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CHAPTER I 

THE PROBLEM 

Introduction 

Since the beginning of the development of human beings, man was in­

volved in transferring knowledge from one generation to the next genera­

tion. Anthropologists suggest that 11 human history falls naturally into 

four phases 11 (Coon, 1962, p. 9) and this knowledge transferral has been 

an important endeavor during each phase. In phase one, Homo erectus 

learned to speak, which added to his communication skills. In phase two, 

Homo sapiens replaced Homo erectus. Homo sapiens taught his offspring 

how to hunt and kill animals for food and clothing. He invented the 

written symbol which he used to transmit culture, as well as survival 

skills, to the next generation. During phase three, Homo sapiens tamed 

the animals, cultivated the plants, and wasted the natural resources. 

The need arose to transfer a larger body of knowledge from one generation 

to the next, if mankind was to survive (Coon, 1962). 

As Homo sapiens entered the fourth phase, it became even more impor­

tant for educators to seek ways to 11 increase the learning success rates 11 

of their students (Rollins, 1983, p. 120). Block (1965) had suggested 

that the utilization of a learning strategy based upon mastery learning 

(ML) theory was one means whereby more students could learn more material 

at a faster rate. 
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According to Horton {1981) and Perko (1984), elements of the ML 

theory date back to the Sophists. Some of those elements were: specific 

objectives were developed which each learner was expected to master, 

learning materials were arranged systematically, a lesser skill was mas­

tered before the student was permitted to advance to another skill, diag­

nostic tests were included as part of the process, and feedback and 

feedback-correctives were provided {Horton, 1981). 

The ML theory had formed the basis for various teaching/learning 

strategies and patterns, such as programmed learning and computer­

assisted instruction during the 1950s, 1960s, and 1970s (Horton, 1981). 

The Instructional Management System {IMS), another learning strategy 

based upon ML theory, was introduced in Missouri during the 1980s. IMS 

was 11 a way of organizing instruction and managing learning 11 {Mallory, 

1982, p. 4) using the following ML elements: specific objectives were 

developed which each learner was expected to master, one objective or 

skill was mastered before the student was permitted to advance to another 

skill, diagnosti c tests were part of the process, and feedback and 

feedback-correctives were provided to the student. Another element in 

the IMS organizational pattern was that 11 all students have the time they 

need to master the objectives 11 {Mallory, 1982, p. 4). 

DeArman (1983) suggested that the IMS, as proposed by the State 

Board of Education and the State Commissioner, was based upon the fol­

lowing ideas: first, different students need different amounts of 

time to master a skill; and second, anyone can learn anything if given 

the appropriate amount of time to succeed . These two ideas were congru­

ent with the ML elements as proposed by Carroll (1963) and Bloom (1976). 

Carroll's main thesis was that aptitude was the amount of time necessary 

to learn something under ideal instructional conditions. Bloom agreed 
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that virtually everyone could learn any fact, skill, or theory if allowed 

the appropriate amount of time. 

Proponents of IMS {the State Board of Education and the State Com­

missioner of Education) suggested that the students' academic achievement 

would be benefited. They were interested in formative and summative 

testing for academic achievement, but it is possible that they ignored 

the affective domain. 

Koehn (1983) proposed that both skill development (academic achieve­

ment) and satisfaction with learning (affective domain) should be as­

sessed and monitored. He stated: 

Improved achievement and satisfaction is the essence of 
Bloom's theory of Mastery Learning. The theory rests on the 
premise that 'success breeds success,' with a positive self­
concept being the basis for effective learning (p. 2). 

Theoretical Rationale 

In the past, school served as 11 a differentiator of student accomp-

lishment and a selection agent for the society" (Spady, 1981, p. 3). 

"Modern societies no longer can content themselves with the selection 

of talent; they must find the means for developing talent" {Bloom, 1976, 

p. 17). Modern societies need a large number of educated persons; 

whereas in the past, the society could function with only a select few 

being educated. 

Bloom (1976) carried the idea of educating the masses a step fur­

ther. He felt all learners should be given the opportunity to learn 

virtually all things. He realized there were differences in learning 

outcomes. Those differences were a product of the student's learning 

history (his cognitive entry behavior plus his affective entry behavior) 

and the quality of instruction he received. Bloom advocated modifying 
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the amount of time and opportunity available to learners; his purpose was 

to decrease the differences in individual's learning outcomes. The cog­

nitive entry behavior, prerequisites for a learning task, provided the 

link between the learner and the achievement of the task. A learner 

mastered a learning task only if he acquired the prerequisites for that 

task; therefore, an element of Bloom's ML concept was that one skill had 

to be mastered before going to a more complex skill. Bloom proposed that 

virtually all students could learn any task if given the appropriate 

amount of time. 

Bloom's (1976} ML concept was based upon Carroll's (1963} learning 

model. Carroll separated the capacity to learn from the speed of learn­

ing, and defined aptitude as the amount of time necessary to learn a 

skill under ideal instructional conditions. He suggested that if a stu­

dent did not achieve as well as expected, it might be the result of an 

inadequate amount of time or opportunity rather than the learner posses­

sing a low aptitude. In a typical classroom, a fixed amount of time was 

allowed each student to learn; therefore, a difference existed in the 

amount of learning which was acquired. Carroll advocated varying the 

time and opportunity to enable most students to learn all things. His 

model implied that the learner's degree of learning was a function of 

the ratio of time actually spent to the amount of time necessary for 

learning (Figure 1). 

As shown in Figure 2, opportunity and perseverance were variables 

Carroll (1963} included in time actually spent. The three variables in 

the time necessary for learning construct were aptitude, ability to un­

derstand, and quality of instruction (Carroll, 1963}. Time actually 

spent was controlled by the student's self-perceptions of his adequacy or 

inadequacy as he received feedback from significant others (teacher, 



5 

parents, peers) and as he compared his accomplishments with the accomp­

lishments of his peers. His feelings of adequacy and/or inadequacy 

effected his academic self-concept and his attitude toward the subject 

(Bloom, 1977). Those two variables had a direct effect upon his opportu-

nity and perseverance; thus, academic self-concept and attitude toward 

the subject affected the degree of learning. 

time actually spent 
degree of learning = function of 

time necessary for learning 

Figure 1. Carroll's (1963) Model Suggesting that the Learn­
er's Degree of Learning is a Function of the 
Ratio of Time Actually Spent on a Task to the 
Amount of Time Necessary to Master that Task 

opportunity + perseverance 

aptitude+ ability to understand+ quality of instruction 

Note: The learner's degree of learning is a function of the 
ratio of opportunity plus perseverance to aptitude plus 
ability to understand plus quality of instruction. 

Figure 2. Carroll's (1963) Degree of Learning Constructs and 
Variables 



ML, the integration of Carroll's {1963) learning model and Bloom's 

(1977) learning theory, provided the basis for the IMS utilized in Mis­

souri public school districts: 

Instructional Management is simply an organizational pattern 
that combines two mutually supportive techniques: teaching 
to objectives and mastery learning. Teaching to objectives 
means each subject is broken down into bitesized skills which 
can be easily communicated by teachers to student and parents. 
These skills or objectives specify what is expected of stu­
dents and provide teachers a logical way of planning and 
organizing their instructional activities. Mastery teach­
ingl is a process in which students are allowed all the 
time and instruction they need to master each skill or objec­
tive. Students do not advance to more complex skills until 
they have demonstrated mastery of simpler skills (DeArman, 
1983, p. 40). 

6 

Missouri's Convnissioner of Education advised that the state encour-

age school districts to institute an IMS. The Missouri State Board of 

Education adopted the Commissioner's IMS concept as a priority in 1981, 

and suggested that all school districts integrate IMS strategies into 

their curriculum planning, development, and implementation {Jones, 1982). 

Why should schools utilize the IMS based upon ML theory? Block 

(1971) had advocated the utilization of a ML concept for the following 

reasons: first, this approach enabled 75 to 90% of the students to 

achieve to the same degree at which only the top 25% had accomplished 

under conventional approaches. Apparently, Block did not accept the 

premise that virtually all students could learn a specific objective if 

given the appropriate amount of time to learn. He excluded 10 to 25% of 

the students when he discussed the percentage who could learn using a ML 

technique. A second reason to use ML was that students learned more 

material in less time. A third reason was that the students had a better 

1The reader will note that DeArman used "mastery learning" in 
the first sentence and 11 mastery teaching" later in the paragraph to 
describe mastery learning. 
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attitude toward the subject learned. Finally, the successes derived from 

learning enhanced the learners• academic self-concepts. 

In 11 Affective Outcomes of Mastery Learning, 11 Bloom (1977) reported 

the results of two empirical studies. One study examined academic self­

concept and one study dealt with the subject-related affect. Subject­

related affect was the same as attitude toward the subject. It included 

the student 1 s liking, preference, or desire to be involved with a partic­

ular subject. 

Results of the study involving three middle-class Chicago suburban 

schools showed that the self-perception of 11 fre_quency and consistency of 

adequacy or inadequacy over a period of years has major effects on the 

academic self-concept 11 of a student (Bloom, 1977, p. 198). At the end of 

second grade there was only a small difference in the academic self­

concept mean scores of the successful (top one-fifth of the class) and 

the unsuccessful (bottom one-fifth of the class) learners; however, by 

the end of sixth grade a large difference existed. Bloom suggested that 

when ML was utilized, the learner would be successful. This success 

enhanced his feelings of adequacy, which proved to be a positive force on 

his academic self-concept. Academic self-concept of students in the 

three middle groups was not affected as much by achievement or feelings 

of adequacy and inadequacy as were the top one-fifth and the bottom one­

fifth of the class. 

Results of the second study showed that a student 1 s attitude toward 

a subject was 11 influenced by his perception of his adequacy or inade­

quacy11 with tasks pertaining to that subject (Bloom, 1977, p. 195). If 

the student received evidence from his teacher that he had done well on a 

task, then he felt adequate and was motivated to pursue more tasks in 

that subject. Bloom found that by the end of third grade, the students 
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in the top one-fifth of the class had a different attitude toward the 

subject than did the students in the bottom one-fifth. On a five-point 

scale measuring from positive to negative, the students in the top one­

fi fth averaged two points higher than the students in the bottom one­

fifth of the class. They were still at that level by the eleventh grade. 

No results were reported concerning the attitude toward the subject of 

the three middle one-fifth groups. 

A student's perception of his adequacy or inadequacy was based upon 

three things: achievement, the teacher's marking scheme, and the stu­

dent's performance based on the performance of the others in the class. 

Thus, the following question was posed: does the learner feel more ade­

quate when he stays on a skill for several days until he reaches mastery, 

or does he feel inadequate because the teacher has not given a mark of 

approval and the other students are advancing to new skills? 

Garvey (1980) posited that giving slow learners adequate time to 

learn one specific task before they advanced to the next skill enabled 

them to achieve at a higher level. 11 And 1 ike a domino effect, a student 

who is able to see improvement becomes more confident, more willing to 

learn, and, finally, a better student 11 (Garvey, 1980, p. 111). ML was 

the means to 11 higher student affect, confidence, achievement •• 

(Bonczar, 1983, p. 8). 

II 

There was a need for empirical research to ascertain if ML increases 

learning, promotes a positive academic self-concept, and enhances atti­

tude toward the subject (Strasler, 1982). Missouri's IMS was based upon 

ML theory utilizing ML elements advocated by Block, Bloom, and Carroll; 

consequently, the need for empirical research to determine if utilization 

of IMS increases academic achievement, enhances academic self-concept, 

and/or promotes a positive attitude toward the subject was evident. 
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Statement of the Problem 

The problem was whether the IMS, as advocated by the Missouri Com­

missioner of Education and the State Board of Education, was an effective 

instructional system. How does one measure the effectiveness of an in­

structional system? Three criteria were chosen for the purpose of this 

study. 

The first criterion was academic achievement (Mallory, 1982). The 

following questions were asked to satisfy the first criterion: 

1. Was there a significant difference in the achievement of the IMS 

and the non-IMS groups? 

2. Did the IMS group outperform the non-IMS group? 

Since a positive self-concept is the basis for effective teaching 

(Koehn, 1983}, academic self-concept was a second criterion used to de­

termine the effectiveness of IMS. Two questions were posed: 

1. Was there a difference in the academic self-concept of the IMS 

and non-IMS groups? 

