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CHAPTER I 

INTRODUCTION 

Statement of the Problem 

In a busy, individualized classroom, a teacher working alone is often 

forced to make quick instructional decisions without the benefit of detailed 

knowledge about a student's past performance or full consideration of the 

many different materials and resources that may be available. In the opinion 

of Wang and Fitzhugh (1978), Norris (1985), and The National Task Force on 

Educational Technology (1986), the result is less individualization and a 

decrease in the quality of students' educational experience. These authors 

proposed that computer managed instruction could assist in managing and 

manipulating classroom information to the benefit of both the teacher and 

student. 

Individualizing student learning requires the teacher to manage and act on 

a large amount of student and program data. Tests must be developed, given, 

scored, and the results recorded. Student progress must be tracked according 

to test results on discrete objectives. Grouping strategies must be used for 

reteaching, enriching, or moving on to the next lesson. Evaluations of 

teaching effectiveness are required periodically, and grade/progress reports 

prepared to send home with students. Patterson and Patterson (1983) specified 

all of these as necessary tasks involved in managing a classroom. 

The broad problem, as outlined by all of the above mentioned authors, is 

the effective management of instruction in the individualized classroom. The 

specific problem addressed by this study was to determine whether or not 

there was a difference in three specific teacher behaviors when a manual 
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record keeping system was compared to a computer managed record keeping 

system in the regular classroom setting. 

Review of Related Literature 

Computer Management of Individualized Instruction 

When using a mastery approach to instruction, differences in learning 

style, ability, instructional background, and interests are taken into account to 

provide for varying instructional goals, paths, methods, and speeds (Bloom, 

1981; Bloom, Madaus, and Hastings, 1981). An emphasis on competency-based 

instruction and individualization makes it necessary for coursework to be 

defined by a sequence of measurable behavioral objectives. Record keeping is 

essential, both to document mastery and to provide guidance and feedback to 

the students. The computer can be used to perform the mechanical 

management tasks (Low and Black, 1974; Hayman and Mable, 1974; Wager, 1983; 

Witthuhn, 1986). 

The basic flow of instructional activity in the individualized instruction 

approach consists of teaching, testing, and individually reteaching or moving 

on to the next objective as indicated by the student's performance. 

Reteaching cycles are concluded by retesting. If subsequent reteaching cycles 

are called for, the remediation process occurs again. This sequence of 

teaching activities is described by Spuck and Owen (1976), Patterson and 

Patterson (1983), Belt and West (1976), and Chapin and Patterson (1977) in the 

context of computer managed instructional systems. Each set of authors 

clearly considered individualization of learning assignments and reteaching 

cycles critical components of the learning process. Likewise, the computer was 
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viewed as a natural means of tracking student progress throughout the 

instructional process. 

Teacher Feelings Regarding CMI 

Teacher feelings about CMI (Computer Managed Instruction) systems were 

noted by several authors. Wang and Fitzhugh (1978) and Crouse (1981) 

reported that teachers perceived a time savings in clerical duties when using a 

CMI system and found the reports generated by the system to be very useful 

in making them aware of student progress. Adams and Howland (1982-83) 

indicated that teachers who understood and used the CMI system regularly 

found reports to be helpful and student achievement to increase. Training 

appeared to make a significant difference in the teachers' rating of the reports 

generated by the CMI system. Teachers who attended the workshops more 

often rated the reports "good" or "excellent" than those teachers who did not 

attend the initial training sessions. 

In summary, all of the previous authors indicated that teacher involvement 

in training and an individualized subject matter tended to increase positive 

attitudes and led to greater teacher satisfaction with the computerized 

management system used. 

Very negative attitudes existed among teachers using CMI systems wiien 

the system was imposed from without, or the system required them to teach 

objectives for which they have few or no materials. An example of this was 

found in the Monahans Independent School District, Monahans, Texas, where 

the Learner Based Accountability System and a microcomputer CMI system 

were utilized in two curriculum areas. Teachers were not satisfied with tiie 

objectives imposed by the system because they were not correlated with the 
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textbooks in use or the instructional materials available in the classrooms. 

Faculty did not understand the purpose for using the system and were not at 

all convinced that it would enable them to increase the effectiveness of their 

instruction (Wyatt, personal communication, November 24, 1986). 

Therefore, it would seem appropriate that researchers and administrators 

take care to monitor teacher feelings with regard to computer managed 

instructional systems as teacher resistance can impede or preclude success in 

this area. This point was made strongly by Douglas and Bryant (1985), and 

Farnsworth and Wilkinson (1987), all of whom were veterans of recent CMI 

implementations on a district-wide scale. Teacher feelings of satisfaction with 

the system, with the performance of record keeping tasks, with student 

progress, and with instructional planning all contribute to or detract from the 

effectiveness of a computer managed instruction system. 

Farnsworth and Wilkinson (1987) maintained that individualized training in 

a one-on-one setting should be provided for teachers learning to use a 

management system. A resource person should be readily available to minimize 

frustration and error by users of the system. Norris (1985) corroborated these 

suggestions and emphasized that time and support must be allowed for training, 

preparing for classes, and for reflecting on the fundamental changes that the 

computer can make in education. 

Three Viewpoints on the Nature of CMI 

CMI, or computer managed instruction, is basically a means of applying a 

computer's data processing capabilities to the clerical aspects of adaptive or 

individualized instruction. Its primary components are testing, record keeping 

and report generating, and prescription and assignment generation. Allen 



(1980) maintained that CMI must provide all three functions in an integrated 

manner to be considered a complete, comprehensive system. Integration of 

these elements refined the CMI system to a point where the instructional 

process could be carried out continually with a minimum of clerical activity. 

Instructional groupings based on need are established, test reports are timely, 

and prescriptions are accurate with a well-designed, comprehensive computer 

managed instructional system. 

Splittgerber (1979) defined CMI more broadly, seeing it as an instructional 

management system that used the computer to direct the entire instructional 

process. The following characteristics of CMI were enumerated: (1) 

organizing curricula and student data, (2) monitoring student progress, (3) 

diagnosing and prescribing learning activities, (4) evaluation and testing, and 

(5) providing planning information for teachers. 

Alfred Bork (1985) took a more flexible view and recognized that many 

variations of CMI systems were possible, depending on the situational needs of 

the institution and the program. One school might requu-e an extensive 

inventory bank of curriculum materials, while another chose to concentrate on 

generating a variety of performance reports. A CMI system used in a single 

classroom might be a simple record keeping system that allowed the teacher to 

print lists of students who have and have not mastered a specific objective. A 

CMI system designed for a large district was very likely to be constructed 

quite differently than the system designed for the individual classroom. 

System Scope 

Specific computer managed instruction systems can be thought of as points 

on a continuum ranging from a totally self-contained curriculum and 



management package for all subjects and grade levels to comprehensive 

management programs that assumed all diagnoses, instruction, and remediation 

were planned for and delivered by the classroom teacher. 

CMS (Curriculum Management System) was an example of a very 

sophisticated CMI system that not only managed instruction, but delivered it as 

well. It was designed to be used with Plato (TM) lesson materials. Plato was 

a comprehensive computer-assisted instruction system created and marketed by 

Control Data Corporation (3601 W. 77th, Bloomington, MN, 55435). 

CMS was designed to handle complex interactions between objectives. The 

simplest type of curriculum design was a series of objectives which had to be 

mastered in order before the student could go on to new material. Most 

material, however, was not designed so that a student was limited to only one 

objective which he could try for next. A more common approach was 

presenting a tool objective which, once mastered, allowed a student to progress 

in any of several other objectives. Another design was one in which two 

separate objectives had to be mastered before the student was introduced to 

the third. It was even possible that a student might be introduced to a third 

objective once he had mastered any of several combinations of previous 

objectives. 

Besides the relationships between objectives, CMS coordinated and 

presented varying numbers of activities designed to help each learner master 

the objective, including branching for enrichment or remediation. An element 

of student choice was included wherever possible. 

A unique component of the Curriculum Management System was controlling 

the amount of time a student spent on-line in any single session. Average 

completion times for individual activities were calculated, governing the number 
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of activities that the student could choose to complete at one sitting. Average 

times for lesson completion for individual students were also collected. A 

student who consistendy completed his or her lessons quickly was allowed to 

choose more activides, or activities that normally took somewhat longer to 

complete. Thus, the management system provided for self-pacing. 

CMS was not restricted to use on the Plato (TM) system although it was 

designed for that purpose. It could also be adapted to manage any objective-

based curriculum in place in a school or district using the instrucdonal 

materials available within that district. The programming logic could be 

transferred to an existing mainframe system in a district or school that did 

not pardcipate in the Plato timesharing network (Risken and Webber, 1974). 

A second example of a very sophisticated computer managed instruction 

system was MICA (Managed Instruction with Computer Assistance). This 

system was piloted with the elementary math curriculum in Madison, Wisconsin. 

The teachers at Sherman Elementary worked co-operatively with the Wisconsin 

Laboratory of Experimental Design. The project was implemented in 1972, and 

the system was operational for four years. 

The purpose of the MICA project was to free teachers from clerical and 

non-instructional tasks. Teachers were to teach and have sufficient 

information available on each student to make individualized instructional 

decisions. Design requirements were that the teachers not be bound by the 

system in any way; that the system be interactive and process information 

immediately; that the software be flexible enough to accommodate any variety 

of curricula used in the school; and that it completely manage the sequence of 

instruction, assign space and tasks, assist with resource acquisition and 

development, and effectively display and distribute instructional materials. 
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By 1976, MICA had been thoroughly tested and modified. It was 

implemented in six schools to assist with the operation of individual instruction 

in a wide range of different subject areas. The system could handle several 

types of individualized instruction. Written in FORTRAN and COBOL, MICA 

ran on a mainframe computer. It could not be used on smaller machines. It 

was designed for a timesharing machine operated by a large school district, 

regional network, or university. 

The MICA system allowed many schools to use the same curriculum 

database at the same time. No instructional decisions were made by the 

computer without direction from a staff member or student. The school 

decided which units, objectives, and tests to use and how to use them. Data 

processing occurred instantaneously. Up to 1500 student records could be 

stored for any curriculum. Each curriculum might contain up to 24 different 

objectives. A maximum of four learning styles was available for each lesson, 

and up to ten different tests on a lesson were available for student 

assessment. Particular tests could be reserved for specific levels of mastery, 

method of instruction, or learning style. Each of these tests contained nine of 

the 24 available objectives for the lesson unit. 

After each tests, up to 18 branches could be designated by the instruction 

depending on individual student performance. Prescriptions based on each of 

these branches were entered to direct the student to his next assignment-

whether remedial, enriching, or a new unit. A curriculum might contain a 

maximum of 700,000 assignments, more than commonly needed. A more 

reasonable number was 10,000 assignments. 

Data on all test results was stored on each student and was retrievable in 

report form as long as the student remained in the curriculum. The student 



file had space for ten sets of test results for each unit and 18 prescriptions 

per test. Up to five prerequisite units could be required before a student was 

allowed to attempt a particular unit (Chapin and Patterson, 1977). 

Unfortunately, the end of federal funding was the end of CMI in Madison. 

At the school board meeting on August 16, 1976, a 4-3 vote cancelled all 

computer assistance and dissolved the MICA project (Patterson and Patterson, 

1983). 

GRI, Governor's Remediation Initiative, was a unique type of CMI system 

because it was implemented statewide in South Carolina. This system was put 

in place in 1984 and was continually refined and expanded over the next four 

years. In 1988, it was an elaborate instructional management system that 

linked diagnostic tests to carefully designed teaching modules for students all 

over the state. GRI was limited to the secondary level and operated at 107 

high schools located in more than half of the school districts in South 

Carolina. All of the curriculum modules were produced by teams of educators 

working through Winthrop College. The management component of GRI was 

provided through a software package called Computer Managed Learning from 

Computer Based Training Systems, Ltd. of Calgary, Alberta, Canada. A massive 

test bank was created at York Technical College and was used by 

approximately 8% of the high schools in the state (Rumford, 1988). 

The previous examples of CMI systems-CMS, MICA, and GRI-were 

systems primarily designed not only to manage instruction, but to control its 

presentation as well. A more common type of CMI program placed tiie 

emphasis on managing information and generating useful reports rather than a 

total instructional delivery system. 
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An example of this approach, where instruction was managed rather than 

delivered and managed by computer, was the Comprehensive Achievement 

Monitoring, or CAM, system documented by Ryan (1980). CAM had the 

capacity to generate tests and manage and report student data. It was put in 

place in the early 1970s and achievement scores in math and mechanics of 

writing for students using the system improved significantly. A number of 

evaluative studies were done over the years that CAM was in operation. 

Statistically significant achievement differences were consistently found 

favoring the group of student who used the CAM system. 

