS 

Select DOUBLE SPACE 

Hit RETURN 

Select #1 - Mill Menu 

START NEW FILE 

Select EDITOR SUBSYSTEM 

Start typing on blank acreen 



., 

RETURN TO MAIN MENU 

crtl 
crtl-ahiit P - II+ 
crtl-ahiit 2 -- lIe 

SAVE FILE 

Return to main menu 

Select FILER SUBSYSTEM 

Select SAVE FORMATTED FILE 

Ii asked UPDATE AS FILENAME? 
type Y to substitute new veraion 
otherwise aelect new file name 
check to aee that,file name appears 

PRINT A FILE 

Go through FILER SUBSYSTEM to LOAD 

RETURN to main menu 

Select PRINT SUBSYSTEM 

Select PRINT HARDCOPY 

AdJust pBper-in printer 

Hit RETURN 

CLEAR FILE IN MEMORY 

Return to main menu 

Select FILER SUBSYSTEM 

Select CLEAR FILE IN MEMORY 
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WORD PROCESSING PILOT PROGRAM SURVEY 

STUDENT SURVEY 

PERIOD: 

CLASS: 

ID NO: 

1. Do you have a microcomputer at home? 

Yes No 

2. If you answered YES to #1, how do you use your home computer?: 

__ Word process i ng 

__ Designing/writing computer 
programs 

Other: 

Used for educational 
purposes 

Playing games 

If you checked word processing, what program are you using? 

3. Where do you see word processors used? 

4. Who do you know who uses word processors? 

5. How did you learn about computers? 

6. Briefly describe what you like best about writing? 

7. Briefly describe what is most difficult for you when you write. 
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8. Which of the following are uses for word processors: 

typing 
-- information storage 
-- Information access 
-- editing 
-- proofing 
-- communicating with others 
-- formating 
-- other (please list) __________________ _ 

9. I want to learn how to use a microcomputer for: 

NUMBER IN THE ORDER MOST IMPORTANT TO YOU 

1 = MOST IMPORTANT to 6 = LEAST IMPORTANT 

__ Playing games 

__ Program writing 

Word processing 

Simulations/problem solving 
activities 

__ Getting information 

__ Learn computer languages 

Circle the number according to whether you A = AGREE, AL = AGREE A 
LITTLE, DL = DISAGREE A LITTLE, D DISAGREE OR DK = DON'T KNOW with the 
sentences below: 

10. Learning to use a computer would help 
me with my writing. 

11. Learning to use the computer is easy. 

12. I can write better with pencil and 
paper than I could ever write using a 
word processing program on a computer. 

13. With some training, I could use a word 
processor to write and edit my 
compositions. 

14. I already know a lot about how to use a 
computer to write and edit my assignments. 

15. It would take me a long time to learn how 
to use a word processor. 

A 

1 

1 

1 

AL DL D 

2 

2 

2 

2 

2 

2 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

DK 

5 

5 

5 

5 

5 

5 
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16. Most or all of my writing could be done 
using a word processing program if I 
had a computer to use. 

17. I don't know anything about using computers. 

18. Using a word processor would make writing 
easier and faster to do. 

19. Using a word processor would take more time 
and would probably make writing assignments 
more difficult to complete. 

20. We should be spending more tim~ learning 
how to use a word processor. 

21. We should have more computers to use 1n our 
classrooms. 

22. We should not waste time learning about 
word processing but should spend our 
time on writing. 

A 

1 

1 

1 

1 

Al Dl 0 

2 

2 

2 

2 

2 

2 

2 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

OK 

5 

5 

5 

5 

5 

5 

5 

23. Rank the following reasons for taking this class. One is most important 
and five is least important. 

__ Improve G. P .A. 

Fulfill graduation reqUirements. 

__ Improve writing. 

Work with computers. 

Practice writing with computers. 

24. If you have used a word processor, which one or ones have you used? 
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HORD PROCESSING PILOT PROGRAI1 SURVEY 

TEACHER SURVEY 

Are you involved in the Word Processing Pilot Program? 