2. Did the IMS groups have a more positive academic self-concept 

than the non-IMS group? 

Attitude toward the subject was the third criterion used in this 

study. Bloom (1981} stated that effective schools promote interest in 

lifelong learning. One way to promote that interest is by improving stu­

dents• attitudes toward the various academic subjects. This question was 

considered: Did the IMS students have a more positive attitude toward 

math than the non-IMS students? 

This investigation analyzed the effect, if any, that the IMS had 

upon students• achievement, their academic self-concept, and their atti­

tudes toward the subject. These criteria were investigated in studying 



the utilization and effectiveness of the IMS, a learning strategy based 

upon a ML process. 

Purpose of the Study 

10 

The purpose of this study was to provide information which would en­

able educators to make decisions concerning the utilization of IMS, based 

upon theory and empirical research. The Missouri Commissioner of Educa-

tion and the State Board of Education were convinced that, through the 

implementation of IMS, students would master the basic facts which would 

enable them to become better scholars. As educators utilized IMS, three 

questions arose which needed to be addressed: 

1. What effect would IMS, an ML model, have upon student achieve-

ment? 

2. What effect would IMS have upon academic self-concept? 

3. What effect, if any, would IMS have upon student attitude toward 

the subject being mastered? 

Research Hypotheses 

The hypotheses for this study were stated in the null form: 

The null hypothesis does not necessarily reflect the scien­
tist's expectations but is preferred by many researchers 
because this form can be used in nearly any study that 
explores a difference or relationship. Also, the null 
hypothesis is better suited to the statistical tools that 
are used to analyze research evidence (Borg, 1981, p. 70). 

To achieve the purpose of this study, the difference between the 

achievement of the IMS experimental group and the non-IMS control group 

was considered. In addition, the difference between the students• self-

concepts of the IMS and the non-IMS groups was analyzed. Finally, the 



difference between the attitude toward math of the IMS and the non-IMS 

groups was examined. 

The following hypotheses were tested: 
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Hypothesis Ia. There was no statistically significant difference 

between the achievement of the IMS experimental group of fifth-grade math 

students and the achievement of the non-IMS control group of fifth grade 

math students as determined by the results of the Iowa Test of Basic 

Skills. 

Hypothesis Ila. There was no statistically significant difference 

between the academic self-concept scores of the IMS group and the aca­

demic self-concept scores of the non-IMS group as determined by the re­

sults of the Piers-Harris Children 1s Self-Concept Scale. 

Hypothesis Illa. There was no statistically significant difference 

in the attitudes toward math between the IMS group and the non-IMS group 

determined by the results of the Cox Math Attitude Index. 

Assumptions of the Study 

The researcher considered four assumptions in this study: 

1. Each member of the experimental and control group answered the 

questions on the Iowa Test of Basic Skills to the best of his or her 

ability. 

2. Each student answered the questions on the Children 1 s Self­

Concept Scale and the Cox Math Attitude Index truthfully. 

3. Sufficient time (one school term) was given to determine whether 

there were differences in the achievement, academic self-concept, or at­

titude toward math between the experimental treatment group and the con­

trol group of fifth-grade math students. 



4. Traits included in the cognitive and affective domains can be 

measured by administering a paper and pencil written instrument. 

Scope and Limitations 
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The study was limited to 173 fifth-grade students from the Intermed­

iate School at Neosho, a small rural town in southwest Missouri. Learn­

ers were included from the upper, middle, and low socioeconomic levels. 

The time element of the 1984-85 school term was another limiting 

factor of this study. The treatment period was from September, 1984, 

until the middle of March, 1985, when the instruments were administered. 

Definition of Terms 

The following definitions are included for this study: 

Academic Self-Concept. A description of the perceived self in a 

learner role. This appraisal includes such areas as ability to learn, 

work habits, and relations with teachers (Beane and Lipka, 1984). 

Achievement. 11 Accomplishment; attainment 11 (Funk, 1956, p. 12). 

Affective Domain. Interests, attitudes, values, and the development 

of appreciation (Bloom, 1956). 

Aptitude. The amount of time the learner needs to learn under ideal 

instructional conditions (Carroll, 1963). 

Attitude. 11State of mind, behavior or conduct regarding some matter 

as indicating opinion or purpose 11 (Funk, 1956, p. 93). 

Cognitive Domain. Recall or recognition of knowledge and the devel­

opment of intellectual abilities and skills (Bloom, 1956). 

Feedback. Information given to the learner pertaining to his ac­

complishments and the items he has not mastered (Thompson, 1980). 



13 

Feedback Correctives. Time, instruction, and/or information given 

to the learner to assist him as he attempts to master the skills which 

were not mastered previously (Thompson, 1980). 

Instructional Management System (IMS). An instructional strategy 

using the elements of adequate time for mastery and feedback correctives 

to master one skill before advancing to the next skill. It is based upon 

mastery learning strategies. 

Mastery Learning (ML). 

An educational strategy developed by Benjamin Bloom based on 
the premise that virtually all students can learn virtually 
any subject, if they are given clear objectives, adequate 
learning tools, and sufficient time to assimilate the mate­
rial (Garvey, 1980, p. 111). ' 

Self-Concept. "The description an individual attaches to himself or 

herself ••• based on the roles one plays and the attributes one believe 

he or she possesses" (Beane and Lipka, 1984, p. 5). 

Summary 

During the late 1970s and early 1980s, educators were seeking ways 

to increase learners' knowledge bases. Various strategies were imple-

mented, including the IMS, based upon the Bloom-Carroll model of ML. 

ML elements included in IMS were: specific objectives were devel­

oped which each learner was expected to master, one objective or skill 

was mastered before the student was permitted to advance to another 

objective or skill, diagnostic tests were part of the process, feedback 

and feedback-correctives were provided to the student, and students had 

the time needed to master an objective. 

Carroll (1963) offered a learning model which held that the learn-

er 1 s degree of learning is a function of the ratio of opportunity plus 

perseverance to aptitude plus ability plus quality of instruction. 
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Perseverance was affected by a learner 1 s academic self-concept and his 

attitude toward the subject (Bloom, 1981); therefore, academic self­

concept and attitude toward the subject were factors in the learner 1 s 

degree of learning. To determine if IMS was an effective learning strat­

egy, three null hypotheses were listed pertaining to academic achieve­

ment, academic self-concept, and attitude toward the subject. 

To complete Chapter I, three final items were given. The assump­

tions for the study were listed. The scope and limitations to the study 

were discussed. Finally, definitions of pertinent terms were included. 



CHAPTER II 

REVIEW OF THE LITERATURE 

Introduction 

Since "Instructional Management System" (IMS) was coined in Missouri 

in 1981, it has become a familiar term to Missouri educators. Because 

IMS was unique to Missouri, it had not become well-known in educational 

circles on the national level. Obviously, IMS had not been addressed in 

the general educational literature. IMS was based upon Carroll's (1963) 

model of learning and Bloom's (1976} mastery learning (ML} concept (De­

Arman, 1983); therefore ML literature was reviewed. 

Anecdotal and empirical literature were reviewed pertaining to stu­

dent academic achievement, academic self-concept, and attitude toward the 

subject to determine if students involved in strategies utilizing the ML 

theory performed better than students utilizing other learning strate­

gies. Correlational studies of the three variables were also reviewed to 

ascertain the correlation between achievement and academic self-concept 

and between achievement and attitude toward the subject. ·The purpose of 

this part of the review was to furnish evidence which would support or 

reject the idea that academic self-concept and/or the attitude toward the 

subject affected the degree of learning. 

Instructional Management System 

History 

During the 1981 annual fall meeting at the Missouri State Board of 

15 
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Education, priorities were established for the 1982-83 school term. The 

number one priority was the adoption of IMS as advocated by the State 

Commissioner of Education. Mallory (1982) stated that IMS was not a new 

concept. It had emerged from theories found in Carroll's (1963) 11 A Model 

of School Learning" and Bloom's (1976) Human Characteristics and School 

Learning. By March, 1985, over one-half of Missouri's 546 school dis­

tricts had implemented some form of IMS. 

Definition and Purpose 

IMS was not a subject, a curriculum, or a method of teaching (Mal­

lory, 1982). Mallory defined IMS as 11 an approach to organizing instruc­

tion and managing learning 11 (p. 4). The purpose of managing learning was 

threefold. First, it was to provide a guarantee that learning objectives 

were clearly defined and coordinated for each grade level and subject 

area. Secondly, it was to make certain that each student was given the 

appropriate amount of time to master essential objectives. Third, it was 

to guarantee that parents, teachers, and students be cognizant of which 

objectives had been mastered and which objectives had not. 

The IMS concept was based on the following ideas: first, all stu­

denta can learn at a mastery level if teachers believe students can 

achieve and if the curriculum is devised to allow the appropriate amount 

of time for each student to learn; secondly, students must experience 

success to remain motivated and/or interested in learning: 11This implies 

that each student should have school work presented at a rate no faster 

than he can master. Learning deficits should not be allowed to accumu­

late" (Mallory, 1982, p. 7). 

Recent research produced evidence to support utilization of methods 

with the IMS strategy, according to Mallory ( 1982) • He stated: 11 The 
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techniques used with the IMS approach can yield impressive gains in stu­

dent achievement and in students 1 attitudes toward learning 11 (p. 5). 

11 It 1 s a practical approach to improving student achievement and it works 11 

(p. 7). 

No statistical evidence was cited in Mallory's (1982) articles to 

validate his claims, nor were there any statistical data available from 

the limited amount of IMS literature. Thus, it was found necessary to 

investigate ML data to determine if there was any support for the IMS 

approach to learning. 

Mastery Learning 

History 

ML is not a new concept. According to Horton (1981), ML principles 

were included in the writings of the Sophists, early Jesuit educators, 

Comenius, Pestalozzi, and Herbart. Those principles or elements were: 

1. Learners should start with a simple task. 

2. Learners should not be allowed to move forward until the first 

task was mastered (Comenius, 1887). 

The subject should be broken into small steps and/or objectives 

(Pestalozzi, 1885). Pestalozzi also believed that all things could be 

taught to all men (Piaget, 1967). 

One man responsible for keeping ML alive during the early twentieth 

century was W. W. Charters (cited in Horton, 1981). Charters (1924) 

emphasized identifying objectives. He concluded that the teacher should 

decide what was expected of the student and what the student should re­

ceive from the study of a subject. Charters also stated that activities 



should be arranged into hierarchical sequences and that the student 

should master the first task before advancing to another task. 
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"Mastery was defined in terms of particular educational objectives 

each student was expected to achieve" (Block, 1971, p. 3). During the 

1920s, two major attempts were made to produce mastery in students' 

learning (cited in Horton, 1981). One attempt was the Winnetka Plan, 

developed by Washburne et al. The other attempt was developed by Pro­

fessor Henry Morrison at the University of Chicago Laboratory School. 

Washburne's objectives were cognitive in nature, whereas Morrison in­

cluded affective, psychomotor, and cognitive objectives. The objectives 

were sequenced in such a way that each learning task built upon the 

previously learned task. 

The student was required to master each task before being permitted 

to advance. A mastery test was administered to provide feedback to 

determine if more instruction and/or time was necessary. Time was the 

variable considered in individualizing instruction for ML. In the Win­

netka Plan, the student was allowed as much time as was necessary to 

master the unit, whereas in the Morrison method the teacher determined 

the amount of time needed for the majority of the class to master the 

objective. 

Block (1971) explained that the utilization of the ML concept de­

clined during the 1930s and 1940s; however, the pendulum had swung back 

by the late 1950s and early 1960s. ML resurfaced in the form of pro­

grammed instruction based upon Skinner's (1972) theory of dividing a 

complex behavior into component behaviors. Skinner theorized that a 

student could master any complex skill if he mastered each component of 

the skill first. Fennell (1981) reported that individualized programmed 

mathematics instruction continued its rise in popularity through the 
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early 1970s. The programmed instruction usually consisted of a pretest, 

some instructional activities, and a posttest. It worked well for stu­

dents requiring drill and constant reinforcement, but it was not effec­

tive for most students (Block, 1971). 