CAM tests were keyed to objectives written by teachers. Test items were 

also written by teachers, and both were stored in a centrally located data 

bank. There were approximately 12,000 test items available to assess mastery 

for some 3,000 objectives. Tests were given every two to three weeks. 

Teachers requested items covering specified objectives that had been taught 

during the instructional period. The test was then generated, duplicated, and 

delivered. The completed tests were returned to the central facility for 

grading and processing. Results were available in twenty-four to forty-eight 

hours. 

A rather unique quality of the Comprehensive Achievement Monitoring 

system was that the tests included objectives covered in previous units, 

objectives covered in the current instructional period, and a pretest on 

objectives to be covered in the next unit. This allowed teachers to check on 

retention, comprehension, and overall knowledge in a course and to adjust the 

instruction accordingly. 

Students received coupons after each test. These coupons ga\c the most 

recent test results as well as cumulative scores. The student could sec which 
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objectives were mastered, not mastered, and which were covered in the unit 

just completed. Cumulative scores on each previous test and the percentage of 

taught objectives that were mastered on each previous assessment also were 

reported on the coupon. 

Teachers received two different reports—one, a class roster showing 

individual student scores on the most recent test and cumulative data on each 

student, and the second showing item by item analysis of how the class 

performed as a whole. These results showed where teachers needed to go back 

and reteach something that the majority of the class did not grasp or to skip 

an objective that students already knew. The class roster reports pinpointed 

students who were having difficulty with certain objectives and needed 

remediation. 

Computer managed instruction systems need not be as complex as the 

systems discussed previously. The core of a CMI system is using the computer 

to record the progress of a student through a learning sequence and making 

this information available to the teacher for instructional decision making. 

This may be accomplished by the individual teacher using a microcomputer and 

a file management program such as the database contained in AppleWorks 

(TM). 

AppleWorks was an integrated software package featuring a word 

processor, spreadsheet, and database program on a single disk. The advantages 

to an integrated package were that information contained in a document of 

one type could be combined with information in a document of another type. 

For example, a list generated from the database document could be transferred 

to a word processor document. Key stroke commands were consistent within 
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each of the three applications which facilitated ease of learning and 

subsequent use (Campbell and Campbell, 1986; Witicin, 1985). 

A CMI system using AppleWorks could be confined to the database. In 

order to use the database to store and retrieve information on student 

progress, a record format was designed. The record contained all the 

information necessary for tracking a child through a portion of the basal 

reading series in use. As time passed, the student's performance data were 

entered into the record. The same procedure was followed for all of the 

children in the reading group, and the group of resulting records taken 

together comprised a file. As many files as the teacher desired might appear 

on the disk, subject to available disk space. 

Manipulations of these files yielded reports that specified the names of 

students who failed to master particular objectives or provided an individual 

report on the progress of a particular student. These reports were used to 

monitor instructional effectiveness and to make instructional decisions for the 

students in the class. 

Effectiveness of CMI 

In those studies comparing classrooms with CMI systems to those operating 

with traditional record keeping systems, some results show that CMI had a 

positive impact on student achievement and student attitude toward the subject 

under study. The results were not positive in every case. 

The statewide system used by South Carolina was correlated with rising 

test scores in both reading and math for secondary students. The director of 

the program pointed out that math scores have risen more dramatically than 

reading scores, but that both areas showed a significant gain. In math, results 
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from the first three years showed an average gain of more than two NCEs 

(Normal Curve Equivalents). In reading, the gains were less consistent and 

more difficult to gauge because the district lacked an historical database on 

student performance over years past. At several sites, reading gains of two or 

three NCEs were recorded. Student attitudes were not assessed (Rumford, 

1988). 

Ryan (1980) described a district-wide computer managed instruction system 

used in Hopkins, Minnesota. School district officials attributed rising test 

scores to the use of the Comprehensive Achievement Monitoring (CAM). 

Systematic feedback on student performance and allowing teachers immediate 

access to student records when the children transferred from school to school 

within the district were two factors cited as having a positive impact on the 

success of CAM. Another district-wide CMI system, the Cincinnati 

Instructional Management System (CIMS), was designed to evaluate specific 

objectives, diagnose learning problems, and recommend remediation. The 

reading and math instruction supported by CIMS were accompanied by higher 

achievement (Edgar, 1980). 

Five other studies showed that achievement remained stable when student 

instruction was managed by computer and traditional means. Wilkins (1975) 

studied junior high students' performance and attitudes when they were 

monitored and tracked through a mathematics program. The students using the 

computer managed mathematics program completed more objectives than the 

control group, but did not show any difference when mean scores on unit tests 

were compared to the control group. A significant, positive attitude change 

toward mathematics and mathematics-related concepts was noted for the 

experimental group. Bailey (1983) studied performance and attitudes for 
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fourth, fifth, and sixth grade students using a computer managed mathematics 

program and noted no significant differences between the treatment and 

control groups in either attitude or achievement. Nordmoe (1986) studied ninth 

grade students using a computer managed instruction model in reading and 

mathematics and found no significant difference in student achievement 

between the treatment group and the control group. Another study dealing 

with student achievement in reading for third through sixth graders found no 

significant difference in reading achievement for students who used computer 

managed instruction (Roberts, 1982). 

The conclusion drawn from these studies was that computer managed 

instruction did not have a significant impact on the achievement of students 

using the system. The researcher speculates that part of the reason for the 

contradictory results stems from the differences in system implementation. 

Several authors discuss the problems raised by these differences. 

Shedlosky (1987) surveyed computer managed instruction users throughout 

the state of Nebraska and found that only about half of the functions and 

characteristics of CMI (record keeping, testing, reporting, and prescription) 

were actually being implemented in elementary and secondary schools in that 

state. His conclusions certainly raise questions regarding the integrity of CMI 

system use across the nation. 

Chanoine (1977) described the development and implementation of an 

elementary individualized mathematics project and evaluated the impact of that 

project on both student and teacher behavior. She noted an increase in 

achievement for students classified as below grade level, middle, and above 

grade level. She also specifically mentioned that the computer management 

system was teamed with classroom observation to assure that the program was 
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implemented as designed and that all the components of the system were 

utilized. 

This problem of implementation also was discussed by Hunt (1980). She 

found that classes using CMI were not significantiy different than non-CMI 

classes in the areas of task settings, time on task, and student achievement. 

After conducting post hoc interviews, she concluded that the CMI system was 

not being used in the precise manner the designers intended, and that this 

cast doubt upon the results of the CMI treatment. 

Teacher Use of CMI Systems 

Obviously, teachers were a factor in the success of any computer managed 

instruction system that does not depend upon computer delivery of the total 

curriculum. Kieren (1973) discussed separate studies by Clover and by Lee, 

both of which were done in 1972, where findings indicated that teacher use of 

a computer managed instruction system correlated highly with their opinion of 

the system. Bozeman (1978) further explored the factors influencing teacher 

use of computer managed instruction systems by exploring the relationships 

between psychological types of users as identified by the Myers-Briggs Type 

Indicator and other factors associated with the implementation and use of a 

comprehensive computer managed instruction system. He concluded that much 

of the reason why some systems were very successful and others were 

abandoned was due to the psychological type of the user. Those users who 

exhibited an extraverted-thinking type personality were more likely to express 

confidence in a CMI system. Those schools studied by Bozeman who 

demonstrated success with large CMI systems had faculties with a significanth' 

greater number of extraverts than intraverts. 



16 

Carey (1985) investigated the factors that affect elementary teachers' use 

of computers and found that the factors that significantly correlated with 

computer use included involvement in the writing of educational computing 

goals at the building level, proximity to computers within the school, 

interaction with colleagues, and using a computer at home for school-related 

work. 

Another study focused on how teaching assignment influenced teachers' use 

of a computer managed instruction system. Chandler (1980) concluded that 

teachers whose major function was remedial instruction, whether through the 

equivalent of Chapter I programs or resource programs, used CMI to a 

significantly greater degree than regular classroom teachers. Narita (1984) 

investigated the relationship between secondary regular and special education 

teachers' educational philosophies and their attitudes toward computer managed 

and computer assisted instruction. Her findings included the following: 1) a 

positive relationship between the educational orientations and attitudes toward 

CMI/CAI in special education teachers, 2) special education teachers with a 

more progressive philosophy in education considered CMI a useful educational 

device, 3) past experience with computers was a good predictor of attitudes 

toward computer technology in education, and 4) there was not a significant 

interaction between educational philosophies and educational experience on 

attitudes toward computer technologies. 

Microcomputers and CMI 

Problems with computer managed instruction systems of the past, such as 

high cost, lack of direct control, downtime, line difficulties, and software 

problems, prevented large scale CMI implementation in most public school 
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districts. However, the availability of relatively inexpensive and powerful 

microcomputers made it possible for a school or individual classroom teacher to 

control a lower-cost CMI system. 

Maclsaac and Baker (1981) reported on the National Institute for 

Education's shift to exploring CMI applications on microcomputers beginning in 

1978. Veteran of two large scale CMI system projects, the National Institute 

for Education moved away from previous mainframe applications and designed 

and implemented MICRO-CMI. 

This system supported a variety of functions and reports. Individual or 

group progress reports were available spanning specified dates or covering 

particular ranges of objectives. Students could be grouped either by computer 

or teacher recommendations based on performance profiles detailing academic 

strengths and weaknesses. Tests could be scored and the data entered via 

scanner or manually. Specific programs of study could be designed for 

students with special needs. MICRO-CMI could accept any curriculum that 

could be subdivided into units, and a maintenance component was provided to 

allow for changes, additions, or deletions. 

The major limitation to this CMI system was the lack of disk space. A 

separate 5 1/4" floppy diskette was required for each subject area, and the 

grouping reports took several hours to run. With the faster clock speeds and 

the greater internal and external storage capacity of present microcomputer 

systems, this limitation could be eliminated (Maclsaac and Baker, 1981). 

Minneapolis public schools implemented a computer managed instruction 

system that used an IBM PC AT microcomputer, a NCS Sentry 3000 scanner, 

and an Okidata 2410 printer. The software was Instructional Management 

System Plus, marketed by NCS (National Computer Systems.) A system was 
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located in each building, allowing teachers ready access to both the scanner 

and reports that were generated. This management system was expanded to 

include SchoolBell (by Kambol Associates, Wendham, New Hampshire) automatic 

dialing for truant or absent students and The School System Attendance 

package by Columbia Computing Services, Kent, Washington, that integrated 

with the instructional management student database. The school stations were 

connected to a central mainframe via telecommunications (Witthuhn, 1986). 

CMI packages for microcomputers must be flexible in order to be 

successfully used at the building or district level. Rapid data entry is 

important to facilitate the entering of large quantitites of information. A 

variety of reports must be available for system users, such as the classroom 

teacher, the principal, and curriculum coordinators. The power of the 

computer to produce useful reports for the building or district is increased 

when it can draw from two or more systems of student files, such as records 

on attendance, grade reports, academic tracking, and demographic information 

(Forster, 1984; Farnsworth and Wilkinson, 1987). 

A CMI system designed for an individual teacher could be a great deal 

more simplified. When the capability of drawing from two or more files 

simultaneously and automated data entry was not required, a file management 

program would suffice. An integrated software package such as AppleWorks 

was a good example of a popular file management program for Apple lie users. 

This program offered word processing and spreadsheet capabilities in addition 

to the database. AppleWorks could be used to maintain a file on student 

performance by objective, keep student grades, and print letters to parents 

regarding student progress (Jacoby, 1987; Schiffman, 1986). 
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Rationale of the Snidy 

The vast majority of the literature in the area of computer managed 

instruction was descriptive/anecdotal in nature. The mechanics of various 

programs were outlined and opinions were offered about the effectiveness or 

desirability of the system from the teacher and/or student point of view. 

Very few articles deal with microcomputer CMI systems, especially those 

designed for an individual teacher using general purpose software. 

The researcher speculates that part of the reason for this is the 

"grassroots" nature of such a CMI system. It is likely to be designed by an 

individual for his or her own use, be based upon a commercially produced, 

general purpose database program, and not have automated data entry 

capability. Circulation of information about the system is likely to be limited 

to word of mouth, sharing in small workshops, or perhaps demonstration in 

graduate classes rather than published articles in educational journals. 

The university atmosphere, while more likely to produce journal articles, 

does not lend itself to the small scale type of system designed for the 

individual teacher's use. Most undergraduate classes are not taught using an 

individualized approach. If such an approach is used, it is often used in an 

entry level class, such as introduction to psychology. The large numbers of 

students taking the class make it unfeasible to use a microcomputer-based CMI 

system designed with a general purpose database package and no provision for 

automated data entry. 