Yes No 

1. Do you have a microcomputer at home? 

Yes No 

2. If you answered YES to #1, how is your home computer used? Check each 
square that is appropriate. 

__ Word processing 

__ Designing/writing computer 
programs 

__ Playing games 

Other: 

Used for educational 
purposes 

__ Home accounting, business 

--------------------------------------------

3. How would you categorize yourself with regard to your knowledge and use 
of microcomputers prior to the word processing pilot project? CHECK ONE 
ONLY . 

NONUSE - Never used a microcomputer; have little knowledge of 
--mi crocomputers. 

OR IENTATION - Have recei ved some i nformat i on about mi crocomputers 
--and generally know ho\~ they operate, what they do and what types of 

microcomputers are available. 

PREPARATION - Have enough knowledge and skill to start using a 
--microcomputer personally and with students. 

MECHANICAL USE - Have operated a microcomputer for specific tasks 
~ased on program directions, for example, typing form letters or 

other word processing tasks, entering accounting data, following 
game directions. 
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ROUTINE - Regularly use a microcomputer for common tasks like word 
------processing, home accounting, gaming, etc. For example, have 

substituted the microcomputer for the typewriter for routinely 
performed tasks or have used microccmputer grade book programs. 

REFINEMENT/INTEGRATION - Have found better, new or expanded ways of 
------using microcomputers in order to perform certain tasks or to 

communicate in new ways. For example, applying the use of 
microcomputers to communicate via telephone lines to other computer 
users or writing programs to meet new needs, like class record 
books. 

4. How did you learn about computers? 

5. Do you know people who use word processors? How are they using word 
processors - what purpose? 

6. If you were to categorize your views about the introduction of 
microcomputers into the classroom, what would be the most important 
concerns? Please number in order of importance. 

7. 

B. 

______ Curriculum/teaching materials. 

______ Physical classroom organization. 

______ Changes in teacher and student rol es/behavi or. 

Teacher knowledge/understanding of microcomputers. 

______ Appropri a teness/uti 1 ity of mi crocomputers for students. 

Circle the number according to whether you A = AGREE, AS = AGREE 
Sor~EWHAT, OS = 0 ISAGREE SOMEWHAT, 0 = 0 ISAGREE OR OK ~ON 'T KrWW wi th 
the sentences below: 

A AS OS 0 

The microcomouter is a valuable learning 2 3 4 
tool which can help students to develop 
their writing. 

There are many teacher applications for 1 2 3 4 
mi c rocompu te rs. 

OK 

5 

5 
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A AS DS D DK 

9. I want to begin using word processing 1 2 3 4 5 
with my students to improve their 
writing. 

10. I want to learn how to use a 1 2 3 4 5 
microcomputer for personal and/or 
professional uses. 

11. I am not sure what benefits word 1 2 3 4 5 
processing has for students, but 
want to try word processing to see 
what happens. 

12. All high school students should 2 3 4 5 
learn how to word process just as 
they learn how to write in the 
traditional manner. 

:3. Learning how to use computers with 1 2 3 4 5 
students has little actual student 
benefit compared with the time and 
energy it takes to acquire computer 
skills and implement a program. 

14. Computers are best used in a lab 2 3 4 5 
where the students can be 
instructed for specified lengths 
of time. 

15. Learning to use computers is a complex 2 3 4 5 
process. 

16. I anticipate that the use of word 2 3 4 5 
processing on a regular basis in 
writing classes will necessitate 
changes in curriculum, class 
organization and student/teacher 
relationships. 

17. 1 anticipate that the use of word 2 3 4 5 
processing on a regular basis in 
writing classes will not necessarily 
change anything. ~ord processing 
will simply enable stJdents to work 
faster because they can edit without 
rewriting a whole assignment. 