John Carroll: Model of School Learning 

Carroll (1963) provided a school learning model which was useful as 

an ML model. Carroll's model, based upon his earlier research in foreign 

language learning, posited the following ideas: 

1. A student's aptitude for a particular discipline predicted the 

amount of time necessary for him to learn to a specified level and also 

predicted the level to which he could learn in a given amount of time. 

2. Aptitude was defined as the time necessary for an individual 

to learn a skill to a predetermined level in an ideal instructional 

environment. 

3. If a student were given the appropriate amount of time to learn 

to a predetermined mastery level, the teacher could expect him to be 

successful. 

4. If a student were not given the necessary time to learn to a 

specified level, he could not be expected to learn to that level. 

Carroll's (1963) model suggested that the degree of learning (DL) 

was a function (F) of the ratio of time spent (ts) on a given task to the 

time necessary (tn) to master the task (Figure 3). 

Figure 4 shows the time allowed (opportunity) and the amount of 

perseverance the student possessed were the variables in the time actu­

ally spent construct. The student 1 s aptitude, his ability to understand, 

and the quality of instruction were the variables included in the time 

necessary for learning construct. 



ts 
DL = F (----} 

tn 

Note: The degree of learning is a function of the 
ratio of time spent to time needed. 

Figure 3. Carroll's (1963) Degree of Learning 
Formula 

opportunity + perseverance 
DL = F -----------------------

aptitude+ ability to understand + quality of instruction 

Note: Opportunity and perseverance are variables in the time 
spent construct. Aptitude, ability to understand, and 
quality of instruction are time needed variables. 

Figure 4. Carroll's (1963) Degree of Learning Constructs and 
Variables 
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The time actually spent was determined by the amount of time allowed 

and the amount of time.the student was willing to spend on the given 

task. This was the point at which the affective domain variables of 

self-concept and attitude toward the subject became involved. If the 

student felt successful, he enjoyed the subject, was willing to spend 

more time on the task, and had a more positive self-concept (Bloom, 

1981). The time necessary to master the task was determined by the 

student's aptitude for that discipline, the quality of the instructor's 

presentation, and the student's ability to understand the instruction. 
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Benjamin Bloom's ML Strategy 

Benjamin Bloom (1981) built a working ML model from Carroll's 

(1963) conceptual model. Carroll had posited that aptitude was a predic­

tion of the rate at which a student could learn. The degree of learning 

expected, the master level, was determined. By changing instructional 

variables, each student could reach that mastery level. Bloom agreed 

that if students were normally distributed in relation to aptitude, were 

given similar instruction and the same amount of time, the achievement 

would be normally distributed {Figure 5). A high relationship existed 

between aptitude and achievemeQt in that set of circumstances. If stu­

dents were normally distributed in relation to aptitude, were given 

optional instruction and adequate time, achievement would not be normally 

distributed (Figure 6). Instead, most of the students could be expected 

to reach the mastery level. A low relationship or no relationship ex-

isted between aptitude and achievement (Bloom, 1981). 

Aptitude 

Uniform Instruction and Time 
for Each Learner 

----------------~- ·------·- - .. -· ----·····- - ··- ----
Note: If aptitude is normally distributed and uniform instruction and 

time is allotted each learner, achievement will be normally dis­
tributed (Block, 1971}. 

Figure 5. Uniform Instruction and Time for Each Learner 



Optional Instruction and Adequate Time 
for Each Learner 

Aptitude Achievement 

Note: If aptitude is normally distributed and optional instruction is 
administered allowing adequate time for each learner, achieve­
ment will not be normally distributed (Block, 1971). 

Figure 6. Optional Instruction and Adequate Time for Each Learner 
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Over 90% of the student population can master the materials educa­

tors attempt to teach them; therefore, the normal curve distribution of 

achievement should be disregarded. Bloom (1981, p. 155) stated: "In 

fact, we may even insist that our educational efforts have been unsuc-

cessful to the extent to which our distribution of achievement approxi­

mates the normal distribution." When test scores were distributed on a 

normal curve, established student expectations tended "to fix the aca-

demic goals of teachers and students at inappropriate low levels and 

thus reduce(d) both teacher and student motivation" (Gagne and Briggs, 

1974, p. 165). 

Many educators assumed that students with high aptitude scores could 

learn complex tasks; whereas, only simple tasks could be learned by those 

at the low end of the aptitude scale. Both Bloom (1981) and Carroll 

(1963) suggested that, given enough time, mastery of a skill was theoret­

ically available to all students if educators found the appropriate 

instructional techniques for each student. This view was also supported 



by Glaser (1968) in his standardized achievement test studies which 

showed that students learned specific objectives if allowed more time. 

The top students• scores on a selected criterion at the end of one 

acadmeic year were replicated by the majority of the other students the 

next year. 
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As Bloom (1981) investigated appropriate instructional techniques 

and developed his ML model, he operated under the following assumptions: 

1. Carroll's (1963) preconditions to learning were correct. 

2. Students attempted to learn skills they thought they would be 

tested and judged upon. 

3. The success of the ML strategy depended upon students being 

motivated to utilize additional corrective materials; therefore, an eval­

uation and feedback process was deemed necessary (Glaser, 1968). 

Cognitive Domain Effects 

A substantial amount of literature was uncovered concerning the 

effects of ML strategies upon achievement of students ranging from ele­

mentary age to college age. Block and Burns (1976) reviewed 96 research 

studies. They discovered that there was a statistically significant 

difference in favor of pupil achievement in the ML group in 59 studies. 

Only three studies reported a statistically significant difference in 

favor of pupil achievement in the non-ML group. No significant differ­

ence was found between the experimental (ML) group and the control (non­

ML) group in 34 cases. 

Burrows and Okey (1975) examimed the achievement of students with 

varying aptitudes for learning who were from different age groups and 

different grade levels. Burrows and Okey's sample consisted of 84 

fourth- and fifth-grade students: 



The students were stratified by grade level and blocked on 
two levels of mathematics aptitude (above and below the 50th 
percentile) measured with Arithmetic Skills Test of the Iowa 
Test of Basic Skills. Students were then assigned at random 
to one of four treatment groups (p. 3). 
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These four groups were described as follows: Group 1 was a control 

group in which students received individual instruction from a skill 

booklet. The teacher clarified instruction and recorded the students• 

progress as each skill was studied. Group 2 was like Group 1, with one 

added feature--the teacher read a specific performance objective and 

referred to it as the students worked. Group 3 was also like Group 1, 

with one added feature--the teacher gave a sample test to the students, 

with the instructions to study it as they worked. Group 4 was like Group 

1, which had the added features of Groups 2 and 3. Group 4 had diagnos­

tic tests as another added feature. The tests were graded with immediate 

feedback and feedback-correctives. The students had to demonstrate mas-

tery before attempting the next skill. 

Students in Group 4 scored significantly higher than the other three 

groups on the posttest. There was also a statistically significant dif­

ference in achievement between the students in the high and low mathe­

matical aptitude subgroups within each of the four groups. ML students 

of low mathematical aptitude scored better than high aptitude students in 

the control group. Low aptitude fourth graders exposed to the ML methods 

scored as well as the high aptitude fifth graders who were in the control 

group. No statistically significant difference in performance existed 

between fourth- and fifth-grade students within each group. Trembath and 

White (1979) found that young students exposed to ML strategies whereby 

one subunit was mastered before attempting the next subunit performed 

better than students three years older who had not utilized the ML 

philosophy. 



Hig~er education students also appeared to have benefited from ML 

exposure. Thompson (1980} examined the effects of ML on achievement of 
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graduate students enrolled in elementary educational statistics classes. 

Her research supported the following hypotheses: learners instructed 

with the ML strategy achieved significantly higher than learners in­

structed without the ML strategy. 

Thompson's (1980} findings were supported by a study conducted at 

Chicago City Colleges. After utilizing ML for 10 years, it was deter-

mined that significantly more students earned passing grades in classes 

taught using the ML strategy (Bonczar, 1983). 

Affective Domain Effects 

In the development of a human, the stage of industry or accomplish­

ment is very important (Hass, 1980). "It begins around the age of six 

and lasts for five or six years. 11The chief danger of this period is 

the presence of conditions that may lead to the development of a sense 

of inadequacy or inferiority 11 (Hass, 1980, p. 113). Hass continued by 

stating that a child needs to have a feeling of successful accomplish-

ment. He should never be made to feel that he is not as good as the rest 

of the group. Hass agreed with the following quote: 

One student learning outcome inherent in the mast~ry learning 
approach to school learning involves emotional outcomes (in­
cluding) such aspects as attitude toward subject matter and 
affective traits as self-concept and mental health (Strasler, 
1982, p. 3). 

Strasler (1982) examined three facets of self-concept: academic 

self-concept, norm-referenced self-concept, and general school self-

concept. Academic self-concept was a description of the perceived 

self in a learner role. The norm-referenced self-concept was a self-

perception based on comparisons the student made of himself and his 



peers. General school self-concept was a description which the student 

attached to himself as he considered his roles and attributes in the 

26 

school setting. 

Strasler 1 s (1982) research involved 93 seventh-grade students from 

three metropolitan areas. His subjects were enrolled in two mini-courses 

(ecology and geometry) for 23 days. Forty-seven students were instructed 

utilizing the ML strategies of immediate feedback and corrective measures 

and additional time in the classroom. The hypothesis that students in ML 

classes will acquire a higher academic self-concept than students in non-

ML classes was tested. The means for academic self-concept and norm-

referenced self-concept increased slightly for ML students from the 

pretesting to the posttesting. The mean remained constant for general 

school self-concept from the pretesting to the posttesting. The means on 

academic self-concept, norm-referenced self-concept, and general school 

self-concept decreased slightly from pretesting and posttesting for non­

ML students. No statistically significant difference at the .05 level 

was shown on the three affective variables as measured on the Scott 1 s 

Academic Self-Concept, General School Self-Concept, and Norm-Referenced 

Self-Concept Scale for either the ML or the non-ML students (Strasler, 

1982). 

Although the results revealed no significant differences 
between the mastery and the non-mastery groups on three 
affective measures after experimental treatment, certain 
trends seem to favor the learning for mastery approach with 
respect to affective outcomes of school learning. As pre­
viously noted, the means of the mastery learning students 
either increased slightly or remained constant from pre- to 
posttesting, while the means of all three affective measures 
decreased slightly for the nonmastery learning students. If 
one takes Kifer 1 s (1975) view that it is the student 1 s his­
tory of consistent success or failure (in terms of patterns 
of academic achievement) which attributes to the learner 1 s 
affective traits, then the mastery learning instructional 
model should lead to increases in academic self-concept over 
an extended period of time (Strasler, 1982, p. 21). 



No longitudinal research studies pertaining to academic self-concept or 

attitude toward the subject were available for review. 
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Block (1971) presented the following to be facts: students involved 

in ML concepts will develop a high level of positive interest in the 

subject and a positive attitude toward the subject learned. The interest 

in the subject and the attitude toward the subject may depend upon the 

level of proficiency the student is expected to maintain. If perfection 

is expected of the student, he may lose interest in the task. 

When students received positive feedback declaring they had mastered 

a skill, they developed a positive attitude toward learning. There was a 

positive relationship between mastery or achievement and self-concept; 

therefore, ML influenced the affective domain of the learner (Bloom, 

Hastings, and Madans, 1971). 

An empirical study also supported the idea that self-concept and 

achievement were significantly and positively correlated (Brookover, 

Thomas, and Patterson, 1964). Brookover, Thomas, and Patterson conducted 

an experiment with a sample of 1050 seventh-grade students from an urban 

school district to determine if the above hypothesis were supported. 

Two parallel forms of an eight-item multiple choice questionnaire were 

administered. One form measured general self-concept. The other form 

measured academic self-concept in math, English, social studies, and 

science. The student's grade point average was used as the index of 

academic achievement. The intelligence quotient was controlled using the 

average of each student's third- and fifth-grade scores on the California 

Test of Mental Maturity. Product-Moment Correlations between variables 

showed that even with IQ controlled, there was a significant relationship 

between self-concept and achievement. 
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Attitude toward the subject was affected by school achievement 

(Bloom, 1977). Bloom believed that a student 1 s liking or disliking of a 

subject was 11 influenced by his perceptions of his adequacy or inadequacy 11 

in that subject (p. 195). He found that by the end of the third grade, 

the attitude toward math was definitely different in successful students 

(top one-fifth of the class) and the unsuccessful students (bottom one­

fifth of the class). Using a five-point scale, with five being the most 

positive toward the subject and one being the most negative, the success­

ful students were two points higher than the unsuccessful students. The 

difference was maintained through the eleventh grade. 