A study seemed needed to discover how the use of a simple, computer 

managed instruction system designed for the individual classroom teacher might 

influence certain teaching behaviors when it was compared to a traditional 

pencil and paper management system. The information produced by this study. 
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although limited in its generalizability, would enable the reader to begin to 

compare the effectiveness of manual and computer managed record keeping 

systems in the classroom setting. 

Many studies focus on the students' achievement and attitudes as 

dependent variables. This researcher chose to focus on certain teacher 

behaviors that were identified as a critical link between knowledge and skills 

and student achievement. Three particular teacher behaviors were chosen as 

dependent variables in this study. Two of these were critical components in 

the individualized learning process. The third was a more personal barometer 

of teacher feelings of satisfaction while engaging in record keeping tasks. 

Data were needed that would indicate whether or not the use of a 

computer managed instruction system tended to increase the number of 

instances in which a teacher experienced feelings of satisfaction with student 

progress or instructional quality while engaging in record keeping tasks, the 

number of times he or she individualized reading assignments for students, and 

the number of times he or she completed reteaching cycles for students who 

failed to master taught objectives. 

Purpose of the Study 

This study attempted to determine whether or not there would be a 

difference in three specific teacher behaviors when a manual record keeping 

system was used and when a computer managed record keeping system was 

used. 

The following three components of the teaching process were examined: 

1. The number of times participating teachers reported feeling a sense of 

satisfaction while engaging in record keeping tasks. 
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2. The number of individualized assignments that were made. 

3. The number of reteaching cycles that occurred. 

Questions 

In this study, the researcher attempted to discover what effects on three 

target behaviors occurred, if any, for the selected classroom teachers using a 

computer managed instruction system as compared to the traditional, manual 

record keeping system. Teachers using a manual record keeping system for 

reading instruction with a modern basal reading series already individualized 

assignments and retaught skills. The potential existed, however, for much 

greater numbers of individualized assignments to be made and reteaching cycles 

to be completed. Therefore, the following research questions were posed prior 

to conducting the study: 

1. Will the teachers report more frequent feelings of satisfaction while 

engaging in record keeping tasks when a computerized management system is 

in use? 

2. Will the teachers individualize student assignments more often when a 

computerized system is in use? 

3. Will the teachers engage in more cycles of reteaching skills on an 

individual student basis when a computerized management system is in use? 

Hypotheses 

Following directly from the research questions posed above, these 

hypotheses were formulated prior to carrying out the study: 

1. No significant difference will be found between the manual record 

keeping and the CMI phases regarding the frequency of feelings of satisfaction 



22 

experienced and recorded by the subjects while engaging in record keeping 

tasks. 

2. No significant difference will be found between the manual record 

keeping and the CMI phases regarding the frequency of individualized reading 

assignments given by the subjects during reading instruction. 

3. No significant difference would be found between the manual record 

keeping and the CMI phases regarding the frequency of reteaching cycles 

completed by the subjects during reading instruction. 

Definition of Terms 

For clarification purposes, the following operational definitions of terms 

have been established for use in the present study: 

1. AppleWorks: An integrated software package including a word 

processor, database, and spreadsheet that was designed for the Apple II series 

of computers. 

2. Assignment: A task given to the student to provide practice or to 

assess mastery of a previously taught objective. The student is expected to 

complete the work independently and return it to the teacher for grading. 

3. Computer assisted instruction: Using the computer to teach certain 

objectives or skills to students. The instruction may be drill and practice, 

tutorial, or a simulation. 

4. Computer managed instruction: Using a file management program to 

make instructional decisions and track student performance on specific learning 

objectives that were a part of the MacMillan Connections reading curriculum 

(Arnold and Smith, 1987). 
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5. Database: The set of data or information used as the base for 

computer operations and subsequent conclusions. The set of data internally 

accessible to the computer and on which the computer performs its 

programmed operations (AECT, 1979). 

6. Feelings of satisfaction: Sense of fulfillment experienced when a 

teacher is engaging in record keeping tasks and the stimulus for this 

perception of pleasure is either student performance, student progress, or the 

quality of reading instruction provided as evaluated by the teacher. 

7. File management system: A piece of computer software that allows the 

user to manage student performance information through a database. 

8. Individualized assignment: An assignment that teaches a specific 

objective, given to a student who had not demonstrated mastery of that 

objective by completing an independent assignment with a score of 75% or 

higher. 

9. Individualized instruction: One approach to achieve mastery learning. 

A type of instruction that is a function of the frequency with which the 

decision to change the instructional presentation is made as a result of the 

assessment of an individual student's achievements (AECT, 1979). 

10. Integrated software: A software package with two or more 

applications—such as word processing, database, spreadsheet, 

telecommunications, or graphics—contained on a single disk and creating files 

which can be interchanged between applications. 

11. Mastery learning: An orientation toward learning that assumes all 

children can learn given adequate time, quality of instruction, ability to 

understand the instruction, and perseverance on the part of the student 
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(Bloom, 1981). Individualized instruction is one avenue for achieving mastery 

learning. 

12. Module: An organized collection of learning experiences, usually in 

self-instructional form, assembled to achieve a specified group of objectives. 

It is generally conceived as constituting several hours to several weeks of 

instruction (AECT, 1979). 

13. Objective: An intent communicated by a statement describing a 

proposed change in the learner; a statement of what the learner will be able 

to do when he or she has successfully completed a learning experience (AECT, 

1979). 

14. Record keeping tasks: Tasks involving the recording of grades, 

mastery or non-mastery status of objectives, and planning of lessons and 

assignments. 

15. Reteaching: The act of teaching an objective more than once to a 

student who had failed to demonstrate mastery. 

16. Reteaching cycle: A cycle beginning with a student failing to master 

a specific objective, proceeding through one or more individualized assignments 

designed to provide remediation on the same objective, and concluding with a 

second independent assignment to assess mastery of the objective. 

17. Satisfaction: An attitude characterized by a feeling of pleasantness 

(Warren, 1934). The state of pleasure in an organism when it has achieved the 

goal of the dominant motivating tendencies; the feeling state in a person who 

has gratified an appetite or motive (Wolman, 1973). 



CHAPTER II 

METHODS 

Nature of the Study 

Limitations 

The following factors could conceivably limit the generalizability of this 

study: the newness of the field, the lack of established precedent, the fact 

that findings were based on existing technology and software, and the design 

of the study. CMI has only been available since the late 1960s, and for many 

years after that it was only available to large universities and school districts. 

This limited early researchers because so few systems could be studied. Of 

course, microcomputers have only been on the scene since the late 1970s; 

therefore, studies which center on microcomputer-based CMI systems are 

recent and relatively few in number. Further narrowing the field was the 

paucity of research focusing on general purpose software used for CMI 

applications. This created a lack of precedent for this researcher's study, 

which focused on a microcomputer based CMI system for the individual, regular 

classroom teacher utilizing a general purpose database. This particular study 

was also dependent upon existing hardware and software. In the future, new 

technological advances could render the results of this study obsolete. 

Certain limitations also existed due to the design of the study. Generality 

was limited because the results from a single case may or may not be relevant 

to other cases. Even though the independent variable was isolated and 

controlled, critics of single-case designs point out that there is little basis for 

inferring that the same procedure would affect other similar subjects in the 

same manner. 

25 
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Delimitations 

Certain delimitations were placed on this study by the researcher. These 

included equipment, materials, design, timing of the study in the school year, 

subjects, and the role of the researcher. 

AppleWorks was chosen as the software that would be used to implement 

the computer management component of the study. The researcher trained 

each of the participating teachers to use the database portion of that 

integrated software package so that they would be able to enter student 

performance information and print out simple reports of students who had or 

had not mastered specified objectives. 

The study was confined to four experienced, elementary classroom 

teachers, each of whom was employed by the Lubbock Independent School 

District, Lubbock, Texas. Each teacher taught reading in a regular classroom 

and used the MacMillan reading series (Arnold and Smith, 1987). Each teacher 

represented a different grade level and had no previous experience with 

AppleWorks. 

The design chosen for this study was an N of 1, within-subjects approach. 

The experiment was set up to run for two, four-week periods. During these 

two phases, certain teacher behaviors were examined. These behaviors were 

operationally defined by the researcher prior to beginning the study. The 

focus of the experiment was to determine whether or not there would be a 

difference in the frequency of the targeted teacher behaviors when a manual 

record keeping system and a computer managed record keeping system were in 

use. 

This A-B design is one of the simplest of experimental designs, but it 

corrects for some of the limitations of an uncontrolled case study. The tai'get 
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behaviors were clearly specified and the researcher repeated measurement of 

the frequency of the target behaviors throughout both phases of the 

experiment. The baseline observations were conducted during Phase 1. The 

independent variable was changed in Phase 2. Any differences in the 

dependent variables were noted and analyzed. The major drawback to this 

type of design is that changes in Phase 2 of the experiment might have 

occurred regardless of the introduction of the independent variable. To 

compensate for this possibility, the split-middle approach for statistical analysis 

was designed by White in 1972 (Barlow and Hersen, 1984). The split-middle 

approach was, therefore, elected as appropriate for analyzing the significance 

of the data generated by this experiment. 

The time of year for the study was carefully chosen by the researcher. 

The eight week period spanning the months of October and November were 

chosen for several reasons. First, early in the fall fewer interruptions are 

scheduled into the school calendar. Students have had several weeks to 

become accustomed to the school routine and their new teacher. In the 

experience of the researcher, teachers and students appear to have more 

energy and a better attitude about learning and teaching in the fall than late 

in the school year. All of these considerations factored into the selection of 

October and November as the time frame most appropriate for conducting the 

study. 

A further delimitation was the role that the researcher played throughout 

the study. The researcher served as the trainer, primiu-y data gatherer, and 

hardware and software resource person for the duration of the experiment. 

This precluded problems with interrater agreement and allowed for more direct 

contact with and control over the subjects participating in the study. Since 
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the researcher served as the primary data gatherer, the reliability of the 

frequency counts for individualized assignments and reteaching cycles was 

improved. 

Self-monitoring has proven particulary useful for assessing responses and 

behaviors that are accessible only to the client (Barlow and Hersen, 1984). 

Teachers were asked to provide self-reported data on the frequency of feelings 

of satisfaction that they experienced while engaging in the performance of 

record keeping tasks. Obviously, this was a variable that did not lend itself 

to direct observation! The validity of self-monitoring methods can be 

adversely affected by many factors and should be used with caution (Barlow 

and Hersen, 1984). 

Subjects 

The participants in this study consisted of four elementary classroom 

teachers, each of whom taught reading with the MacMillan Connections reading 

program (Arnold and Smith, 1987). All of the teachers were employed by the 

Lubbock Independent School District, Lubbock, Texas, and three of them taught 

at the same elementary school during the course of the study. Each expressed 

a belief in the value of individualized instruction and agreed that more needed 

to be done within each classroom to better individualize reading instruction. 

None of the teachers had experience with AppleWorks. 

Teacher 1 had a total of fifteen years of experience teaching in the 

regular classroom. She taught a split first/second grade and had approximately 

twelve second grade students during the experiment who were members of a 

single reading group. Teacher 1 had no previous computer experience. She 
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had no advanced degrees, but had attended approximately 200 hours of local 

inservice workshops over the years. 

Teacher 2 had a total of fifteen years of experience teaching in the 

regular classroom. She taught third grade and had approximately twenty-

seven students during the experiment who were divided into three reading 

groups. Teacher 2 had some previous computer experience on a non-Apple 

computer, consisting of the equivalent of nine college hours of computer 

related classes and use of a database and word processor. She had a Master 

of Education, which was awarded in 1976. 

Teacher 3 had a total of twelve years of experience teaching in the 

regular classroom. She taught fifth grade and had approximately twenty-one 

students during the experiment who were divided into three reading groups. 

Teacher 3 had no previous computer experience. She did not hold any 

advanced degrees, but has continued her education through inservice workshops 

provided by the district and Regional Service Center. 

Teacher 4 had a total of five years of experience teaching in the regular 

classroom. He taught fourth grade and had approximately twenty-four students 

during the experiment who were divided into three reading groups. Teacher 4 

had previous computer experience on a non-Apple computer, limited to word-

processing. He obtained his Master of Education in 1986. 

Design 

Type of Study 

The single-case study, closely related to the case study, has a long and 

respectable history. Case studies and individual studies were used regularly in 

the late 1800s and early 1900s. Until the 1930s, research with sample sizes 
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from one to five was the rule rather than the exception. Such famous 

researchers as Wundt (1874-1949), Pavlov (1849-1936), Thorndike (1874-1949), 

Ebbinghaus (1850-1909), and Skinner (b. 1904) have all used the single-case 

design very successfully. 