APPENDIX C 

DATA ANALYSIS 
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SUJ1 OF ~ F F 

SOURCE D.F. SQUAAES SQUARES RATIO PROBe 

BE:n."EEN GROtJ?9 .1146 .11% .1834 .67:38 

"H11ml GiiOU!'9 17 1).6222 .6248 

TOTAL. :a :0.7:369 

Table C-4. Analysis of variance of conjoined clauses-3 
for gains by groups. 

SUi1 OF MEAN I F F 
SOURCE D.F. SQUAA£S SQUARES RATIO PROB. 

&'...,.WEEN GRmJ?S 1 3.4023 3.m3 .om .7843 

I';IITHIrJ GROU?S 17 703.9556 4.1.4{l92 

TOTAL. 18 707.1579 
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Table C-S. Analysis of variance of noun clauses for gains 
by groups. 

SOURtE 
SUi1 OF I'!EAN F I F 

D.F. SQt.JAAE5 SGUARES RATIO PROBe 
am.'EEN GROUPS 14.7842 14.7842 .3849 .~32 

Ii I TH IN GROUPS 17 b52.9000 :m.4C59 
TOTAL. 18 667.6842 

Table C-6. Analysis of variance of adverb clauses for 
gains by groups. 

SOURCE 

BETh'EEN G.ROU?S 

11ITHIN GROU?S 

TOTAL 

D.F. 

17 

18 

sun OF 
SQUARES 

48.0158 

405.:5936 

4:53.6094 

l'!EAN 
SGUARES 

48.0158 

23.a584 

F ' F 
RATIO PROB. 

2.0125 .1741 

Table C-7. Analysis of variance of words per T-unit for 
gains by groups. 



stm OF MEAN I F F 
SOURCE O.F. SQUARES SQUARES RATIO PROD. 

SmZEN GROIJPS 5383.1322 5383.1322 .1800 .6767 

tiInt m G.ROU?S 17 50850)1.2BS9 2'1912.3111 

rorru.. 111 513892.4211 

Table C-l. Analysis of variance of words for gains of 
T-units by groups. 

SUl1 OF !'lEAN r:: F 
sotJRCE: O.F. SQUARES SQUARES RATIO PROB. 

sm.m~ G:ROU?S 59.3094 59.5094 .2867 .!S99J 

InTHIN 6ROU?9 17 3329.1222 207.5954 

TOTAl. 18 :l58S.6J16 

Table C-2. Analysis of Variance of T-units for gains 
by groups. 

stm 0;: "eAl'J , F F 
SOURCE O.F. SQUARES SQUARES RATIO PROB. 

BmIEEN GROUPS 5.2778 5.2n8 .:lO65 .!870 

WITHIN GROUPS 17 2'12.7222 17.2190 

TOTAl. . 18 298.0000 

Table C-3. Analysis of variance of conjoined clauses-2 
for gains by groups. 
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SOURCE D.F. 
51Jff OF MEAN F F SQUARES SGUAAES RATIO PROS. 

BETh'EEN GR(JtJf>S .0211 .0211 .0426 .8J8<J 
WITH IN GROl1?9 17 9.4000 .4941 
TOTAL 18 8.4211 

Table B-4. Analysis of variance of conjoined clauses-3 
for post-assessment by groups. 

sun OF I'iEAN F - F 
SOURCE D.F. SQUARES SQUARES RATIO PROS. 

BEn.'EEN GROU?S .0585 .0:i85 .0020 .9646 

I~ITHm GR01.I?S 17 488.8689 28 • .,.....82 
TOTAl.. 18 488.9474 

Table B-S. Analysis of variance of adverb clauses for 
post-assessment by groups. 

sun Of MEAN F F 

SOURCE D.F. SQUARES SOOAAES RATIO PROS. 

BETWEEN GROUPS 31.2053 31.2o:r.s 1.1077 .3073 

11ITHUl GROUPS 17 478.9000 28.1706 

TOTAL 18 510.1053 

Table B-6. Analysis of variance of adverb clauses 
for post-assessment by groups. 