Attitude toward the subject was affected by academic self-concept. 

Ludwig and Maehr (1967) conducted a study using 65 seventh- and eighth­

grade boys in a physical education exercise. Each boy went to a room to 

perform a physical exercise test before a physical education expert. The 

expert then read a letter of approval or disapproval to the student. 

Next, three instruments, the Maehr-Hass Physical Self-Concept Test, Be­

havioral Choice Questionnaire, and an adaptation of Helper 1 s Self-Esteem 

Activities Test, were administered. Results of these measures indicated 

that after the approval treatment, the students• academic self-concept 

rating increased and they preferred physical activities. After the 

disapproval treatment, the opposite effects were present. The following 

hypotheses of self-concept theory were supported. Self-concept change is 

a function of the reaction of significant others. Changes in self­

concept cause changes in preference for a subject or activity. 

Summary 

Proponents of IMS declared that all learners would benefit from 

using the ML-based learning pattern. Since 11 Instructional Management 
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System 11 was a term coined in Missouri only, literature was unavailable in 

general education data banks. IMS was based upon ML theory; therefore, 

ML anecdotal and empirical evidence were reviewed. 

There was evidence of the utilization of the ML theory from the 

writings of the Sophists to the present day educators. During the 

twentieth century, interest in ML declined during the twenties and resur­

faced during the fifties in the form of programmed learning. Another 

decline ensued. The period of accountability, the 1980s, brought about 

a renewed interest in the mastery of skills, facts, and decision-making 

strategies. 

This review considered the effects of ML upon achievement, self­

concept, and attitude toward the subject. Numerous research studies 

supported ML strategies when achievement was considered. Limited statis­

tical evidence surfaced supporting the ML approach when investigating the 

effects of ML upon self-concept or attitudes toward the subject. A need 

for further research in this affective area was uncovered. 



CHAPTER III 

DESIGN AND RESEARCH PROCEDURES 

Introduction 

The design and research procedures chapter begins with a statement 

of the purpose of this study. Next, the design and research procedures 

are described. A description of the three instruments (Iowa Test of 

Basic Skills, Piers-Harris Children 1 s Self-Concept Scale, and Cox Math 

Attitude Index) follows in the instrumentation section. A discussion 

pertaining to the data collection and the design and analysis of the data 

precedes the summary of the chapter. 

Purpose 

The purpose of this study was to provide information which would 

enable educators to formulate decisions concerning the utilization of 

IMS, based upon theory and empirical studies. The effects of IMS upon 

the academic achievement, the academic self-concept, and the attitude 

toward the subject were examined to achieve this purpose. 

Design 

All the elementary-school learners in grade five at the Intermediate 

School in Neosho, a rural town in southwestern Missouri, served as the 

population for this study. This same group of 173 fifth-grade learners 

was also the sample. 

30 



To provide information which would enable educators to formulate 

informed decisions, three hypotheses were tested. The research hypoth­

eses were: 

Hypothesis Ia. There was no significant difference between the 

achievement of the IMS experimental group of fifth-grade math students 

and the achievement of the non-IMS control group of fifth-grade math 

students as determined by the results of the Iowa Test of Basic Skills. 
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Hypothesis Ila. There was no significant difference between the 

academic self-concept scores of the IMS group and the academic self­

concept scores of the non-IMS group as determined by the results of the 

Piers-Harris Children 1 s Self-Concept Scale. 

Hypothesis Illa. There was no statistically significant differ­

ence in the attitudes toward math between the IMS group and the non-IMS 

group as determined by the results of the Cox Math Attitude Index. 

It was impossible to assign the subjects for this study randomly; 

therefore, Campbell and Stanley 1 s (1963) quasi-experimental nonequivalent 

control group design was chosen. The pretest, posttest control group 

design, "an excellent design which is subject to none of the eight inter­

nal validity threats described by Campbell and Stanley," was chosen for 

Hypothesis 10 (Borg, 1981, p. 182). The posttest only control group de­

sign was selected for Hypotheses II0 and III 0 • According to Borg, ex­

perimental mortality was a threat to internal validity when the posttest 

only design was utilized. 

Commencing with the 1981-82 school term, fifth-grade students at 

Intermediate had been assigned to one of two pods for instructional pur­

poses. Each pod consisted of approximately 86 students and two teach­

ers. The group of 86 students was subdivided into four groups, with each 
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teacher instructing two groups--one class in the morning and one class in 

the afternoon (Figure 7). 

Teacher Q 

Morning 

22 Students 

Pod A 

Teacher R 

Morning 

22 Students 

Teacher S 

Morning 

22 Students 

Pod B 

Teacher T 

Morning 

22 Students 

---------------- ------------------ -------------------------------------
Afternoon 

21 Students 

Afternoon 

21 Students 

Afternoon 

21 Students 

Afternoon 

21 Students 

Note: There were four groups in Pod A and four groups in Pod B. 

Figure 7. Fifth-Grade Students Assigned to Eight Groups 

There were 173 fifth graders during the 1984-85 school term which 

were divided into two pods. Those pods were subdivided into the eight 

groups in the following manner: first, the students were rank-ordered 

according to the results of their Iowa Test of Basic Skills total math 

scores from the spring of 1984, as shown in the partial listing in Table 

I. Next, students were assigned to Pod A or Pod B. The student with the 

highest score became a member of Pod A, the second highest was assigned 

to Pod B, the third highest was assigned to Pod B, the fourth to Pod A, 

the fifth to Pod A, and the sixth to Pod B. This process continued until 

all 173 students were assigned, as shown in the partial listing in Table 



II. This procedure was utilized to ensure that heterogeneous ability 

grouping was in place. One pod was to not have a majority of high 

achievers while the other pod consisted of a majority of low achievers. 

TABLE I 

STUDENT SCORES ON 1984 IOWA TEST OF 
BASIC SKILLS 

Student Score 
~-- ,;_" 

1 99 

2 99 

3 99 

4 99 

5 99 

6 98 

7 97 

8 97 

9 97 

10 95 

12 95 
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TABLE II 

STUDENTS ASSIGNED TO 1984-85 PODS 

Student Score Pod 

1 99 A 

2 99 B 

3 99 B 

4 99 A 

5 99 A 

6 98 B 

7 97 B 

8 97 A 

9 97 A 

10 95 B 

11 95 B 

12 95 A 

Finally, the students in each pod were assigned to two teachers 

utilizing the same method described to assign students to Pod A and Pod 

B (Tables III and IV). Eighty-seven students in Pod A were assigned 

to teachers Q and R for the 1984-85 school term. Each teacher in­

structed two classes--one in the morning and one in the afternoon. Pod 
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B consisted of 86 students who were assigned to teachers S and T. Each 

teacher in Pod B also taught two classes. For the purposes of this 

study, Pod A was the experimental group and Pod B was the control group. 

TABLE III 

TEACHER ASSIGNMENTS, POD A 

Student Score Teacher 

1 99 Q 

4 99 R 

5 99 R 

8 97 Q 

9 97 Q 

12 95 R 

Procedures 

After the 1984-85 school year, Intermediate fifth-grade students 

were assigned to the control and experimental groups, and, as described 

in the foregoing section, treatment was administered to Pod A. Pod A, 
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the experimental group, received instruction from teachers Q and R, both 

of whom utilized an IMS based upon the Bloom-Carroll ML model. 

TABLE IV 

TEACHER ASSIGNMENTS, POD B 

Student Score Teacher 

2 99 s 
3 99 T 

6 98 T 

7 97 s 
10 95 s 
11 95 T 

Teacher R served on the district-wide IMS team. He wrote the fifth­

grade math objectives (Appendix A), compiled feedback-correctives and 

enrichment materials (Appendix B), and constructed the testing instru­

ments (Appendix C). Teacher R was cognizant of the IMS approach to 

teaching math and shared this information with teacher Q. Both teachers 

received initial training, as well as periodic follow-up sessions with 
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the Director of Elementary Education to ensure that they were adhering to 

the following steps in the IMS procedures: 

1. Instruction was delivered to teach a specific objective. 

2. A formative test A was administered. 

3. Students not reaching mastery (80% correct responses) were given 

feedback-correctives, which included instruction from the teacher and/or 

peers. 

4. Students reaching the mastery level on test A were assigned 

enrichment activities. 

5. Formative test B was administered to those students who were 

working correctives. Those students who reached mastery proceeded to 

enrichment activities; the others received more corrective instruction. 

6. After formative test C, everyone went to the next objective, 

except those not reaching mastery. They continued to receive instruction 

and practice on objective one. Those steps were in harmony with the ML 

cycle, as prescribed by Gusky (1985) (Figure 8). 

Instruct ion 

on 

Unit I 
Formative 
Test A 

Enrichment 
Activities 

Corrective 
Activities 

Formative 
Test B 

Figure 8. Guskey's (1985) ML Cycle 

Instruction 

on 

Unit II 
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After an objective unit was taught, a formative test was adminis­

tered. Those students demonstrating mastery of the objective or unit 

were provided with enrichment opportunities, whereas the other students 

received specific feedback-correctives to enable them to master the 

objective. The testing feedback phase continued until each student 

demonstrated mastery on a formative test. After mastery, a new objective 

or unit was presented. 

Teachers S and T did not receive the instruction from the Director 

concerning IMS. They continued to teach their math students in the fol­

lowing manner: students were led through the math book, chapter by 

chapter. A test was administered at the end of each chapter to determine 

how well students understood the math concepts presented; however, the 

chapter test was not used as a prescriptive tool. After the test was 

administered, the next chapter was presented for investigation. 

The 1984-85 school term was the beginning of the IMS exposure to the 

Intermediate fifth-grade students. During that term, students in the 

treatment group were led through the math book as the sequential objec­

tives, ~ritten by a teacher, directed them. The formative test was 

administered after an objective had been taught. Students then received 

enrichment activities or correctives as prescribed by the results of the 

test. Each student was allowed the time to master the first objective 

before preceeding to the second objective. Students in the non-IMS 

control group used the same text; however, they proceeded through the 

book, chapter by chapter, without regard to passing mastery tests. 

The principal monitored the control and treatment groups to ensure 

that teachers Q and R followed the IMS steps and that teachers S and T 

did not. She discussed teaching strategies with the four teachers, 



observed in the classrooms, and examined lesson plans throughout the 

treatment period. 

39 

In March of 1985, the end of the treatment period, three instruments 

were administered to the students in both groups. The Iowa Test of Basic 

Skills was used to determine if there was a significant difference in the 

achievement of the IMS and the non-IMS groups. The Piers-Harris Chil­

dren 1s Self-Concept Scale was used to determine if a significant differ­

ence existed between the academic self-concepts of the IMS and the non­

IMS groups. Finally, the results of the Cox Math Attitude Index were 

used to determine if there was a significant difference in the attitude 

toward math of the two groups. 

Instrumentation 

Iowa Test of Basic Skills 

Nitko 1 s (cited in Mitchell, 1985a) review in The Ninth Mental Mea­

surements Yearbook, Volume I, described the Iowa Test of Basic Skills as 

an instrument which measured the learner 1s growth in these skill areas: 

listening, vocabulary, reading, language, work-study, social studies, 

science, and mathematics. One purpose for which the instrument was 

designed was 11 to facilitate ••• decisions external to the classroom 

such as identifying strenghts and weaknesses of a group ••• and ascer­

taining the effectiveness of curricular or instructional innovations 11 

(p. 721). 