Case studies and single-case designs have many uses. Among these are to 

1) foster clinical innovation, 2) cast doubt on theoretical assumptions, 3) 

permit study of rare phenomena, 4) develop new technical skills, 5) provide 

support for certain theoretical views, 6) result in refinement of techniques, 

and 7) provide clinical data to be used as a departure point for subsequent 

controlled investigations. This last application, the opportunity to generate 

new hypotheses which are later subjected to more rigorous types of 

experimental scrutiny, is one of the most important contributions of single-case 

studies (Barlow and Hersen, 1984). 

Certain characteristics of this study indicated than an N of 1 design was 

appropriate. Frequency of behaviors was the focus of the study. Individuals 

were studied in order to concentrate on behavioral patterns which might be 

lost if performance was averaged across a group. Elaborate statistical analyses 

were not needed because the object of the study was to observe changes in 

the subjects' performance when a change in the independent variable altered 

the conditions under which the subjects were working. All of these factors 

convinced the researcher that an N of 1 design was appropriate (Kazdin, 1982). 

To compensate for the possibility that changes in Phase 2 of the study 

could have occurred regardless of the introduction of the independent variable, 

the split-middle technique was employed. This technique allows trends within 

each phase to be examined and compared across phases. The method is usuall\' 
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applied to assessing rates of behavior, but can also be applied to measures 

such as intervals, discrete categorization, and duration. 

The data are plotted on a graph on a daily basis. Once the data are 

plotted, the split-middle technique estimates the trend or line of progress. 

This trend line is also called a celeration line, and it indicates the direction 

and rate of behavior change. If the line ascends, it is "accelerating"; if the 

line descends, it is "decelerating." 

Median rates of performance are determined for the first and second 

halves of each of the two phases. These points are used to draw the 

celeration line. One celeration line is drawn for Phase 1 and another for 

Phase 2. This line shows the rate of behavior change and a numerical value is 

computed to express the slope of the line. If the trend is positive, then the 

line is accelerating, and the rate of behavior is increasing. It the trend is 

negative, then the line is decelerating, and the rate of behavior is decreasing. 

The level of the slope is then compared from the end point of Phase 1 to 

the beginning point of Phase 2. A ratio is computed expressing how much 

higher or lower the intersection of the different celeration lines is. A visual 

inspection of the graphed data allows the researcher to note trends in data 

and changes in performance over time. 

Statistical significance can be evaluated once the split-middle or celeration 

lines have been determined. If the null hypothesis is true, then the celeration 

line of the baseline phase should be an accurate estimate of the celeration of 

the treatment phase, and 50% of the data in the intervention phase should fall 

on or above and 50% should fall on or below the projected baseline slope that 

has been extrapolated to the intervention phase. A binomial test is used to 

determine whether the number of data points that are above the projected 
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slope in the intervention phase is of a sufficiently low probability to reject 

the null hypothesis. 

The main purpose of the split-middle technique is to describe data in a 

summary fashion and to predict the outcome given a baseline rate of change. 

The usefulness of the test is that it provides a computationally simple 

technique for characterizing the trend in the data and for examining whether 

those trends depart from one another across phases. Additional information in 

the form of levels and slopes provides descriptive information which contribute 

to inferences drawn using visual inspection (Kazdin, 1982). 

Components of the Study 

This study was divided into two phases. Phase 1 and Phase 2 were both 

four weeks in length. The study examined certain teacher behaviors which 

occurred during reading instruction. For the first four weeks, a traditional 

management system was used for tracking student performance and planning 

instruction. This consisted of a grade book and a lesson plan book. The 

teacher manually entered grades in the grade book as papers were collected 

and graded throughout the week. The lesson plan book served as a guide for 

noting assignments for the reading groups, reminders for special information on 

students or groups of students, and an organizing influence on the reading 

instruction delivered by the teacher. For the second four weeks, a computer 

managed instruction system was used to track student performance and provide 

reports which could be used for planning instruction. During the entire time 

period, approximately twenty objectives were taught and approximately forty 

assignments were made for each of the students in the subjects' classes. 
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Variables 

Three dependent variables were under investigation in this study: first, 

the number of times teachers experienced feelings of satisfaction during the 

performance of record keeping tasks; second, the number of times each of the 

participating classroom teachers individualized assignments given to students in 

their reading classes; and third, the number of reteaching cycles that occurred 

in those reading classes. 

Satisfaction refers to "an attitude characterized by a feeling of 

pleasantness" (Warren, 1934) or "the state of pleasure in an organism when it 

has achieved the goal of the dominant motivating tendencies" (Wolman, 1973). 

Narrowing this conceptual definition, the researcher operationalized the 

definition of "feelings of satisfaction" as the perception of gratification or 

fulfillment experienced when one is engaging in record keeping tasks, and the 

stimulus for this perception of pleasure is either student performance, student 

progress, or the quality of reading instruction provided. 

A feeling of satisfaction would be recorded in the following instances: 1) 

A student mastered a skill after several individualized assignment were 

completed; 2) All of the students in the reading group scored over 75% on a 

given assignment; 3) Three students were re-tested on main idea this week; 4) 

The low group finished two stories this week. A feeling of satisfaction would 

not be recorded in the following instances: 1) All of the grades for the week 

were recorded; 2) No help was needed while entering information into the 

database; 3) A disruptive student was absent; 4) Students at the reading circle 

answered all comprehension questions correctly. 

The crucial point on which the determination rests is the operational 

definition. The feeling of satisfaction must occur during the performance of 
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record keeping tasks, and it must be limited to pleasure at student 

performance, progress, or the quality of reading instruction provided. The 

feelings of satisfaction recorded regarding student performance or progress 

would more likely occur while recording grades in the grade book. Feelings of 

satisfaction recorded regarding quality of instruction would likely be recorded 

while planning or reviewing plans in the lesson plan book. 

Moving on to the other two dependent variables in the study, an 

individualized assignment could only be counted if an assignment was given 

which reinforced an objective on which the child had not demonstrated 

mastery. This assignment was a task given to the student to provide practice 

or to assess mastery of a previously taught objective. The student was 

expected to complete the work independently and return it to the teacher for 

grading. A reteaching cycle could only be counted if a student was given an 

independent assignment to assess mastery on an objective for which one or 

more individualized assignments had previously been given and completed 

successfully (i.e., a score of 75% or higher.) This score was set as the 

expected level to demonstrate mastery by the district and published in the 

1987-1988 teacher handbook (Lubbock Independent School District, 1987). 

The two independent variables were the manual record keeping system and 

the computer managed record keeping system. 

Selection of Subjects 

The subjects were selected on the basis of several predetermined 

characteristics. The researcher chose the following attributes to be exhibited 

by the participating subjects: 
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1. A range of grade levels 

2. At least five years of experience teaching reading 

3. A belief in the value of individualized instruction 

4. A range of computer experience, yet no experience using 

AppleWorks 

5. Proximity to the researcher 

Four teachers were found who had these characteristics. Each participant 

taught a different grade level, ranging from a first/second split classroom to a 

fifth grade classroom. Years of teaching experience ranged from five years to 

fifteen years. All of the teachers expressed a belief in the value of 

individualized instruction and curiosity regarding the potential of the computer 

to improve their classroom planning and record keeping. Half of the teachers 

had no computer experience, and half had some computer experience. All of 

the participants started at equal levels with AppleWorks as none had worked 

with it in the past. Finally, the subjects were close enough to the researcher 

that training could be accomplished and information exchanged. 

Preparation of Subjects 

Prior to Phase 1 of the study, the researcher selected the subjects and 

prepared them for participation. The researcher carefully explained the object 

of the study, the objective coding scheme, and clarified the operational 

definitions of the variables under study. The feelings of satisfaction collection 

form was demonstrated and the teachers practiced using it for one week prior 

to the beginning of the study. The participants and the researcher reached an 

agreement concerning the labelling of grade book columns in order to facilitate 

the counting of individualized assignments and reteaching cycles. 
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Two weeks prior to the beginning of Phase 2, the researcher introduced 

the participating teachers to the AppleWorks database. A short series of 

lessons were prepared and given to teach the subjects how to boot up the 

system, retrieve files, enter data, search and arrange records in the database, 

and print out reports. The files were previously set up by the researcher. 

Each teacher had a data disk, and each reading group had its own file. This 

was necessary because most of the teachers had at least three reading groups 

in different places and in different books. The only exception was Teacher 1 

who had a split first/second grade class. Only her second grade reading group 

was included in this study so that teaching methods and materials would be 

consistent across all of the subjects. 

In the first lesson, teachers learned how to boot up the system using the 

start-up disk and the program disk. For convenience, the start-up program 

was copied onto the back of the program disk so that each teacher only had 

two disks, the program disks and the data disk. From there, the researcher 

demonstrated the process for retrieving files. The researcher and teachers 

discussed the fields included in each file and how each file represented a 

reading group in the class. The teachers practiced retrieving and saving each 

of the files previously set up on the data disk by the researcher. 

In the second lesson, teachers learned how to enter information into file 

records. Each came armed with a grade book, a set of student papers, and 

was given a dummy set of student papers to serve as an example. The grade 

book was used to enter the names of each student in the appropriate file. 

After all of the names were entered, the reseai-cher demonstrated the process 

for entering student data using the example. The researcher discussed the 

abbreviations used to enter this data and questioned the teachers to ascertain 
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understanding on their part. The following codes were used: TM4 meant that 

the objective had been taught and mastered during week four of the study. 

IA5 meant that an individualized assignment had been satisfactorily completed 

during week five of the study. F5 meant that an individualized assignment had 

been completed with less than a 75% score. RTM4 meant that the objective 

had been retested and mastered during week four of the study. RTF4 meant 

that the student failed to demonstrate mastery when retesting occurred. The 

teachers practiced by entering the data contained in the student papers they 

brought to the computer lab. The researcher subsequently checked all of the 

data entry to make sure it was correct. 

The third lesson began with another session of data entry using student 

papers brought by each teacher. Then the researcher demonstrated the process 

for printing a report. The report was printed by telling the computer to find 

and print students who had a code F and not a code RTM in their record. 

The researcher assisted the teachers printing a report showing students who 

had not mastered a particular objective. Then, as a group, the researcher and 

the teachers discussed the nature of the report and how best to use it in 

making instructional decisions. 

After the lesson on report printing was concluded, Phase 2 of the study 

began. The researcher assisted the teachers in entering student data, checked 

it afterward for accuracy, and served as a resource person for any problems 

that arose. Phase 2 of the study concluded four weeks later. 

Materials and Equipment 

AppleWorks was chosen for this experiment because it was a general 

purpose software package, readily available in elementary schools, and little 
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training was required to master the techniques necessary to generate the 

reports required for this experiment. The following equipment was used: an 

Apple He with 128K RAM, two disk drives, one AppleWorks program disk, and 

one data disk for each teacher. A dot matrix printer with an eight and one-

half inch platen width was used to print the reports. 

The researcher designed a data base with a simple format. The first field 

was the student's name, last name first. Following the name field came a 

series of fields labelled with the objective numbers that were covered during 

the second phase of the study. One file was kept for each reading group. 

Teacher 1 had three reading groups. Teacher 2 had one reading group, and 

Teachers 3 and 4 each had three reading groups. 

The researcher devised a four-digit coding system for all the objectives 

taught through the Connections reading series. The first digit indicated the 

major strands of reading skills that appeared in each grade level of the series. 

Strand one was decoding and phonics skills, two was comprehension and 

vocabulary skills, three was study skills, and four was language and literature 

skills. The second digit of the code identified the strand. This scheme was 

consistent with other objective numbering systems used for computer managed 

instruction (Gundlach, 1981; Witthuhn, 1986; Chapin and Patterson, 1977: 

Hayman and Mable, 1974). 

Activity Flow 

Phase 1 of the Study 

The first phase of the experiment was run with traditional record keeping 

methods, the grade book and lesson plan book. Mastery status was recorded in 

the appropriate column of the grade book and assignments made on the basis 
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of recorded performance. No grouping reports were generated by the 

participating teachers. The grade book was updated as papers were collected 

and graded. 

The teachers recorded their feelings of satisfaction on forms attached to 

the grade book and lesson plan book throughout each of the eight weeks of 

the experiment (see Figure 1). The recording was done only during the 

performance of record keeping tasks. Some teachers performed record keeping 

tasks once each week, others more often. Some teachers recorded grades and 

made lesson plans at school, others at home, or even in the car. Hash marks 

were recorded on the slips as the teachers experienced satisfaction as was 

operationally defined by the researcher. This type of self-monitoring device 

was consistent with those suggested by Mahoney and Thoresen (1974) and 

Barlow and Hersen (1984) for recording actuarial-frequency measurements when 

the behavior to be recorded was of relatively low frequency. The researcher 

collected and recorded the data at the close of each full week (i.e., first thing 

Monday morning). 

The basic activity flow in Phase 1 of the study was the normal pattern of 

reading instruction as it takes place in classrooms throughout the Lubbock 

Independent School District. Each teacher began the study with a new story. 