SOURCE 

BETWEEN GROUPS 

WITHIN GIl0UPS 

TOTAL 

D.F. 

17 

18 

sun OF 
SQUARES 

7.4447 

144.9311 

152.3938 

MEArd 
SQUARES 

7.4447 

B.:iZ65 

F F 
RATIO PROB. 

.9731 .3632 

Table B-7. Analysis of variance of words per T-unit 
for post-assessment by groups. 
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stJrI OF MEAN F F 
SOL'rtCtr D.F. SQUARES SQUARES RATIO PROB. 

BETl.:EEN GROUPS 32066.6813 32066.6813 .9000 .3561 

IHTHW GROUPS 17 603718.0556 • 35630.4739 

TOTAL 18 637784.7369 

Table B-1. Analysis of variance of words for post­
assessment by groups. 

S1m OF 'MEAN F F 

SOURCE D.F. SmJAAES SQUARES RATIO PROD. 

BEn,!EEN GROtJ?S 18.1140 18.11% .1049 .7500 

IHTHW GROUPS 17 2'1'36.6222 172.7425 

TOTAL 18 2934.T.368 

Table B-2. Analysis of variance of T-units for post­
assessment by groups. 

SU1~ OF MEAN F F 
SOURCE D.F. SGtJAAES SOUAAES RATIO PROD. 

BETWEEN GROUPS 7.8690 7.8690 .J874 .5419 

WITH III GR0U?9 17 345.2889 20.3111 

TOTPJ.. 18 JS3.1379 

Table B-3. Analysis of variance of conjoined clauses-2 
for post-assessment by groups. 
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stfri c,;: I'IdW F F 
SOl1RCE D.F. SQUARES SQUARES RATIO PROS. 

B..~..'EEN GROUPS 4.1263 4.1263 .4216 .5248 

tHTHIN GROUPS 17 166.4000 9.7882 

TOTAL 18 170.5263 

Table A-4. Analysis of variance of noun clauses for 
pre-assessment by groups. 

SOURCE 
SUN OF MEAN- F F D.F. SQUAAES SQtJAAES RATIO PROS. 

BEnIEEN GR£lUPS 3.0316 3.0316 .2264 .6402 
IlITHIfJ ~ 17 227.6000 13.3882 
TOTAl. 18 230.6316 

Table A-S. Analysis of variance of adverb clauses for 
pre-assessment by groups. 

SUN OF MEAN F F SOURCE D.F. 5GUAAES SQUARES RATIO PROS. 
5E1l1EEN GRllUPS 17.6471 17.6471 1.1223 .3042 
HITHW GROtJ?9 17 267.3010 15.7236 
TOTAL 18 284.9481 

Table A-6. Analysis of variance of words per T-unit 
for pre-assess~ent by groups. 
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SOURCE D.F. 
sun OF 1lt:A.'4 F 'F 

5mJAAES StlUAAES RATIO PROD. 
~J 6ROU?9 111~.aS95 11172.8595 3.8613 .0660 
WITHIr4 GROUPS 17 49190.9000 2B9J.3824 
TOTAL 19 60363.7895 

Table A-I. Analysis of variance of words for pre­
assessment by groups. 

SUM OF 1'IEAl'4 F F 

SOURCE D.F. SQUARES SQUARES RATIO PROB~ 

IlZT\'mI GROU?S .z:rJ9 .z:rJ9 .onl .7847 

I;lITHm GRO.U?9 17 56.9000 3.3471 

TOTAL 18 37.1579 

Table A-2. Analysis of variance of conjoined clauses-2 
for pre-assessment by groups. 

SUl'l OJ: MEAl'J F F 

SOURCE D.F. SOOAAE5 SQUARES RATIO PROD. 

EEnIEEN GROUPS .2339 .2339 2.5564 .1283 

I:lITHW GROUP9 17 1.5556 .0915 

TOTAL 18 1.7895 
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Table A-3. Analysis of variance for conjoined clauses-3 
for pre-assessment by groups. 
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