There were three mathematics skills subtests: Problem Solving Sub­

test, Computation Subtest, and Concepts Subtest. The Problem Solving 

Subtest covered single-step addition, subtraction, multiplication, and 

division problems. It also covered multiple-step problems utilizing 
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combinations of operations. The Computation Subtest included whole num­

bers, fractions, and decimals with the four arithmetic operations. The 

Concepts Subtest covered basic concepts in these six basic areas: numer­

ation, number sentences, whole numbers, fractions, decimals, and geometry 

and measurement. Scores obtained from the three subtests were combined 

to form a total math score which was the score used in this study. 

A single wide-range test (Form 7) was developed to test skill devel­

opment from low grade three to high grade nine. Levels were numbered to 

11 correspond roughly to chronological age 11 (Hieronymus, Lindquist, and 

Hoover, 1983, p. 5). For instance, Level 10 corresponded to a develop­

mental level that was average for a child 10 years of age. Form 7, Level 

10, was administered to the treatment and control groups in March, 1984, 

and Form 7, Level 11, was administered to them in March, 1985. Level 10 

was administered to all fourth graders in the Neosho School District in 

1984 to aid in determining the quality of the math program. The total 

math percentile scores were also used for fifth-grade group placement. 

Level 11 was administered to all fifth-grade students to assist in the 

evaluation of the math program, as well as to determine the difference in 

the achievement of the IMS and the non-IMS groups. Those levels were 

chosen for grades four and five because they tested the skills/concepts 

which had been taught to that grade in the Neosho School System. The 

percentile score of each student w·as used to calculate the mean of the 

treatment and the control groups. 

Hieronymus, Lindquist, and Hoover (1983) reported that the internal 

consistency reliability coefficients for the five subtests (reading, 

language arts, vocabulary, work-study, and math) range from .89 to .96. 

They did not state a specific reliability coefficient for math. The 

researchers explained the validity of their test by stating: 



The content specifications are based upon over forty years of 
continuous research in curriculum, measurement procedures, 
and interpretation and use of test results. • • • The item 
selection process involved a combination of empirical and 
judgmental procedures, including evaluation by representative 
professionals from diverse cultural groups (p. 2). 

Piers-Harris Children's Self-Concept Scale 
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Results of the Piers-Harris Children's Self-Concept Scale were ob­

tained to allow the comparison of the academic self-concept of the con­

trol and the experimental groups. The instrument was a self-report 

inventory used with students in grades 4 through 12. It consisted of a 

four-page booklet containing 80 first-person statements. The student 

circled 11yes 11 if the statement described the way he felt about himself 

or he circled 11 no 11 if the statement did not describe how he felt about 

himself. The raw data were converted into stanines, percentiles, and T-

scores. A total self-concept, as well as six cluster scores (Behavior, 

Intellectual and School Status, Physical Appearance and Attributes, Anx­

iety, Popularity, and Happiness and Satisfaction) were obtained (Mitch-

ell, 1985b). The Intellectual and School Status Cluster measured the 

academic self-concept (Piers, 1984). 

Recent studies showed that test-retest reliability coefficients for 

the Intellectual and School Status Cluster (academic self-concept) ranged 

from .42 to .96, with a mean of .73 (Mitchell, 1985b). 11 Internal con­

sistency estimates for the total score range from .88 to .93 11 (Piers, 

1984, p. 57). 

In another study using the scores from the original norm 
group, the internal consistency coefficient for the total 
scale was .90, with the cluster scales ranging from .73 to 
.81. Thus, the instrument appears to be highly reliable 
(Mitchell, 1985b, p. 1168). 



The internal consistency coefficient for the Intellectual and School 

Status Cluster Scale (academic self-concept) was .78 (Piers, 1984). 
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11 Estimates of the content, criterion-related, and construct validity 

of the Piers-Harris have been obtained from a number of empirical stud­

ies11 (Piers, 1984, p~ 57). When comparing the Piers-Harris with other 

instruments addressing the self-concept issue there was a range from 

r = .32 to r = .85. 

Both reviewers in The Ninth Mental Measurements Yearbook, Volume II 

suggested that the Piers-Harris Children 1 s Self-Concept Scale was useful 

as a research instrument when measuring treatment outcome: 

The Piers-Harris appears to be the best children•s self­
concept measure currently available. It is highly recom­
mended for use as a classroom screening device, as an aid 
to clinical assessment, and as a research tool (Mitchell, 
1985b, p. 1170). 

11 The authors are candid about the limitations inherent in the scale and 

offer specific cautions regarding interpretation 11 (Mitchell, 1985b, 

p. 1169). Piers (1984) stated that when interpretating a raw score, 

one must remember that the obtained score is an estimate of the student's 

true score. The obtained score varies as a 11 function of the reliability 

of the scale and the standard deviation of the scores 11 (Piers, 1984, 

p. 38). A Table of Confidence Intervals for Raw, Stanine, and T-Scores 

was given in the manual to assist with the interpretation of the total 

self-concept and the six clusters. 

The cluster scale scores 11were derived empirically through extensive 

factor analysis 11 (Piers, 1984, p. 38). The Intellectual and School 

Status Cluster (academic self-concept) reflected the student's 11 self-

assessment of his or her abilities with respect to intellectual and 

academic tasks, including general satisfaction with school and future 

expectations 11 (Piers, 1984, p. 38). A high score on that cluster showed 
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that the student reflected good feelings about himself and his school 

experiences. A low score could mean one of two things. If the student 

were a high achiever academically, a low score might indicate that the 

parents or the student himself have set unrealistic expectations for the 

student. The student felt that no matter what he achieved it was never 

good enough. On the other hand, if the student were a low achiever, a 

low score might indicate that he had internalized the low appraisal he 

was receiving from significant others. Piers also warned that the inter­

pretation of any test should take into consideration all pertinent data 

about the student. One score does not give the whole picture. 

Cox Math Attitude Index 

The Cox Math Attitude Index {CMAI) was used to determine the dif­

ference in the attitude toward math of the experimental group and the 

attitude toward math of the control group. The CMAI consisted of 20 

Likert-type statements which were answered by checking either 11 No, 11 

11 Sometimes, 11 or 11 Always 11 {Appendix D). 

The author of the CMAI examined attitude toward the subject instru­

ments prior to developing the instrument. The Anttonen Revised Hoyt 

Scale of Arithmetic Attitude, Arithmetic Attitude Scale, Arlin-Hills 

Attitude Surveys, and Attitudes Toward Arithmetic were read and studied. 

Information concerning the type of question, the way the student re­

sponded, and the reliability and validity reports of each instrument was 

studied. 

The Anttonen Revised Hoyt Scale of Arithmetic Attitude instrument 

consisted of 28 questions about arithmetic which were answered by cir-

cling either 11 Yes 11 or 11 No. 11 11 The correlation of the elementary attitude 

scores with the Iowa Test of Basic Skills ranged from .22 to .37 for 



various subgroupings of fifth and sixth grade boys and girls 11 (Johnson, 

1976, p. 969). A test-retest reliability of .46 was shown with a group 

of third-, fourth-, and sixth-grade students. The internal reliability 

coefficients from various studies of students in grades four through 

seven ranged from .88 to .92. 
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The construction of Dutton 1 s Arithmetic Attitude Scale was unclear; 

therefore, the possibility of using similar test items on the CMAI was 

unwarranted. The instrument was administered to learners from grade 

three to adulthood and the test-retest reliability was .94 (Johnson, 

1976). 

The Arlin-Hills Attitude Surveys had four sections. Section 4 was 

11Attitude Toward Math, 11 which consisted of 15 illustrated statements. 

Students responded by marking their degree of agreement with each state­

ment based upon a four-point scale. Reliability was .88 on the math 

section. Validity was examined and supported (Johnson, 1976). 

Dutton and Blum's Attitudes Toward Arithmetic instrument was a 

Likert-type scale composed of 25 third-person statements. The student 

responded to the items by checking either 11 Strongly Agree, 11 11 Agree, 11 

11 Have no Opinion, 11 11 Disagree, 11 or 11 Strongly Disagree. 11 Johnson (1976) 

reported that the reliability coefficients was .84, but validity had not 

been developed. 

After examining the aforementioned instruments, the author of the 

CMAI decided to develop a Likert-type scale composed of 20 items. The 

student would respond by checking either 11 No, 11 11 Sometimes, 11 or 11 Always 11 

(Appendix E). The responses were assigned a weight of one, two, or 

three; therefore, there was a possibility of a score of 60. The higher 

the score, the more positive the attitude was toward math. In some 

questions, the 11 No 11 received a weight of one, while in other questions 



the 11 No 11 received a weight of three. 11 Sometimes 11 was assigned a weight 

of two for all questions. 11 Always 11 was assigned a weight of either one 

or three (Appendix E). 
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The author utilized the expertise of a panel of educators consisting 

of a director of special services, an elementary counselor, a high school 

counselor, and a teacher of a fifth-eighth grade gifted program to ex­

amine the CMAI. Each panel member had a background in tests and measure­

~ents (Appendix E). Test items were changed, deleted, and added to the 

instrument until the author and each panel member felt that the content 

validity, criterion-related validity, and construct validity for the CMAI 

were supported (Appendix E). 

The reliability coefficients were obtained through the utilization 

of Method 2, covariance matrix, on the IBM 3081D at the Oklahoma State 

University computer laboratory at Stillwater, Oklahoma. The reliability 

analysis revealed alpha= .8793 (Appendix E). 

Data Collection 

Data pertinent to the study were collected at two points in time. 

In March, 1984, the Iowa Test of Basic Skills (ITBS) was administered to 

the fourth-grade students in the Neosho School District. The fourth­

grade teachers administered the ITBS in their classrooms as a group 

project. The Director of Elementary Education sent the tests to the 

Riverside Publishing Company to be machine scored. Students• total math 

scores served as the placement instrument to assign them to a fifth-grade 

classroom, which ultimately placed them in either the control or treat­

ment group. 

The second time for data collection was in March, 1985. At that 

time, the fifth-grade teachers at Neosho 1 s Intermediate School 
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administered the ITBS to their students. Total math scores were used to 

compare the achievement of the control (non-IMS} and the treatment (IMS} 

groups. The principal administered the Piers-Harris Children's Self­

Concept Seal~ to the students in each of the eight fifth-grade class­

rooms. Data were obtained from the results of the Piers-Harris to 

compare the academic self-concept of the control group with the academic 

self-concept of the treatment group. The principal also administered the 

CMAI to all fifth graders in their math classrooms. Results of the CMAI 

were then collected to compare the attitude toward the subject of the IMS 

group with the attitude toward the subject of the non-IMS group. 

Design and Analysis of Data 

Three statistical tools were used to analyze the data that were 

gathered after the treatment period. The t-test was utilized to deter-

mine whether differences between the control and experimental groups were 

significant in academic achievement, academic self-concept, or attitude 

toward math. Also, an ANOVA Repeated Measure Analysis was used to test 

the significance of the difference in achievement gains of the two 

groups. finally, Multiple Regression analysis of variance was used to 

obtain the correlation of all the dependent variables. 

The t-test used in this study was a: 

Statistical model designed to determine whether two groups, 
as represented by their means, are significantly different • 
• • • Slightly different t formulas are used depending on the 
particular sample data under analysis. Typically, the data 
are first treated by an F ratio to determine whether the 
variances of the two population groups are significantly 
different. F values, like t values, are interpreted for 
significances from a probability table (Popham and Sirotnik, 
1973, pp. 133-134}. 

The pooled variance t-test formula was used because N1 1 N2 

(see Figure 7}. 
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t - 2 2 
n1 - 1 s1 + n2 - 1 s2 

n1 + n2 - 2 

Figure 9. Pooled Variance t-Test Formula 

A statistical computer package was used on the IBM 30810 at the 

Oklahoma State University computer laboratory at Stillwater, Oklahoma, 

to compute the pooled variance t-test. The .05 level of significance 

was accepted by the researcher as a prerequisite to the rejection or ac-

ceptance of the null hypotheses. This .05 level of significance was ne­

cessary to establish whether there was a significant difference in 

achievement, academic self-concept, or attitude toward math between the 

students taught with IMS strategies and those students who were not 

exposed to IMS methods. 