Before the children read the story, background preparation was addressed in 

the reading group. This consisted of teaching or reteaching a comprehension 

skill-recalling details, for example-and a skill sheet or workbook page was 

assigned for independent practice. This served as the first opportunity for 

assessment of mastery. If the student scored 75% or better on this 

independent activity, then mastery of the objective was recorded. If the child 
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Figure 1. The Collection Form for Teacher Feelings of Satisfaction 
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scored below 75%, then further reteaching was required. Grades were recorded 

in the grade book. 

The next step was to introduce vocabulary. Vocabulary was reinforced 

through independent practice. Vocabulary as a skill was not included in this 

study because it is not listed as an objective in the scope and sequence which 

appears in the front section of every teacher's manual. 

Once a skill and the vocabulary had been introduced, a purpose was set 

for reading and the students read independently. When they met again at the 

reading group, guided reading and application of comprehension skills took 

place. In other words, the children took turns reading aloud and answering 

questions about the story. Independent workbook and skill sheet activities 

were then assigned. These usually consisted of comprehension skills. These 

pages were not counted as individualized assignments or reteaching cycles 

unless they taught a single objective. These combination pages did not present 

the requisite four or more items on each objective that would allow a student 

to score 75% or above if missing a single item. 

After the story had been completed by the students, two more objectives 

were presented. A teaching chart was often used to present the lesson and an 

independent assignment was given. This was another opportunity to assess 

mastery of objectives. The students returned their completed papers, and the 

teachers recorded the grades in their grade books. 

The final section of each story included activities to relate the reading to 

language arts. None of these activities were used to assess mastery because 

they were not independent assignments on objectives listed in the scope and 

sequence of the reading program. 



42 

During the presentation of the story, if the teacher gave an independent 

assignment on which the child had not demonstrated mastery, then it was 

counted as an individuahzed assignment for that objective. If the child had 

successfully completed two individualized assignments, then the next 

independent assignment was considered to be a test. Whether or not the 

student demonstrated mastery at that point, this assessment was counted as 

the close of a reteaching cycle. If the student scored less than 75%, another 

reteaching cycle was begun. The researcher counted the number of 

individualized assignments and the number of reteaching cycles from the 

teachers' grade books and recorded the data. 

Phase 2 of the Study 

This basic flow of reading activities did not change as the study moved 

from Phase 1 to Phase 2. Teachers continued to monitor feelings of 

satisfaction while engaged in record keeping tasks. The only difference was 

the method of record keeping. During Phase 1, student performance was 

tracked through the grade book. During Phase 2, the teachers, with assistance 

from the researcher, entered information into each student record as papers 

were collected and graded. This process occurred in the computer lab and 

usually toward the end of the week. Data entry was not automated. The 

information entered was in abbreviated form and included the classification of 

the assignment and the week of the study. 

Following a hypothetical student through a few weeks of instruction, one 

can see how this system worked. Objective 2301 was introduced during week 

five of the study. This objective was (2) from the second strand. 

comprehension and vocabulary skills. This objective was (3) in the third grade 
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reading book. This objective was (01) the first in the strand, specifically, 

recalling details. The teacher introduced this skill at the reading table during 

group instruction. A workbook page was assigned for independent work. The 

student scored only 60% on the assignment. This particular score would be 

entered into the student record at field 2301 and recorded as an F5, meaning 

that the student had not scored 75% or above on the first exposure to this 

objective that occurred at week five of the study. 

Two days later, the same skill was reviewed during reading group. This 

time, the teacher assigned a skill sheet to the student. The skill sheet was 

completed independentiy and the student scored 80%. At this point, the 

teacher recorded an IA5 in field 2301 of the student record. IA indicated that 

the student completed an individualized assignment on a skill that he had not 

yet mastered and that the performance level was 75% or more. The week 

number did not change because the assignment was completed during week five 

of the study. 

The next week, recalling details was discussed again during reading group. 

The teacher assigned another workbook page for the student to complete at 

his desk. He again scored better than 75%. The teacher entered IA6 in field 

2301 of the student record, indicating a second successfully completed 

individualized assignment, and decided that the student was ready to be 

retested for mastery. 

Three days later the student was given another independent assignment on 

recalUng details. He completed the assignment with 100% accuracy. The 

teacher entered RTM6, retaught and mastered, in field 2301 of the student 

record. Of course, the student might not have performed so well. In that 
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case, RTF6 would have been entered indicating that the student failed to 

demonstrate mastery on the objective. 

While looking over the series of entries in field 2301 of this student's 

record, the researcher counted the number of individualized assignments and 

reteaching cycles. The individualized assignments were easily picked out by 

the distinctive lA abbreviation. The reteaching cycles were identified by first 

noting an F entry, and then by following the progressive individualized 

assignments until a RT entry was found. Whether or not the retesting was 

successful, it was counted as a reteaching cycle. Some students required 

several reteaching cycles before they mastered a particular skill. 

To identify groups of students who had not mastered a particular 

objective, it was necessary to generate a report from the file containing all of 

the students in the reading group. The teacher sorted through the records by 

specifying the objective number and setting the parameters for the search. 

This was done by telling the database that a report was desired which listed 

all of the students who had an F entry in field 2301 and did not have an RTM 

entry in field 2301. The relational operator "and" prevented inclusion of 

students who had previously been retested and demonstrated mastery on 

objective 2301 (see Figure 2). 

In addition to printing reports of groups of student who needed further 

work on a particular objective, it was also possible to print a report of a 

single student. The student name was selected and the accompanying record 

retrieved and printed. This allowed a closer look at an individual student's 

performance and was used to determine whether or not the student was ready 

for retesting or whether he or she required further individualized assignments 

(see Figure 3). 
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All of the data entry for Teachers 1, 2, and 3 was accomplished in the 

computer lab at their elementary school. Teacher 4 had access to an Apple 

computer lab at a nearby elementary school. 

Treatment of Data 

The frequency data occurring during the traditional and computer managed 

record keeping system phases for each classroom were recorded at standard 

intervals of one week. 

White's technique, as reported by Hersen and Barlow (1984), Lian (1983), 

and Kazdin (1982) for calculation and statistical analysis for N of 1 

experimental design, was used to compare the frequencies recorded for each 

classroom with respect to changes in levels and slopes. This enabled the 

researcher to determine if there were indeed significant differences in 

effectiveness between the phases when traditional and computer managed 

record keeping methods were employed. 

This procedure, which determined significant difference in performance 

between phases, required the following steps: 

1. The data were plotted on a graph. 

2. A celeration line was drawn for each phase. The mean point for the 

data entered for weeks one and two was calculated and marked. The mean 

point for the data entered for weeks three and four was calculated and 

marked. The two mean points were then connected. This process was 

repeated for Phase 2. This line was the celeration line for the phase and 

extended from the first week to the last week of the phase. 

3. The ending level and beginning level were the points on tlie scale 
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which represented the right end of the celeration line (week four) for phase 1 

and the left end of the celeration line (week five) for phase 2. 

4. The degree of slope for the celeration line was calculated with the 

following equation: Y1-Y2/X1-X2, where XI and Yl were the coordinates of 

the beginning of the celeration line, and X2 and Y2 were the coordinates of 

the end of that line within each of the two phases (Pagano, 1986). 

5. The celeration line was labelled as "acceleration" or "deceleration." If 

the celeration line moved upward from left to right, it was acceleration and 

marked with a positive sign. If the celeration line moved downward from left 

to right within the phase, it was deceleration and marked with a negative sign. 

6. The degree of change of level across phases was calculated by 

comparing the ending level of the first phase and the beginning level of the 

second phase. The highest of these two levels was divided by the lowest to 

yield a ratio. 

7. The degree of change of slope across the two phases was calculated in 

one of two ways, depending on the relationship of the celeration lines 

appearing in the two phases. If the celeration lines for the two phases were 

both moving in the same direction, then the highest slope was divided by the 

lowest. If the celeration lines for the two phases were moving in opposite 

directions, one being acceleration and the other being deceleration, then the 

two slopes were multiplied. If the result of the calculation chosen represented 

an increase in the target behavior, it was preceded by a positive sign. If the 

result indicated a decrease in the target behavior, it was preceded by a 

negative sign. 



49 

8. The level of statistical significance for the difference between the two 

phases was determined by using the following formula: 

P = (n/x)*p^n 

Where: 

n = the total number of weeks in each phase 

x = the total number of weeks where the data points in the second phase are 

above or below the extended celeration line. The extended celeration line is 

the celeration line of the first phase extended across the second phase, 

p = the null hypothetical probability level of .5 (Hersen and Barlow, 1984; Lian, 

1983; Kazdin, 1982). 



CHAPTER III 

RESULTS 

The research questions posed for this study concerned the differences, if 

any, that might be found for the classroom teacher using a computer managed 

instruction system as opposed to a manual instructional management system. 

The questions were, specifically: 

1. Will the teachers report more frequent feelings of satisfaction when 

they engage in record keeping tasks when a computerized management system 

is in use? 

2. Will the teachers individualize student assignments more often when a 

computerized system is in use? 

3. Will the teachers engage in more cycles of reteaching skills on an 

individual student basis when a computerized management system is in use? 

The hypotheses, stated in the null form, follow from these questions. 

They are: 

1. No significant difference will be found between the manual record 

keeping and the CMI phases regarding the frequency of feelings of satisfaction 

experienced and recorded by the subjects while engaging in record keeping 

tasks. 

2. No significant difference will be found between the manual record 

keeping and the CMI phases regarding the frequency of individualized reading 

assignments given by the subjects during reading instruction. 

3. No significant difference will be found between the manual record 

keeping and the CMI phases regarding the frequency of reteaching cycles 

completed by the subjects during reading instruction. 

50 
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The results of the present study are presented under three headings: 

frequency data, data analysis, and discussion. As previously stated, the data 

for each phase of the experiment was analyzed to show changes in levels and 

slopes. The purpose of this analysis was to determine if there was a 

significant difference between using a manual record keeping system or a 

computerized management system upon the three variables under study. As 

this was a pilot study, the results were tested at the .01, .05, and .1 level of 

confidence. No results were significant at the .01 or .05 levels. Some results 

were significant at the .1 level. 

Frequency Data 

The frequency data for each teacher in each of the areas of concern 

(feelings of satisfaction with record keeping tasks, number of individualized 

assignments, and number of reteaching cycles completed) are presented in 

Tables 1 through 4. Phase 1 data are shown by week for each of the four 

weeks included in the first period of the study. Phase 2 data are shown by 

week for each of the four weeks included in the second period of the study. 

The data are further organized by hypothesis so that the reader can see the 

number of instances which were recorded for feelings of satisfaction, 

individualized assignments, and reteaching cycles completed for each teacher, 

each week of the study. 
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Table 1 

Frequency Data for Teacher 1 Showing the Number of Feelings of Satisfaction 
Experienced, Number of Individualized Assignments Made, and Number of 
Reteaching Cycles Completed by Phase, by Week, and by Variable 

Phase 1 Phase 2 

Week 1 2 3 4 5 6 7 8 

Feelings of Satisfaction Experienced 

5 5 14 5 6 4 16 4 

Number of Individualized Assignments Made 

6 22 22 7 23 29 21 17 

Number of Reteaching Cycles Completed 

0 0 13 7 8 13 7 25 
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Table 2 

Frequency Data for Teacher 2 Showing the Number of Feelings of Satisfaction 
Experienced, Number of Individualized Assignments Made, and Number of 
Reteaching Cycles Completed by Phase, by Week, and by Variable 

Phase 1 Phase 2 

Week 1 2 3 4 5 6 7 8 

Feelings of Satisfaction Experienced 

1 3 1 0 3 3 4 5 

Number of Individualized Assignments Made 

1 5 7 1 3 7 14 0 

Number of Reteaching Cycles Completed 

0 3 4 0 0 2 0 10 
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Table 3 

Frequency Data for Teacher 3 Showing the Number of Feelings of Satisfaction 
Experienced, Number of Individualized Assignments Made, and Number of 
Reteaching Cycles Completed by Phase, by Week, and by Variable 

Phase 1 Phase 2 

Week 1 2 3 4 5 6 7 8 

Feelings of Satisfaction Experienced 

2 5 6 4 7 1 10 8 

Number of Individualized Assignments Made 

33 0 35 9 0 0 44 29 

Number of Reteaching Cycles Completed 

0 0 1 0 0 0 0 0 
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Table 4 

Frequency Data for Teacher 4 Showing the Number of Feelings of Satisfaction 
Experienced, Number of Individualized Assignments Made, and Number of 
Reteaching Cycles Completed by Phase, by Week, and by Variable 

Phase 1 Phase 2 

• 1 « ^ » • • • • ! i i - r i i i i I I 

Week 1 2 3 4 5 6 7 8 

Feelings of Satisfaction Experienced 

1 1 1 0 2 4 5 3 

Number of Individualized Assignments Made 

2 1 17 12 16 28 16 34 

Number of Reteaching Cycles Completed 

0 2 3 0 2 0 5 2 
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Data Analysis 

Teacher 1 

Figures 4, 5, and 6 present, in graph form, the frequency data collected 

during the eight weeks of the experiment. Using this information, changes in 

level and slope for each of the three variables were calculated. The 

calculations, changes, and significance level of those changes are presented in 

Table 5. 