Popham and Sirotnik (1973) suggested that rather than analyzing the 

achievement gains by subtracting the pretest scores from the posttest 

scores and then performing the t-test, one should perform the ANOVA 

Repeated Measure Analysis on the pre- and posttest scores for the treat­

ment and the control groups. They stated that the analysis of variance 

(ANOVA) was a better growth indicator when one was assessing the effects 

of an educational principle or practice. After the analysis of variance 

(ANOVA) was computed on the IBM 30810 at the Oklahoma State University 

computer laboratory, the test of significance was performed by looking in 



the F Table (Popham and Sirotnik, 1973). The 0.05 level of confidence 

was used. 
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The analysis was twofol9. Besides analyzing the variables sepa­

rately to determine if IMS were a successful learning strategy, it was 

also important to analyze the relationship among the three variables. 

"The ultimate goal of a science of behavior for education is to isolate 

and understand more fully the nature of relationships among educational 

variables" (Popham and Sirotnik, 1973, p. 64). For the purpose of this 

part of the study, it was important to know how achievement was related 

to academic self-concept and attitude toward math. Was there a correla­

tion, and, if so, was it positively or negatively correlated? If a 

student scored high on the Iowa Test of Basic Skills, would he also score 

high on the Piers-Harris and/or the CMAI, or would he score low on the 

Piers-Harris and/or the CMAI? 

The Multiple Regression correlational statistical tool was used to 

understand the correlation of all the dependent variables of this study 

(Pre-Iowa, Post-Iowa, Academic Self-Concept, and Attitude Toward Math). 

11 The strength and direction of a relationship between two variables is 

described by the value of r which ranges from a perfect relationship of + 

1.00 to a nonexistent relationship of zero 11 (Popham and Sirotnik, 1973, 

p. 80). The circumstance dictated what value of r was necessary to show 

that a strong relationship existed between two variables. After the 

correlation wass computed, a statistical table was consulted to determine 

the statistical significance of r. The 0.05 level of confidence was used 

for this study. 

Summary 

This chapter was a discussion of the methodology used to investigate 
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the problem stated in Chapter I: Is the Instructional Management System 

{IMS), as advocated by the Missouri Commissioner of Education and the 

State Board of Education, an effective instructional system as imple­

mented by fifth-grade math teachers in one school district? The design, 

sample, and instrumentation were described in this chapter. The method 

of data collection, the selection of the statistical tools, and the 

analysis of the data were also examined. 



CHAPTER IV 

PRESENTATION AND ANALYSIS OF THE DATA 

Introduction 

The purpose of this study was to provide information which would 

enable educators to make decisions concerning the utilization of the IMS 

based upon theory and empirical e~idence. To achieve the purpose of this 

study, three outcomes (academic achievement, academic self-concept, and 

attitude toward the subject) were investigated. 

Demographic characteristics and the statistical analysis of the 

treatment and control groups before treatment were discussed. To analyze 

the effects of IMS upon the academic achievement, academic self-concept, 

and attitude toward the subject of fifth-grade math students, three null 

hypotheses were formulated and tested. Finally, results of the analysis 

of data relative to the hypotheses, as well as additional data concerning 

students• affective domain were presented. 

Effective Learning Gauges 

Various gauges were used to determine the effectiveness of a learn­

ing strategy or pattern. Three gauges were presented for the purpose 

of this study. One important measuring gauge was whether or not the 

students achieved academically (Mallory, 1982). A second measure was 

whether the students had a positive or negative academic self-concept. 

An effective learning strategy/pattern enhances the students• academic 

50 
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self-concepts, according to Koehn (1983). Bloom (1981) stated that a 

student's attitude toward the subject was an important factor in his 

learning and his continued interest in learning; therefore, he suggested, 

a third measure of an effective learning strategy was whether or not it 

promoted a positive attitude toward the subject. Those three gauges 

(academic achievement, academic self-concept, and attitude toward the 

subject) were chosen for this study. 

Demographic Characteristics and Analysis 

Before Treatment 

The sample for this study consisted of 173 fifth-grade students in 

the Neosho R-V School District at Neosho, Missouri. One hundred of the 

students were male; 73 were female. Eighty-seven students were in the 

treatment group, while 86 were in the control group. The students were 

representative of the low, middle, and high academic ability groups. 

Since Neosho and the surrounding community is not a part of a Standard 

Metropolitan Area, and because the community has the diversified life­

style of a typical small rural town, one would assume the students also 

represented the low, middle, and upper socioeconomic strata. 

The mean achievement scores collected from the pretest of the Iowa 

Test of Basic Skills were used to discover if mean difference and/or 

population variability existed between the two groups before treatment of 

the IMS strategy to the experimental group. The t-test statistical tool 

was used (Table V). 

There were no significant difference in the mean achievement scores 

of students placed in the treatment and control groups at the .05 level 

of confidence. The standard deviation was large for both groups, 



which supported the fact that the population within each group was 

heterogeneous. 

Group 

Treatment (IMS) 

TABLE V 

COMPARISON OF MEAN ACHIEVEMENT SCORES OF 
STUDENTS PLACED FOR MATH INSTRUCTION 

Number Standard Deviation Mean 

87 21.982 67 .4598 

F Value 
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t 

1.10 .04* 

Control 86 23.015 67.3256 

*Not significant at the .05 level because with 171 degrees of freedom, 
t == 1.960. 

Source: L. R. Gay, Educational Research Competencies for Analysis and 
Application {1981). 

Test of Hypotheses 

The t-test was used to determine if any of the three null hypotheses 

were supported. ANOVA Repeated Measure Analysis was also used on the 

Iowa Test of Basic Skills scores for additional information pertaining to 

Hypothesis I0 • 

Hypothesis 10 • There is no statistically significant difference 

between the math achievement of the IMS experimental group and the non­

IMS control group of fifth-grade students. . 
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The mean was 67.4598 for the IMS group on the pre-ITBS and 67.3256 

for the non-IMS group. The post-ITBS mean was 66.5862 for the IMS group 

and 61.3488 for the non-IMS group. The mean gain from March, 1984, to 

March, 1985, was -.8736 and -5.9767 for the IMS and non-IMS groups, 

respectively. 

The mean gain scores of the treatment and control groups were sub­

jected to the t-test to determine if there was a significant difference 

in the math achievement of the two groups (Table VI). An F-test produced 

a value of 1.58, which was significant at the 0.05 level of confidence. 

The pooled t-test was used to test whether a significant difference ex­

isted in achievement gain between the IMS and non-IMS groups. Accord­

ing to the probability chart, the t-value should be equal to or greater 

than 1.960 to be significant at the 0.05 level (Gay, 1981). The t-value 

obtained by comparing achievement gains of the two groups was 2.16; 

therefore, the null hypothesis was rejected. 

Popham and Sirotnik (1973) suggested that the traditional posttest 

minus pretest difference score analysis was not the most sound way to 

assess change in education. They stated that a better way was to utilize 

a repeated measure design; therefore, an analysis of variance was per­

formed (Table VII). 

The obtained value of F for pretest posttest was 8.35, and the ob­

tained value of F for pretest posttest by treatment was 4.67. According 

to the F probability chart. the obtained F value needed to be equal to or 

greater than 3.90 to be significant at the 0.05 level of confidence (Pop­

ham and Sirotnik, 1973). Again, the null hypothesis was rejected because 

the obtained F was larger than the tabled value of F (Appendix G). There 

was a significant difference in the achievement of the two groups. 



Group 

Treatment 

Control 

TABLE VI 

COMPARISON OF MEAN GAIN IN ACHIEVEMENT SCORES 
OF STUDENTS TAUGHT BY TWO METHODS 

Number Standard Deviation Mean F Value 

(IMS) 87 13.667 -0.8736 

1.58 

86 17.205 -5.9767 

*Significant at the 0.05 level because t = 1.960 when df = 171. 

Source: L. R. Gay, Educational Research ComEetencies for Anal~sis 
AEQlication (1981). 

TABLE VII 

ONE-WAY ANOVA FOR IOWA PRE AND POST SCORES 
FOR TREATMENT AND CONTROL GROUPS 

Source SS df MS 

Within 20622.78 171 126.54 

PrePost 1006.07 1 1006.07 

Treatment 
by PrePost 563.15 1 563.15 

54 

t 

2.16* 

and 

F 

8.35* 

4.67* 

*Significant at the 0.05 level because F = 3.90 when df for within group 
is 272 and df for between groups is 1. 
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To determine where the difference lay, the sample was split into 

three ability groups (low, middle, and high) (Appendix G). The pre-Iowa 

score was used to split the treatment and control groups, since it should 

contain less bias. The t-test was performed on the Iowa gain to analyze 

whether the significant difference was between the two low groups, the 

two middle groups, and/or the two high groups (Appendix G). 

An F-test produced a value of 1.65, which was not significant at the 

0.05 level of confidence. The pooled t-test was used to test whether a 

significant difference existed in achievement gain between the low-

treatment and the low-control groups. According to the probability 

chart, the t-value should be equal to or greater than 2.01 to be signifi-

cant at the 0.05 level (Gay, 1982). The t-value obtained by comparing 

achievement gains of the low ability groups was 0.77; therefore, there 

was no significant difference (Table VIII). 

Group 

Treatment 

TABLE VIII 

COMPARISON OF MEAN GAIN IN ACHIEVEMENT SCORES 
OF STUDENTS IN THE LOW-ABILITY GROUP 

Number Standard Deviation Mean F Value 

27 14.172 4.8148 

t 

1.65 0.77* 

Control 31 18.217 1.4839 

*Not significant at the 0.05 level because t = 2.01 when df = 56. 

Source: L. R. Gay, Educational 
AQQlication (1981). 

Research ComQetencies for Anal~sis and 



The students in both low ability groups showed a positive gain; 

however, there was no significant difference between the two groups. 

Apparently it made little difference which instructional strategy was 

utilized with them. 

An F-test produced a value of 1.75, which was not significant at 
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the 0.05 level. The pooled t-test was used to determine whether a sig­

nificant difference existed in achievement gain between the middle­

treatment and the middle-control groups (Table IX). The t-value obtained 

by comparing achievement gains was 1.34 and the tabled value was 2.01; 

therefore, there was no significant difference at the 0.05 level of con­

fidence. Apparently, the students in the middle-ability group did not 

benefit significantly as a result of using the IMS learning strategy. 

Both groups showed a loss in achievement when analyzing their mean gain 

scores. The IMS group had a smaller loss than did the non-IMS group. 

The loss for the treatment group was 3.1935; for the control group, the 

loss was 9.6190. 

An F-test produced a value of 1.38, which was not significant at the 

0.05 level. The pooled t-test was utilized to test whether a significant 

difference existed in achievement gain between the high-treatment and the 

high-control ability groups (Table X). The t-value obtained by comparing 

achievement gains was 2.40, which was greater than the tabled value for 

df = 61; therefore, there was a significant difference at the 0.05 level 

of confidence. 

When analyzing the significant difference which existed between the 

IMS group and the non-IMS group, one must note that the significant dif­

ference was between the top ability groups. Both groups had a loss; 

however, the reader will note that the treatment group had a signifi­

cantly smaller loss than did the control group. The mean gain in 



achievement scores for the IMS group showed a smaller loss from pre- to 

post-Iowa than did the mean gain achievement scores for the non-IMS 

group. The IMS group had a loss of 3.6897, whereas the non-IMS group 

had a loss of 10.5294. 

Group 

Treatment 

TABLE IX 

COMPARISON OF MEAN GAIN IN ACHIEVEMENT SCORES 
OF STUDENTS IN THE MIDDLE-ABILITY GROUP 

Number Standard Deviation Mean F Value 

31 14.851 -3.1935 

t 
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1.75 1.34* 

Control 21 19.630 -9.6190 

*Not significant at the 0.05 level because t = 2.01 when df = 50. 

Source: L. R. Gay, Educational Research Competencies for Analysis and 
Application (1981). 

Hypothesis 11 0 • There is no statistically significant differ­

ence between the self-concept scores of the IMS group and the non-IMS 

group. 

A comparison was made of the mean academic self-concept scores of 

the control and treatment groups. The results of the Piers-Harris were 

utilized for this analysis. Results of this instrument showed a mean of 

11.8046 for the treatment group and 11.6977 for the control group. An 

F-test produced a value of 1.25, which was not significant at the 0.05 
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level of confidence; therefore, the pooled variance t-test was used to 

test for significant difference in self-concept. The t-value obtained by 

comparing the mean scores was 0.19, which is not significant; therefore, 

the null hypothesis was supported {Table XI). Those students exposed to 

IMS for the duration of this study did show a slight gain; however, the 

gain was not large enough to validate the utilization of IMS as a better 

instructional strategy. 