A comparison between Phase 1 (manual record keeping) and Phase 2 

(computerized record keeping) shows the following: 

1. From Phase 1 to Phase 2, feelings of satisfaction increased slightly 

in level, increased slightly in acceleration, and the difference in frequency was 

significant at the .1 level. The change was not significant at either the .01 or 

.05 level. 

2. The number of individualized assignments occurring during Phase 2 of 

the experiment also showed an increase in level, a decelerating trend, and a 

significant change in frequency when tested at the . 1 level. The change was 

not significant at either the .01 or .05 level. 

3. The number of reteaching cycles completed in Phase 2 increased 

slightly in level and decreased in the rate of acceleration. The difference in 

frequency of reteaching cycles was significant when tested at the .1 level. 

The changes were not significant at either the .01 or .05 level. 
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Teacher 2 

Figures 7, 8, and 9 present, in graph form, the frequency data collected 

during the eight weeks of the experiment. Using this information, changes in 

level and slope for each of the three variables were calculated. The 

calculations, changes, and significance level of those changes are presented in 

Table 6. 

A comparison between Phase 1 (manual record keeping) and Phase 2 

(computerized record keeping) shows the following: 

1. Feelings of satisfaction increased in initial level, increased in 

acceleration, and the change in frequency was significant when tested at the .1 

level. The results were not significant at the .01 or .05 level. 

2. The number of individualized assignments occurring during the 

experiment also showed an increase in level, an increase in acceleration, but 

not a significant change in frequency when tested at the .01, .05, and .1 

levels. 

3. The number of reteaching cycles completed remained at the same 

level, increased in acceleration, and the change in frequency was significant 

when tested at the .1 level. The results were not significant at the .01 or .05 

levels. 
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Teacher 3 

Figures 10, 11, and 12 present, in graph form, the frequency data 

collected during the eight weeks of the experiment. Using this information, 

changes in level and slope for each of the three variables were calculated. 

The calculations, changes, and significance level of those changes are 

presented in Table 7. 

A comparison between Phase 1 (manual record keeping) and Phase 2 

(computerized record keeping) shows the following: 

1. From Phase 1 to Phase 2, feelings of satisfaction increased in level, 

increased in acceleration, and the increase in frequency was not significant 

when tested at the .01, .05, or .1 levels. 

2. The number of individualized assignments occurring during Phase 2 of 

the experiment showed a decrease in level, an increase in acceleration, and the 

increase in frequency was significant at the .1 level. The change was not 

significant at the .01 or .05 levels. 

3. The number of reteaching cycles completed in Phase 2 did not 

increase in level or acceleration. The change was significant when tested at 

the .1 level. It was not significant at the .01 or .05 level. 
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Figure 10. Number of Feelings of Satisfaction Experienced During the 
Performance of Record Keeping Tasks by Teacher 3 for Each Week of Phase 1 
and Phase 2 of the Study 
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+ 
8 

Figure 11. Number of Individualized Assignments Made by Teacher 3 for Each 
Week of Phase 1 and Phase 2 of the Study 
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Figure 12. Number of Reteaching Cycles Completed by Teacher 3 for Each 
Week of Phase 1 and Phase 2 of the Study 
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Teacher 4 

Figures 13, 14, and 15 present, in graph form, the frequency data 

collected during the eight weeks of the experiment. Using this information, 

changes in level and slope for each of the three variables were calculated. 

The calculations, changes, and significance level of those changes are 

presented in Table 8. 

A comparison between Phase 1 (manual record keeping) and Phase 2 

(computerized record keeping) shows the following: 

1. During Phase 2 of the experiment, feelings of satisfaction increased 

in initial level, increased in acceleration, and the increase in frequency was 

significant at the .1 level. The changes were not significant at the .01 or .05 

levels. 

2. The number of individualized assignments occurring during the second 

phase of the experiment also showed an increase in level, a decrease in 

acceleration, and the change in frequency was not significant at the .01, .05, 

or. 1 levels. 

3. The number of reteaching cycles completed during Phase 2 increased 

in level, increased in acceleration, and the change in frequency was significant 

at the .1 levels. The change was not significant at the .01 or .05 level. 
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Figure 13. Number of Feelings of Satisfaction Experienced During the 
Performance of Record Keeping Tasks by Teacher 4 for Each Week of Phase 1 
and Phase 2 of the Study 
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Figure 14. Number of Individualized Assignments Made by Teacher 4 for Each 
Week of Phase 1 and Phase 2 of the Study 
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Figure 15. Number of Reteaching Cycles Completed by Teacher 4 for Each 
Week of Phase 1 and Phase 2 of the Study 
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CHAPTER IV 

DISCUSSION, CONCLUSIONS, AND 

RECOMMENDATIONS 

Discussion 

The questions forming the foundation for this study concerned the 

differences, if any, that might be found for the classroom teacher using a 

computer managed instruction system compared to a manual instructional 

management system. These questions were: 

1. Will the teachers report more frequent feelings of satisfaction when 

they engage in record keeping tasks when a computerized management system 

is in use? 

2. Will the teachers individualize student assignments more often when a 

computerized system is in use? 

3. Will the teachers engage in more cycles of reteaching skills on an 

individual basis when a computerized management system is in use? 

The three hypotheses were drawn from the three questions and were 

stated in the null form. Hypothesis 1 was tested to provide an answer to the 

first question. Hypothesis 2 was tested to provide an answer to the second 

question. Hypothesis 3 was tested to provide an answer to the third question. 

Results were obtained for each hypothesis. 

Hypothesis 1 

The first hypothesis was: no significant difference will be found between 

the manual record keeping and the CMI phases regarding the frequency of 

feelings of satisfaction experienced and recorded by the subjects while 

engaging in record keeping tasks. 
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According to the results of the study. Hypothesis 1 was rejected in three 

of the four cases when tested at the .1 level. It can be seen in Figure 16 

that the recorded number of feelings of satisfaction increased significantly for 

Teachers 2 and 4 during the second phase of the experiment. Teacher 1 

showed a significant decrease in frequency of feelings of satisfaction compared 

to the projections derived from Phase 1 data. Teacher 3 continued along the 

projected frequency trend for feelings of satisfaction; therefore, the change in 

Phase 2 of the experiment was not significant for Teacher 3. 

Hypothesis 2 

The second hypothesis was: no significant difference will be found 

between the manual record keeping and the CMI phases regarding the 

frequency of individualized reading assignments given by the subjects during 

reading instruction. 

According to the results of the study, Hypothesis 2 was confirmed in two 

of the four cases, and rejected in the other two cases when tested at the .1 

level. It can be seen in Figure 16 that a computerized record keeping system 

did not significantiy affect the number of individualized assignments for 

Teachers 2 and 4. Teacher 3 showed a significant decrease in frequency of 

individualized assignments when actual data from Phase 2 was compared to the 

projected celeration line from Phase 1. A significant positive effect was noted 

for Teacher 1. 

Hypothesis 3 

The third hypothesis was: no significant difference will be found between 

the manual record keeping and the CMI phases regarding the frequency of 

reteaching cycles completed by the subjects during reading instruction. 
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Phase 2 results showing a significant positive deviation 
from the projected celeration line originating in Phase 1. 

Hypothesis 1 

Teacher 2 
Teacher 4 

Hypothesis 2 

Teacher 1 

Hypothesis 3 

Phase 2 results showing a significant negative deviation 
from the projected celeration line originating in Phase 1. 

Hypothesis 1 

Teacher 1 

Hypothesis 2 

Teacher 3 

Hypothesis 3 

Teacher 1 
Teacher 2 
Teacher 3 
Teacher 4 

Phase 2 results showing no significant deviation from the 
projected celeration line in Phase 1. 

Hypothesis 1 

Teacher 3 

Hypothesis 2 

Teacher 2 
Teacher 4 

Hypothesis 3 

Figure 16. Summary of the Results Showing Significant Positive and Negative 
Deviations from Projected Celeration Lines Originating in Phase 1, and Results 
Showing No Significant Deviation from Projected Celeration Lines Originating 
in Phase 1 for Hypotheses 1, 2, and 3. 
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According to the results of this study. Hypothesis 3 was rejected in all 

four cases when tested at the .1 level. It can be seen in Figure 16 that a 

computerized record keeping system significantly affected the number of 

reteaching cycles for all subjects. Teachers 1, 2, 3, and 4 deviated from the 

projected celeration line originating in Phase 1 in a significant and negative 

direction. 

Conclusions 

The findings produced during this study by each of the four subjects may 

be analyzed in several ways. Visual inspection of the graphs made from the 

data provide a foundation for drawing conclusions about each individual subject 

separate from the issue of statistical significance. Testing the results for 

significance yielded another type of information. Finally, looking at all four 

subjects as a group provided yet another perspective from which to draw 

conclusions about the effects of the computer managed record keeping system 

designed by the researcher on the three dependent variables-feelings of 

satisfaction experienced, individualized assignments given, and reteaching cycles 

completed. 

Statement of Conclusions 

A single-subject, A-B design does not produce definitive conclusions which 

can be generalized wholesale to the larger teaching population of which the 

subjects were members. This study was designed to begin the task of 

answering three particular questions as they applied to four specific 

individuals. Many factors influenced these subjects, therefore the results 

obtained from the subjects. Some of these factors were accessibility to the 

computer lab, the database design, the degree of prior computer knowledge 
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held by each teacher, the type of classroom assignment these subjects had, the 

instructional style and priorities of each subject, and the need for a 

computerized management system in the subject area of reading. 

Fh-st, the researcher assumed that it was desirable for teachers to 

experience frequent feelings of satisfaction while engaging in record keeping 

tasks, give individualized assignments to students who had not mastered an 

objective, and to retest those students for mastery at intervals. Given this 

assumption, and the thrust of a great deal of opinion-oriented literature 

touting the benefits of computer managed instruction, it is easy to conclude 

that any CMI system should have a consistent, positive effect on the three 

dependent variables targeted in this study. This conclusion would be 

superficial and incorrect. As discussed in Chapter II of this dissertation, much 

of the research on the effectiveness of CMI systems is contradictory and 

trends may be interpreted in a variety of directions. 

Within the framework and limitations of this study, the subjects did not 

experience a consistent, statistically significant increase in numbers of feelings 

of satisfaction, individualized assignments, or reteaching cycles while using a 

CMI system designed with the AppleWorks database. The findings tentatively 

suggest that: 

1. Providing a simple computer managed instruction system, based on a 

general purpose database, for regular classroom teachers to use in managing 

instruction of their reading groups is not likely to cause those teachers to 

experience a consistent, significant increase in the number of feelings of 

satisfaction they experience during the performance of record keeping tasks. 

2. Regular classroom teachers using a simple computer managed 

instruction system, based on a general purpose database, iue not likely to 
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consistendy and significantly increase the number of individualized assignments 

given to students in their reading groups. 

3. Regular classroom teachers using a simple computer managed 

instruction system, based on a general purpose database, are not likely to 

consistendy and significantiy increase the number of reteaching cycles 

completed for students who fail to master specific objectives presented in their 

reading classes. 

Discussion of the First Conclusion 

The first conclusion was that teachers using the same database in the 

same manner as the subjects participating in this study would not necessarily 

experience a consistent and statistically significant increase in the number of 

feelings of satisfaction they recorded while engaging in record keeping tasks. 

The logic behind this conclusion is also related to the logic leading to the 

other conclusions. For a teacher to legitimately record a feeling of 

satisfaction, as operationally defined by the researcher, the feeling must have 

been prompted by student performance, student progress, or pleasure with the 

quality of instruction delivered. If student progress and performance was 

occurring at the same level in each of the two phases, then no increase in 

stimuli producing satisfaction existed to make a difference when the 

AppleWorks database CMI system was in use. If student progress and 

performance was occurring at the same level in each of the two phases, then 

no difference in individualized assignments and reteaching cycles was occumng 

when the AppleWorks database CMI system was in use. 

A major factor that might have affected the data generated to test this 

hypothesis lies in the difficulty of relying upon self-monitoring by the subject. 
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This is the method of choice when the behavior to be monitored can only be 

detected by the subject, but one must view the results with caution. All of 

the teachers appreciated the readability and neatness of the printed reports 

generated by the AppleWorks system. They admitted that this might account 

for some of the feelings of satisfaction recorded. It is possible that some of 

the feelings of satisfaction recorded during Phase 2 were generated from a 

sense of mastery of the CMI system itself rather than the operationally 

defined limit of "feelings of satisfaction recorded by each participating teacher 

regarding student progress or quality of reading instruction provided." 