Group 

Treatment 

Control 

TABLE X 

COMPARISON OF MEAN GAIN IN ACHIEVEMENT SCORES 
OF STUDENTS IN THE HIGH-ABILITY GROUP 

Number Standard Deviation Mean F Value 

29 10.272 -3.6897 

1.38 

34 12.046 -10.5294 

*Significant at the 0.05 level because t = 2.00 when df = 61. 

Source: L. R. Gay, Educational 
AQplication (1981). 

Research ComQetencies for Anali:sis 

t 

2.40* 

and 

Hypothesis 1110 • There is no statistically significant differ­

ence in the attitudes toward math between the IMS group and the non-IMS 

group. An F-test produced a value of 1.21, which was not significant at 

the 0.05 level; therefore, the pooled variance t-test was used to test 

for significant differences in attitudes toward math. According to the 
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probability chart, the t-value should be equal to or greater than 1.960 

to be significant at the 0.05 level (Gay, 1981). The t-value obtained by 

comparing the mean score of the treatment group to the mean score of the 

control group was -1.01; therefore, the null hypothesis was supported 

(Table XII). Although there was no significance between the two groups, 

the control group scored higher than the treatment group on the CMAI, 

which meant the non-IMS group may have had a more positive feeling toward 

math than did the IMS group (Appendix G). 

TABLE XI 

COMPARISON OF MEAN ACADEMIC SELF-CONCEPT SCORES 
OF STUDENTS TAUGHT BY TWO METHODS 

Group Number Standard Deviation Mean F Value 

Treatment (IMS) 87 3.947 11.8046 

t 

1.25 0.19* 

Control 86 3.532 11.6977 

"*Not significant at the .05 level because t ; 1.960 when df ; 171. 

Source: L. R. Gay, Educational Research Competencies for Analysis and 
Application (1981). 



Group 

Treatment 

Control 

TABLE XII 

COMPARISON OF MEAN ATTITUDE TOWARD MATH SCORES 
OF STUDENTS TAUGHT BY TWO METHODS 

Number Standard Deviation Mean F Value 

{IMS) 87 7.924 34.0230 

1.21 

86 7.201 35.1860 

*Not significant at the .05 level because t = 1.960 when df = 171. 

Source: L. R. Gay, Educational Re.search Com etencies for Anal sis 
Application (1981 • 

Additional Data 
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t 

-1.01* 

and 

As stated earlier, one of the outcomes of analyzing the data of this 

study was to discover if there was a correlation between the variables. 

Was there a significant relationship between achievement and academic 

self-concept? Was there a significant relationship between achievement 

and attitude toward the subject? To determine these relationships, the 

Multiple Regression correlational statistical tool was used. Results of 

the Multiple Regression (Appendix G) are shown in Table XIII. 

Summary 

Chapter IV included a review of the purpose and the variables of 

this study. It also included a presentation of the demographic charac­

teristics and the statistical analysis of the treatment and control 

groups before treatment was administered. Next, the statistical tools 
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were described. Three null hypotheses were tested. Statistical evi­

dence presented indicated that there was a significant difference in the 

academic achievement of the IMS and the non-IMS groups. The IMS groups 

achieved better than the non-IMS group. Further analysis showed that 

there was a different result for different ability groups. There was a 

significant difference in the academic achievement of the high ability 

group. The IMS group outperformed the non-IMS group. No significant 

difference existed between the mean achievement score of the middle­

ability IMS group and the middle-ability non-IMS group or between the 

low-ability IMS group and the low-ability non-IMS group. The two methods 

of teaching fifth grade math produced no significant differences in aca­

demic self-concept or attitude toward math at the 0.05 level of confi­

dence. Additional information indicated that there was a significant 

correlation between academic achievement and academic self-concept, aca­

demic achievement and attitude toward math, and academic self-concept and 

attitude toward math. 
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TABLE XIII 

CORRELATION OF ALL DEPENDENT VARIABLES 

Academic Attitude Toward 
Pre-Iowa Post-Iowa Self-Concept Math 

Pre-Iowa 1.000 .761 -.410 .167 

Post-Iowa .761 1.000 .466 .204 

Academic Self-
Concept .410* .466* 1.000 .294 

Attitude Toward 
Math .167 .204* .294* 1.000 

*Significant at the 0.01 level when df = 171. 

Source: W. J. Popham and K. A. Sirotnik, Educational Statistics Use and 
Interpretation (1973). 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Introduction 

The purpose of this study was to provide information which would 

enable educators to make decisions concerning the utilization of IMS, an 

instructional system based upon an integration of Carroll 1 s (1963) learn­

ing model and Bloom's (1976) learning theory. This integration was known 

as mastery learning (ML) in the literature. To achieve the purpose of 

this study, three gauges of effective learning (academic achievement, 

academic self-concept, and attitude toward math) were analyzed. Three 

null hypotheses were tested to determine if statistically significant 

differences existed between the mean academic achievement gains, the mean 

academic self-concepts, and/or the mean attitudes toward math of the IMS 

and the non-IMS groups. An analysis of variance was performed on the 

three variables to make statistical comparisons between all pairs of 

variables. It was also noted whether or not growth was in an expected 

direction. The summary of those analyses and the conclusions and recom­

mendations based upon those analyses were reported in this chapter. 

Summary 

It was determined after reviewing the literature that an insuffi­

cient amount of empirical research had been conducted concerning IMS. 
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Since IMS is a strategy based upon ML theory, ML empirical studies were 

examined. 

ML is a technique wherby students are 11 given all the time and in­

struction necessary to master each simple skill or learn each bit of 

knowledge 11 (Mallory, 1982, p. 5). Students were not to advance to the 

next skill until they demonstrated mastery of the first skill. Guskey 

(1985) stated that ML is an instructional technique which 
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involves organizing instruction, providing students with 
regular feedback on their learning progress, giving guid­
ance and direction to help students correct their individ­
ual learning difficulties, and providing extra challenges 
for students who have mastered the material (p. xiii). 

Articles and empirical studies were reviewed which suggested that ML 

was a positive force in academic achievement. Limited statistical evi-

dence was available which supported the ML approach when investigating 

the effects of ML upon academic self-concept or attitudes toward the 

subject. Studies were reviewed which indicated that self-concept and 

achievement were positively correlated (Brookover, Thomas, and Patterson, 

1964), attitude toward the subject and academic achievement were posi­

tively correlated (Bloom, 1977), and attitude toward the subject and 

academic self-concept were also positively correlated (Ludwig and Maehr, 

1967). 

A study was conducted during the 1984-85 school term to provide 

empirical data concerning IMS. The study tested three null hypotheses. 

One hundred seventy-three fifth-grade math students in the Neosho, Mis-

souri School District were chosen as the sample. They were placed into 

two pods based upon their March, 1984, Iowa Test of Basic Skills results. 

Students of low, middle, and high academic ability were placed into each 

pod. Pod A, the experimental group, was subdivided into four groups. 

Two of the groups were taught by teacher Q and two groups were taught by 
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teacher R. IMS was utilized. Pod B, the control group, was also subdi­

vided into four groups. They were instructed by teachers S and T. 

In March, 1985, three instruments (Iowa Test of Basic Skills, Piers­

Harris Children's Self-Concept Scale, and Cox Math Attitude Index) were 

administered. Data collected from those instruments were analyzed to 

determine if there were any significant differences in academic achieve­

ment, academic self-concept, and/or attitude toward the subject between 

the IMS and non-IMS groups. 

Three statistical tools were used in the analysis. First, the 

t-test was utilized to determine whether significant differences existed 

between the groups for any or all of the variables. Second, an ANOVA 

Repeated Measure Analysis was used to test the significance of the dif­

ference in achievement gains of the two groups. Finally, Multiple Re­

gression Analysis of Variance was used to obtain the intercorrelations 

of all the dependent variables. 

Statist~cal evidence presented indicated that Hypothesis 10 was 

rejected at the 0.05 level of confidence. There was a significant dif­

ference in the achievement of the two groups, as evidenced by the results 

of the administration of the Iowa Test of Basic Skills. Further analysis 

showed that the significant difference was between the IMS high ability 

group and the non-IMS high-ability group, but not between the two middle­

ability groups or the two low-ability groups. The results showed that 

the IMS high group outperformed the non-IMS high group. 

Hypotheses 11 0 and 1110 were supported. There was no 

significant difference in academic self-concept between the IMS and the 

non-IMS groups at the 0.05 level of confidence. Neither was there a 

significant difference between the two groups when analyzing attitude 

toward the subject. 
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Additional evidence indicated that there was a significant correla­

tion at the 0.01 level of confidence between academic achievement and 

academic self-concept, academic achievement and attitude toward math, and 

academic self-concept and attitude toward math. These findings repli­

cated the findings of Brookover, Thomas, and Patterson (1964), Bloom 

(1977), and Ludwig and Maehr (1967). 

Conclusion 

There was a significant difference at the 0.05 level of confidence 

in the academic achievement of the treatment and control groups. The 

treatment (IMS) group outperformed the control (non-IMS) group, as evi­

denced by the results shown on the Iowa Test of Basic Skills gain scores; 

however, neither group gained significantly over the previous year. 

Level 10 of the !TBS was given to the students in March, 19843, when they 

were in the fourth grade. Level 11 of the same test was administered in 

March, 1985, when those students were fifth graders. There was a mean 

gain of -0.8736 for the IMS group and a mean gain of -5.9767 for the non­

IMS group. Further analysis showed that the significant difference was 

between the top-ability groups, not the middle- or low-ability groups. 

There was no significant difference between the IMS and non-IMS 

groups in academic self-concept mean scores. Based upon the research 

evidence reported in this study that academic achievement and academic 

self-concept are positively correlated, one would expect the mean score 

to be higher for the IMS group, since this group outperformed the non-IMS 

group on the !TBS. The standard deviation was 3.947 for the IMS group 

and 3.532 for the non-IMS group. The means were very close for the two 

groups also (11.80 for the IMS group and 11.70 for the non-IMS group). 

There was not enough difference in the academic self-concept mean score 



of the two groups to conclude that IMS was a more effective learning 

strategy than the traditional strategy used in the control group. In 

fact, these data suggest that IMS may have been detrimental to academic 

self-concept. 
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There was no significant difference in the attitude toward math 

between the treatment and control groups. Here again, based upon the 

evidence that academic achievement and attitude toward the subject are 

positively correlated, one would expect the attitude toward math to be 

more positive with the treatment group. This was not the case. Accord­

ing to the posttest data, the control group had a more positive attitude 

toward math than did the treatment group. The standard deviation for the 

treatment group was 7.924, and the standard deviation for the control 

group was 7.201. The means were 34.02 and 35.15 for the treatment and 

control group, respectively. Possibly, IMS was detrimental to the stu­

dent's attitudes toward math. 

Subject to the scope, limitations, and assumptions of this study, 

and based upon the results of the study, one would conclude that the IMS 

did not serve as an unusually successful learning strategy. 

Implications 

At the conclusion of this study, some implications became apparent. 

The following is a discussion of those implications: 

Before initiating IMS (or a similar learning strategy based upon ML) 

on an extensive scale, educators need to conduct a longitudinal study to 

determine the long-range effects on students• academic achievement, aca­

demic self-concept, and attitude toward the subject. They need to answer 

the following questions: 



1. Are the students in the low-, middle-, and high-ability groups 

achieving at a higher level than they would be achieving without IMS? 

2. Do the students have a positive self-concept? 
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3. What happens to the self-concept of the student who is always 

the last one to be permitted to go to the next skill? Does he feel 

defeated, or is his self-concept enhanced because he finally learned the 

task at hand? 

4. What happens to the student 1 s attitude toward the subject if he 

is subjected to feedback-correctives over a long period of time while the 

others explore new concepts? Does he become disenchanted with the sub­

ject, causing him to become unmotivated to learn that particular subject? 

Does he develop a yearning to study the subject further because he feels 

he has finally mastered some skills pertaining to that discipline and he 

now has the confidence to believe he can master kindred skills? 