It is true that, relying upon visual inspection of the graphed data, all four 

of the teachers experienced either an increase in level or acceleration in the 

rate of feelings of satisfaction recorded in Phase 2 of the study. These 

increases, however, were statistically significant in only three of the four 

cases, and at only a relatively low level (.0625). Without more information on 

a larger number of subjects representing a more random sampling of the 

teaching population, and a majority of results at a higher level of significance, 

it would be very difficult to confidently assert that teachers using the same 

database in the same manner as the subjects participating in this study would 

experience a consistent and statistically significant increase in the number of 

feelings of satisfaction they recorded while engaging in record keeping tasks. 

Discussion of the Second Conclusion 

The second conclusion was that teachers using the same database in the 

same manner as the subjects participating in this study would not necessarily 

experience a consistent and statistically significant increase in the number of 

individualized assignments they gave to students in their readin" classes. 
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The reasoning behind this conclusion is closely related to the reasoning 

leading to the third conclusion. For a teacher to individualize instruction, or, 

to a lesser degree, retest to complete a reteaching cycle, he or she must first 

identify the student needing extra work and then make an assignment on that 

objective. Making an assignment can vary in difficulty. The method of least 

effort is to wait until the textbook presents additional materials on the same 

objective. The method of little effort is to use the reteaching masters 

provided by the reading series for just such an eventuality. The method of 

greatest effort is to create the material oneself, or locate material in other 

sources, such as old reading texts, complimentary copies of textbooks up for 

adoption, or independentiy published collections of activity sheets and 

workbooks. 

If a child required reteaching, only two to four reteaching pages were 

available for any particular objective. This meant that teachers must search 

sources other than the basal reading series for reteaching material when a 

child has done both of the reteaching masters without demonstrating consistent 

mastery of the objective. None of the teachers used material from other 

sources. They simply waited for the series to provide the next exposure to 

any objectives not mastered by the student. All of the participants expressed 

confidence that the students would eventually "get" the objectives just by 

progressing through the textbook. 

From visual inspection of the graphed data, three of the four subjects 

experienced an increase in level, indicating that more assignments were 

individualized during Phase 2 of the study. These increases were significant in 

only two of the four cases, and at only relatively low levels (.083 and .0625). 

The level of confidence coupled with the knowledge that none of the subjects 
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went outside of the basal reading materials to make individualized assignments 

leads one to question the effectiveness of the small scale CMI system even 

though there was some increase in the frequencies tabulated for this variable. 

From the literature discussed in Chapter I of this dissertation, it was 

evident that at least one factor was present in all of the studies where CMI 

was proven successful. That factor was the degree of control that the teacher 

had over the instruction of the children. The successful systems described 

earlier were all integrated with curriculum materials in such a way that they 

either prescribed student work based upon past performance or gave suggested 

assignments. The large databases described evidently contained many 

alternative activities for each objective, and these were easily obtained by the 

teacher. 

This factor was deliberately missing from the CMI system designed by the 

researcher, and it is interesting to speculate about the effect. Teachers may 

have recorded more instances of individualized instruction simply because they 

were more aware of it through the process of recording data in the database. 

Had a commercial CMI system been used and alternative assignments provided 

by that system or the researcher, different results may well have been 

produced. 

Discussion of the Third Conclusion 

The third conclusion was that teachers using the same database in the 

same manner as the subjects participating in this study would not necessarily 

experience a consistent and statistically significant increase in the number of 

reteaching cycles they completed for students who failed to master specific 

objectives presented in the reading class. 
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For a teacher to complete a reteaching cycle by retesting a student for 

mastery, two things must happen. First, the student must be identified, and 

second, the retesting assignment must be located. The method, again, of least 

effort is to allow the textbook to automatically provide that test by waiting 

for the unit test. Greater effort must be expended if one wanted to retest 

before the unit test because alternative assignments must be located. 

Visual inspection of the graphed data shows that two of the subjects 

demonstrated an increase in the number of reteaching cycles completed over 

the second phase. Two subjects showed a large number of reteaching cycles 

completed on the final week of the experiment because they gave the unit test 

that week. All of the subjects completed significantly fewer reteaching cycles 

than the data from Phase 1 projected. 

These conflicting bits of information may be explained by several factors. 

First, the teachers may have set a lesser priority on retesting than reteaching 

(a term that can be used, for the purposes of this study, interchangeably with 

making individualized assignments). Second, the teachers may have been 

waiting for the unit test to take care of retesting for objectives students had 

been working on throughout the unit of instruction. This may be attributable 

to the MacMillan reading series itself. Modern basal reading series are 

designed to maintain, reteach, and retest specific objectives automatically. 

As the students progress through the reading book, certain objectives, 

which are to be tested later, are introduced in each story. They are also 

reviewed several times through the reading unit, which usually contains 

approximately six to eight stories. Review objectives from previous units 

appear on a rotating basis. Each story contains several workbook and skill 
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master pages on vocabulary and new objectives, and it also includes a 

workbook or skill page on a previously introduced objective. 

The process of maintaining and reteaching objectives used by the 

MacMillan reading series is called distributed practice. Hunter (1967) states 

that distributed practice is the timing of practice sessions such that at the 

introduction of a skill, practice should be frequent. As the child progresses, 

practice should be distributed over longer periods of time. This occurs 

through the unit in the reading book because objectives are practiced 

frequently when they are first introduced, and then the objectives are 

reviewed with longer and longer periods of time between presentations as the 

student progresses through the book. 

This tendency of waiting for the series to provide re-exposure to 

objectives not mastered by the student was apparent in the areas of both 

individualized assignments and retesting. Unit tests were provided by the 

series with multiple items keyed to the objectives presented in that unit. If a 

child did not demonsurate mastery on an objective by completing the first 

independent assignment with a score of 75% or above, then most of the 

teachers simply waited for the unit test before they tested again. 

Other Factors Affecting the Results of the Study 

Each of the participating teachers expressed the opinion that the computer 

was not as readily accessible as the grade book and lesson plans. As 

previously stated, all data entry was performed in the computer lab at the 

elementary school. One teacher preferred to do lesson planning and recording 

grades on Sunday night in her living room while watching television. This was 

not a situation where a computer was convenient! All of the teachers were 
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accustomed to doing most of their record keeping at home or at their desk 

where more working space was available. Each mentioned that working in the 

computer lab was difficult because there was not a great deal of space for 

sorting through stacks of student papers. 

Two of the teachers indicated that they did not like computers, found the 

data entry process tedious and time-consuming, and preferred the comfort and 

security of the traditional grade book. They admitted that they simply had a 

negative bias for computers. They both expressed the opinion that computers 

were okay for other people, but not for them. These two teachers were the 

subjects with no previous computer experience. The other two teachers did 

not express a dislike for using computers, but neither wanted to continue using 

the system designed by the researcher. 

All four of the teachers shared some of the same objections about the 

CMI system designed by the researcher. First, they all liked using the 

gradebook because it was totally portable and required no new skills to use. 

Second, they all liked working in their rooms because all necessary materials 

were at hand should they need to look up a page number or consult a lesson 

plan book, because there was space to sort through papers while grading, and 

because papers could be filed immediately after grades were recorded. Second 

to working in their rooms was the teachers' preference for working at home. 

Both locations were preferable to working in the computer lab because the 

teachers unanimously found them more convenient. Third, they all found the 

data entry and report printing process to be tedious and time-consuming, 

especially since the grade book could not be abandoned during the CMI phase 

of the experiment. Everyone expressed the opinion that a central operator 

who entered data and printed reports would be much better than the teacher 
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having to perform those duties. Lastiy, the teachers expressed the opinion 

that they did not believe that their teaching practices had changed much while 

using the database to keep track of individual student progress. Since no new 

teaching materials were involved and the book was going to present each skill 

several times anyway, they taught the same way with the same materials 

regardless of the record keeping method used. 

General Conclusions 

This researcher concluded that one or more compelling reasons must exist 

for using a computer managed instruction system on any significant scale. 

When the materials used to teach a subject were packaged in such a way that 

distributed practice, reteaching, and intermittent testing were virtually 

automatic and accomplished by following the teaching manual provided, then 

sufficient reason to use a CMI system did not exist. All of the successful 

systems discussed in Chapter I of this dissertation were designed to handle a 

large scale curriculum with many sequenced objectives and related test items. 

Several of them incorporated the instructional materials into the system 

package so that computer assisted instruction and management were occurring 

together, thus providing distributed practice for those students who did not 

demonstrate early mastery of objectives. Others were used to tie available 

materials together in such a way that the student progressed through them in 

an orderly fashion and that the materials themselves were used more 

efficiently and effectively from a resource management standpoint. 

When the student load was such that manual record keeping was not a 

difficult task, then sufficient reason to use a CMI system did not exist. 

Again, in each of the successful CMI systems discussed earlier in tiiis 
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dissertation, number of students was an important consideration. Systems 

designed for colleges and universities were built to handle so-called "monster" 

classes where student loads could be as much as one thousand. Obviously, 

hand record keeping of grades and progress was nearly impossible in such a 

situation. CMI systems utilized by public school districts were aimed at 

district wide record keeping. Automated data entry from a cenu-al location 

was a standard component of such systems, whether that occurred from on-line 

instruction and testing or scanning bubbled-in test forms. The conventional 

grade book, teacher's manual, and lesson plan book appeared to be quite 

adequate for the regular classroom teacher in Lubbock Independent School 

District as class loads rarely exceeded twenty-eight. 

When record keeping requirements by the district or the state were limited 

to a relatively small number of forms, or that information was required to be 

submitted only on designated forms, then sufficient reason to use a computer 

managed instruction system did not exist. If a district required reporting 

formats that were impossible or very difficult to do by hand, reason for 

computer management of student information might exist. Examples of such 

reports might include class profiles, item analyses of tests, progress reports for 

every student, breakdowns of the mastery rate for each individual objective, 

and extensive individual student performance records. The classroom setting 

employed by this study was one in which these factors did not indicate a need 

for CMI. 

A strong, consistent trend of positive results was not forthcoming in this 

study. However, there is value in the lack of validation of computer managed 

instruction systems in the regular classroom setting. Use of computers is 

sometimes proposed when traditional methods of record keeping and data 
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processing are quite adequate and may even have some advantages. 

Consideration and design of a curriculum presentation incorporating distributed 

practice may also be a more effective and less expensive answer than computer 

managed instruction. Research in the field of computer use in education is 

valuable when it shows new best practices to follow. It is equally valuable 

when it shows that using the computer in certain situations is not particularly 

desirable. 

This study suggested that computer managed instruction may be valuable 

and necessary in situations where one is dealing with an extensive sequence of 

objectives, a very large student load, or complicated reporting formats. 

Computer managed instruction is not as valuable and necessary in the regular 

classroom where none of these compelling factors exist. 

Recommendations 

The two-phase, single-subject experimental design can be valuable for 

evaluating the effects of different instructional management methods on 

selected teacher behaviors. The behaviors, specifically, are the number of 

times teachers experience feelings of satisfaction while performing record 

keeping tasks, frequency of individualized assignments, and number of 

reteaching cycles completed. The following studies could be undertaken within 

this framework: 

1. Studies which replicate the present study. 

2. Studies which compare the effectiveness of traditional and CMI systems 

at varying levels of complexity. It would be interesting to find out at what 

point a computer managed instruction system is valuable enough to change 
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teacher's instructional behaviors. What student load is necessary? What 

record keeping load is necessary? 

3. Studies which seek to discover what types of instructional programs 

best lend themselves to computer managed instruction. 

4. Studies which compare computer managed instruction systems' 

effectiveness at the elementary, secondary, undergraduate, and graduate levels. 

5. Studies which target other variables in a comparison between 

traditional and computer managed instructional systems. What kind of time 

savings can be achieved? Which is more cost effective? What kinds of 

attitude changes occur on the part of teachers, students, and parents? 

6. Studies which try to assess what kinds of achievement differences 

occur under traditional and computer managed instruction systems at the 

district and the building level. 

7. Studies which attempt to trace what kinds of implementation methods 

enhance the possibilities of having a successful system at the district and the 

building level. 

8. Studies which attempt to discover a correlation between teaching style, 

methods, and personal characteristics which are likely to be found in a 

successful user of a computer managed instruction system. 

9. Studies which attempt to discover a correlation between student 

achievement and the degree to which a computer managed instruction system is 

implemented. 

10. Studies which employ a design that is more sensitive to showing 

changes in subjects attitudes and degree of adoption for a computer managed 

instruction system over the implementation time period. 



CHAPTER V 

SUMMARY 

Teachers who work within the complex framework of the mastery learning 

or individualized learning approach are faced with varying degrees of tracking 

and record keeping tasks. These tasks multiply with an increase in any of 

several factors. These factors are number of students, number of objectives to 

be taught, and number of reteaching cycles required by the students in the 

class. Many authors suggest that the computer can be used to assist in 

managing individualized instruction to the benefit of both the student and 

teacher. 

Some literature suggested that computer managed instruction might be an 

effective means for handling student and instructional information. Other 

studies show that this was not always the case. Curriculum scope, 

instructional materials and methods, number of students, degree to which the 

system is implemented, teaching assignment, teacher attitude toward computers, 

system design, and time required of the teacher using the system all appeared 

to had a great deal of influence on the success and effectiveness of a 

computer managed instruction system. 

Three questions were posed by the researcher, two concerning different 

components of the individualized instruction process and one concerning the 

satisfaction experienced by the teacher providing instruction. The first 

question was: will the teachers report more frequent feelings of satisfaction 

while engaging in record keeping tasks when a computerized management 

system is in use? The second question was: will the teachers individualize 

student assignments more often when a computerized system is in use? The 
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third question was: will the teachers engage in more cycles of reteaching 

skills on an individual student basis when a computerized management system 

is in use? 

To answer the questions posed by the researcher, three null hypotheses 

were developed. Hypothesis 1 was: no significant difference will be found 

between the manual record keeping and the CMI phases regarding the 

frequency of feelings of satisfaction experienced and recorded by the subjects 

while engaging in record keeping tasks. Hypothesis 2 was: no significant 

difference will be found between the manual record keeping and the CMI 

phases regarding the frequency of individualized reading assignments given by 

the subjects during reading instruction. Hypothesis 3 was: no significant 

difference will be found between the manual record keeping and the CMI 

phases regarding the frequency of reteaching cycles completed by the subjects 

during reading instruction. 

The three dependent variables used in this study came directiy from the 

hypotheses above. The first variable was the number of feelings of 

satisfaction the teachers experienced during the performance of record keeping 

tasks. Satisfaction was operationally defined as a feeling of satisfaction 

experienced while engaging in record keeping tasks. The stimulus for this 

sense of fulfillment was limited to pleasure with student performance, student 

progress, or the quality of instruction provided by the teacher. 

The second variable was the number of times the teachers individualized 

assignments for students in their reading groups. An individualized assignment 

was an assignment which reinforced an objective on which the child had not 

yet demonstrated mastery. These assignments could be from the materials 

provided with the reading series used in the classroom or from other sources. 
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The third variable was the number of times a reteaching cycle was 

completed for students requiring reteaching on a particular objective. A 

reteaching cycle began when a child scored less than 75% on an assignment 

given to assess mastery of the objective taught. Subsequent individualized 

assignments were given and completed by the student. If the student made 

satisfactory scores on one or more of these individualized assignments, an 

independent assignment was made to assess the student's mastery of that 

objective. A reteaching cycle was completed at this point. If the student 

passed the test, then he or she moved on to the next objective. If the 

student failed the test, then another reteaching cycle began. 

The researcher elected to design a two-phase, single subject experiment 

in order to test the hypotheses. A statistical technique was chosen, and 

limitations and delimitations were considered. Materials and equipment were 

chosen and organized, and the activity flow of reading instruction taking place 

in Lubbock classrooms was carefully studied. Criteria for selecting the 

subjects was specified, then the subjects were chosen and prepared prior to 

beginning the study. 

Data was collected on each of the three variables for each participating 

teacher during both phases of the study. During the first four weeks, while 

manual record keeping was taking place in the classroom, the researcher 

trained the participating teachers to use the AppleWorks database set up for 

the second phase of the experiment. During the second phase of the 

experiment, data collection continued as before, but the teachers recorded 

student progress by objective on the appropriate AppleWorks file. 

Statistical comparisons of the data for the two phases were made. 

Frequency data were obtained at weekly intervals during the two four-week 
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phases of the experiment. These data were illustrated in figures 3 through 15 

in Chapter III. Levels and slopes were calculated for each teacher and each 

variable and tested for significance at the .01, .05, and .1 levels. When the 

results were tested at the .01 and the .05 level, they failed to show 

significance. When the results were tested at the .1 level. Hypothesis 1 was 

rejected in three of the four cases. When tested at the .1 level. Hypothesis 2 

was rejected in two of the four cases. Hypothesis 3 was rejected in all of the 

four cases. 

The results were somewhat inconsistent for each of the three hypotheses, 

leading to the conclusion that a simple computer managed instruction system in 

the regular elementary classroom setting was not likely to result in consistent, 

significantly increased numbers of feelings of satisfaction on the part of the 

teacher, increased numbers of individualized assignments, or increased numbers 

of reteaching cycles completed. 

This researcher attributed that inconsistency to three major factors. 

First, the fact that the reading series was so designed as to include sufficient 

exposures to each objective that the teachers tended to rely on it to provide 

reteaching of specific objectives. Retesting was often done at the close of 

each unit of instruction as dictated by the basal reader rather than 

individually carried out by the teacher. 

Second, the design of the CMI system itself omitted the assignment 

generation component found in many of the successful systems discussed in 

Chapter I of this dissertation. This omission lefi the teacher two choices-

either to expend the effort necessary to find alternative assignments for 

individualized work or retesting, or to limit oneself to the materials included 

in the basal reading series. The teachers chose to limit themselves to the 
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basal reading series, and this certainly may have influenced the number of 

individualized assignments and reteaching cycles completed by those teachers in 

the second phase of the study. 

The third factor was that no compelling reason existed to make a 

computer managed record keeping system more attractive to teachers than the 

traditional lesson plans and grade book. The student load, number of 

objectives taught, and the record keeping requirements of the district were not 

burdensome enough to create a need for a computer management system. 

The field of instructional technology is relatively new. The earliest 

studies date from the late 1960s and are primarily focussed on computer 

assisted instruction, or computer managed instruction in universities or large 

public school districts. There are few established precedents to rely upon 

when designing new research studies. Therefore, this study is valuable because 

it begins the process of defining the field limits of computer managed 

instruction. One must consider the idea that the computer may not be the 

optimal solution to every problem. For example, research in the area of 

computer assisted instruction indicates that using the computer as an 

automated page turner is not the best use of the computer's data processing 

capabilities. More research in the area of computer managed instruction 

should isolate factors which contribute to the success, failure, or indifferent 

results of these systems; their impact upon instruction in the classroom; and 

their impact on student achievement. 
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Dis^ennnon Abstract. TntPrnHtî nfil ^1I!}1A, -626. ^"'^-^"'^"^ ^ys^^"^-

Chapin, J D. and Patterson, J. L. (1977). The MICA project: a sophisticated 
operational CMI system. Education.] Techr^r.}^cry ^L, 20-23. sophisticated 

Crouse, D B. (1981). The computerized grade book as a component of a 
computer managed curriculum. Educational Terhnnlncry 21, 16-20. 

^ ' ' " f isLct ion '"^>f. '^r^ ' i ^- ^- ^i?^?- I^^Ple^^enting computer assisted 
S ^ 12 86-91 ^^^' ^^^hnoloeical Horizons in FHnn.Hnn 

Edgar, D. D. (1980). An evaluation of a computerized instructional manage
ment system. Dissertation Ahstrnnr. TnternpHnnc.1 40/12A. 6128. 

Farnsworth, B. J. and Wilkinson, J. C. (1987). A fully integrated management 
system tor tracking student mastery. Technological Horizons in 
Education .lonm a 1 L ,̂ 96-100. ~ 

Forster, F. (1984). Using microcomputers to make classroom instruction more 
effective. In Leggett, S. (Ed.), Microcomnuters go to .rhonl (pp. 
153-162.) Chicago: Teach'Em, Inc. 

Gundlach, A. (1981). Managing instruction with a micro. Educational 
Computer. 1. 12-17. 

Hayman, J. L., Jr. and Mable, C. (1974). Computer managed instruction at a 
college of education. Educational Technology. 14, 60-63. 

Hunt, N. L. (1980). The effects of a computer managed system of 
individualized instruction on teask setting, time on task, and academic 
achievement in elementary reading classes. Dissertation Abstracts 
International. 41/05A. 3402. 

Hunter, M. (1967). Retention theory for teachers. El Segundo, CA: TIP 
Publications. 

Jacoby, S. C. (1987). Integrating your software tools, Teaching and 
Computers. 5. 23. 

Kazdin, A. E. (1982). Single-case research designs: methods for clinical and 
applied settings. New York: Oxford University Press. 

Kieren, T. E. (1973). The use of computers in mathematics education resource 
series: research in computers in mathematics education. ERIC 
Document Service No. ED 077 734. 



99 

Lian, M. G. (1983). A comparison of three educative methods for eliminating 
self-stimulatory behavior of severely handicapped children. (Doctoral 
dissenation, Texas Tech University, 1982). Dissertation Abstracts 
International. 43/08A. 2633. 

Lippey, G. (1975). Computer managed instruction: some strategic 
considerations. Educational Technology. 11, 9-13. 

Low, N. C , and Black, H. B. (1974). The use of the computer in a classroom 
management system: an intermediate approach. Educational 
Technology. U, 60-61. 

Maclsaac, D. N. and Baker, F. B. (1981). Computer managed instruction 
system implementation on a microcomputer. Educational Technologv. 
21,40-46. 

Mahoney, M. J. and Thorensen, C. E. (1974). Self-control: power to the 
person. Monterey, California: Brooks/Cole Publishing Co. 

Narita, S. (1984). An investigation of a relationship between educational 
philosophies and attitudes toward computer managed and computer 
assisted instruction in secondary regular and special education 
teachers. Dissertation Abstracts International. 45/01A.149. 

The National Task Force on Educational Technology. (1986). Transforming 
American education: reducing the risk to the nation, a report to the 
Secretary of Education, United States, Department of Education. 
Technological Horizons in Education Journal. L4, 58-67. 

Nordmoe, G. M. (1986). A computer managed instruction model designed to 
examine student achievement in reading and mathematics of selected 
ninth grade students in an urban high school. Dissertation Abstracts 
International, 47/06A, 2009. 

Norris, W. C. (1985). Improving education through technological innovation. 
Technological Horizons in Education Journal, 12, 65-68. 

Pagano, R. R. (1986). Understanding Statistics in the Behavioral Sciences. 
St. Paul: West Publishing Company. 

Patterson, J. L. and Patterson, J. H. (1983). Putting computer power in 
{schools: a step by step approach. Englewood Cliffs, New Jersey: 
Prentice Hall, Inc. 

Risken, J. and Webber, E. (1974). A computer based curriculum management 
system. Educational Technology, 14,38-41. 

Roberts, A. S. (1982). The effects of split-day scheduling and computer 
managed intruction on the reading achievement of intermediate students. 
Dissertation Abstracts International, 43/05A. 14S2. 



100 

Rumford, J. (1988). Using a CAI network for statewide remediation: GRI in 
South Carolina. Technological Horizons in Education Tonrnni, 15, 70-
73. 

Ryan, S. K. (1980). CAM challenges students to perform better. Educational 
Leadership. 22, 590-3. 

Schiffman, S. S. (1986). Productivity tools for the classroom. The Computing 
Teacher, 12, 27-31. 

Shedlosky, G. J. (1987). The application of CMI in elementary and secondary 
schools. Dissertation Abstracts International. 48/07A. 1647-8. 

Splittgerber, F. L. (1979). Computer based instruction: a revolution in the 
making? Educational Technology. 1^, 20-26. 

Spuck, D. W. and Owen, S. P. (1976). Individualized instruction: its structure 
and management with computer assistance. Educational Technology. 
1^, 35-40. 

Wager, W. (1983). Microcomputers and the management of instruction. 
Educational Computer. 3. 46-47, 71. 

Wang, M. C. and Fitzhugh, R. C. (1978). Planning instruction and monitoring 
classroom processes with computer assistance. Educational Technologv. 
1^7-13. 

Warren, H. C , ed. (1934). Dictionary of psychology. Cambridge, MA: 
Houghton Mifflin Company. 

Wilkins, P. W. (1975). The effects of computer assisted classroom management 
on the achievement and attitudes of eighth grade mathematics 
students. Dissertation Abstracts International. 36/06A. 3379. 

Witicin, R. K. (1985). Managing with appleworks. Indianapolis: Howard W. 
Sam's and Company. 

Witthuhn, J. (1986). Instructional management: a tool for increasing 
productivity. Technological Horizons in Education Journal, 13, 94-96. 

Wolman, B. B., ed. (1973). Dictionary of behavioral science. New York: Van 
Nostrand Reinhold Company. 