Another implication derived from the findings lies in the fact that 

if disciplines could be categorized as cognitive or affective, then math 

and science would be cognitive, whereas language arts and social studies 

would be affective. Math, a cognitive discipline, was utilized for this 

study. The outcomes supporting or rejecting the three hypotheses might 

have been different had an affective discipline been used. 

When too much focus is placed upon the cognitive domain, the affec­

tive domain often gets neglected. Educators, meeting the societal pres­

sure for better achievement scores, might forget to consider the whole 

child. There are emotional needs to be satisfied for the student as his 

academic achievement is enhanced. 

Recommendations 

Based upon the conclusions and implications of this study and the 



researcher 1 s belief that there is more involved in the learning process 

than the student merely mastering cognitive objectives advocated by his 

intructors, the following recommendations for educational practice and 

further research are proposed: 

Educational Practice 

.An emphasis should be placed upon the growth of each student. If 
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he is already in the top group, then educators must provide challenging 

experiences to keep him from stagnating as he marks time taking IMS 

formative tests. Those tests prove only that he has attained the same 

mastery which is expected of the low and average student. His time could 

be spent learning new concepts/skills instead of taking tests. As educa­

tors assist in the growth of each student, they need to become cognizant 

of a variety of ways to enhance the student 1 s self-concept and attitude 

toward the subject, in addition to his academic achievement. 

There is no single instructional management system which is best 

for every student. It would be wise to require more courses such as Psy­

chology of Human Development and Psychology of Learning in the teacher 

certification programs. If the teacher understands the needs of the 

individual child and how he learns, it would be an easier task to select 

the proper instructional plan for that child. 

Perhaps the Iowa Test of Basic Skills did not test the objectives 

which were taught to the Intermediate fifth-grade students. If that were 

the case, it is possible that an accurate assessment was not made of 

their academic achievement. One might administer a criterion-referenced 

test (CRT) as the pre- and posttests instead of the !TBS. Then the 

students would be tested over the material they had studied and which 

they were expected to learn. The items on the CRT would cover the 



objectives proposed by th~ curriculum committee (administrators, teach­

ers, parents, and students). 

Research 
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Research should be conducted analyzing the effects of IMS upon the 

three variables in other disciplines. IMS, as implemented by the two 

math teachers at Intermediate, might be beneficial to students when 

utilized in other subject areas such as language arts or social studies. 

It should be noted if the students were affected differently according to 

whether they were in the low-, middle-, or high-ability group. 

Educators need to initiate studies to explore academic self-concepts 

of those students who have to use feedback-correctives in math and/or 

other subject areas. Some students who need cQrrectives are in the low­

abil ity group; however, some are in the middle and high groups. They 

hurry through their formative tests, making careless mistakes. To an­

alyze students' academic self-concept successfully, these steps should 

be followed: 

1. Administer the Piers-Harris Children's Self-Concept Scale as a 

pretest. 

2. Keep an accurate record of whether or not each student has to 

use feedback-correctives. 

3. Administer the Piers-Harris as a posttest. 

4. Compute the difference in the mean scores of those utilizing and 

those not utilizing feedback-correctives. 

5. Perform a t-test on the mean academic self-concept scores to de­

termine whether a significant difference exists. 

Educators must also conduct empirical research to determine the 

attitude toward the subject of those students who usually have to remain 
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on a given task longer than the others. Again, a pretest and posttest 

(CMAI) are administered. The students who use feedback-correctives are 

compared with those who do not use correctives by performing a t-test on 

the mean attitude toward math scores. The object of performing the t­

test is to determine whether a significant difference exists in the at­

titude toward math between the group using correctives and the group 

not using feedback-correctives. 

In summary, this study supported the idea that more empirical re­

search is needed before initiating IMS or a similar learning strategy 

based upon ML. It is important to conduct longitudinal studies to deter­

mine the long-range effects on students• academic achievement, academic 

self-concept, and attitude toward the subject before deciding to use IMS 

on an extensive scale. If IMS is no better than the other strategies/ 

instructional management systems being used, then the educational coJJD11u­

nity must continue searching for a way to transfer knowledge and skills 

to students in a more efficient manner. 

This study also supports the thought that IMS might be the best 

method for some, but not necessarily all, students. If this statement is 

true, then it is important to discover which students benefit and which 

ones do not. Educators must utilize a variety of strategies. To advo­

cate one set of objectives, one learning strategy, one mastery level, and 

one consequence for all students is promoting inequality of educational 

opportunity. In order for teachers to provide the proper learning strat­

egy with each student, they must be given the freedom to make curriculum 

decisions. For instance, the teacher could decide whether to give a 

paper and pencil test or a hand-signal assessment of the mastery of a 

skill. All students would not be expected to take the same formative 

test. Neither would they be expected to master the same objectives. 



The teacher could decide which students needed which objectives after 

investigating their abilities, stages of development, and needs. 
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NEOSHO R-5 SCHOOL DISTRICT 
MATH PERFORMANCE OBJECTIVES 

GRADES 

SETS & .lt.MERATIOO - STR.4W 1 
k-5-1. Use the correct B)Ulbol to sluoi.a given ruxte:r is greater than (>). 

les11 than ( <) , or equal to ( •) aoot;her 1'Ullber to 100, 000. 

H-5-2. 1'1rlte and orally identify tuibers to 100,000. · 

M-5-J. Write the rUiber that canes before, after, beo.ieen any ruii>er to 10,000. 

H-5-4. Idend..fy the place vallle of each digit :In a 5, 6, and 7 digit turber. 

(i.e. 2,367, 921; the three is :In the lundred thousands place) 

H-5-5. Write the ord:lnal mlli>er WJrd of my set first to eightefi!11th. 

(i.e. OOOXO; the letter X is the fourth letter frCXD the left) 

H-5-6. Bound a 4--c:Ugit lUlbe:r to the nearest thousand. (i.e. 6,284 is rc::ulded to 6,000) 

H-5·7. F.amd a 3-<fi8it tl.IDber to the nearest ten. (i.e. 486 is rQJMed to 490) 
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.•-5-8. Write and orally identify & ·n.mi>cr WJrd to 100,000. (1.e. three tOOusarxi tt-JO h.mdred 

twenty-one is i.dend.fied as 3 I 221) 

<PERAnoos: 1-ft.a.E rttmeRs - STRftHl:-2 
H-5-9~ Add cw 4-digit ambers with uuldple regro..ip~. (i.e. 3,984 + 4,937 • 8,921) 

H-5-10. Subtract cw ~it tu!i>ers vi.th uuld.ple ~~· (i.e. 4,843 - 2,956 • 1,887) 

H-5-11. ~e esdmtes of add.id.on/subtraction by~ 3-digit tuibers to h,JOOred.s. ; 

(i.e. 328 + 4fJ7 • 300 + SbO • 800) 
H-s-12. M..U.tiply a 2-digit tuzber by a 2-digit lUlbe:r, regroup~. (Le. 36 x 58 • 288 + iso:.: 

- 2,088) 
M-S·lJ • Kll~ly a 3-d.igit TUIDe:r by a 2-digit tutber, regroop:!.ng. (i.e. 865 x 49 • 7785 + 3460(~ 

- 42, 385) 

l1-S-14. Divide a 3-digit tuiber by a l-<fi8it m.mber, regroup~ (i.e. 3)420 ) 
H-S-15. Divide .a 3-digit n.uber by a 1-digit n.IDber with re:tiainders. (i.e. 3)7IO ). 

H-5-16. Divide a 3-digit uultiple of ten by a 'Dllltiple of ten divisor. (i.e. 240 ~ 60 • 4) 

H-5-17. Carplte the average of a set of up to six ?-digit rµnbe:rs. (i.e. ~ + 28 + 99 + 58 + 72 

+ l5 - 306, 6}JOO - 51) 
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~Di PERF~CE c.ruECTIVES 

ffERAnoos: FRACT1oos, flEc1MALs, oo Prncoo - STTWID 3 
H-S-18. Li.st all the factors of any whole niibeI' fran one to fifty. (i.e. the factors of 42: 

l,2,3,6,7,14,21,42. 'Ihe factors of a n.JJber are all the possible ninbers that could be 

uultiplled toget:her to obta:in a specif:U: runber. In the exaf(>le above the specific 

iurber is 42. ) 
H-5-19. Idencify the greatest camcn factor of ti.o seperate runbers to fifty. (i.e. the factors 

of 9: l,3,9, the factors of 18: l,2,3,6,9,18. 'lbe canron fa.cc.ors of 9 and 18 are 1,3,9. 

me greatest ~ factor is 9) 

H-5-20. Arrqe fractions "1th like denau:inac.ors in ascending or descer.:iing order.· (i.e. 5/8, 4/8 

3/8, 6/8, 7/8, 2/8, 1/8, 8/8. ~: l/8, 2/8, 3/8. 4/8. 5/8, 6/8, 7/8, 8/8. 

Dec~: 8/8, 7/8, 6/8, 5/8, 4/8, 3/8, 2/8, l/8.) 

H-5-21. Give a fract.iai that is equivalent to a given fraction. (i.e. Fractions that are 

equivalent to 2/3 are 2 x 2 • 4 2 x 3 • 6 2 x 4 • 8 

3x2•6 3x3•9 3 x 4 12 

4/6, 6/9, mi 8/U are all equivalent to 2/3) 
H-s-22. Renlllle and write fractions in lowest temis (i.e. 6 + 2 • 3 

H-S-2J. Fiixl the least CClllDJl'1 au.l.t:l.ples for two ~- (i.e. uultiples of 2: 2,4,6,8,10,12,14, 

16, 18 ... , ault.iples of 3: 3.6.9.U.15.18 ... , c:amx:n au.l.tiples of 2 and 3: 6,U,18 

the least <XIDDX1 au.l.tiple of 2 a:rd 3: 6) 

H-5-24. Add two fractions "1th like da:ooninators and express the ~ in simplest fom. 

(i.e. l/8 + 5/8 • 6/8, simplest fom: 6/8 +212 • 3/4) 

H-5-25. Subtract fractions "1th like deoo:r:inators mi express the answer in simplest 

fOtU1. (i.e. 5/U - l/U • 4/12, simplest fOXIJI. 4/127 4/4 • 1/3) 
H-5-26. Add two mixed n.ubers ("1th fractions c.'iat have like den:minators) and express the 

answer in simplest foi:m. (i.e. 4 3/8 + 2 1/8 • 6 4/8 • 6 1/2) 
H-S-27. Subtract cw mixed ~ ("1th fractions that have like dencminacors) and express 

the answer in simplest fOCD. (i.e. 7 5/6 - 3 3/6 • 4 2/6 • 4 1/3) 

H-5-28. Rename mixed tUlbers as improper fractions. (i.e. 3 1/4 • 13/4) 

H-5-29. Renane ~ fractions as mixed l"lllJbers. (1.e. 7/3 • 2 1132 

H-5-Jo. M.iltiply a fractim by a fraction and express answer in s~lest for.n. 

(i.e. 2/3 x 4/8 • 8/24, sim!Jlest f0tm: 8/24.;. 8/8 • 1/3) 

H-.5-Jl. Wric:e arrl orally identify the pl.ace value of a nurber in a deci.J~.'11 c~~h hundrec!r.hs 

( i . c. 0 / 6, 6 is in the hundrcdd\S p l:1ce) 



~TH i>eRfCWANCE OBJECTIVES - GRADE 5 

,..-5-32. Add decimal nu:Ders to h.Jndredchs. (i.e. 3.45 + 0.89 - 4.31•) 

M-5-JJ. Subtract decimal nJDbers to b.lndredchs. (i.e. 6.81 - 2.67 • 4.14) 
75 · K-S-34. Rcnane and write a decimal nunber as a careon fraction. (i.e .. 75 '"Ioo-

K-S-JS. Deoonscrate skill in r~ a decimal to the nearest wrole nunber. 

(i.e. 25.86 is to..nied to 26, 3.45 is roorxied to 3) 

K-S-36. ~and record lqths to the nearest eighth inch and centimeters. 

M-S-37. Dem:lnstrate ability to measure using 0.1St.cma:ry units, (inches, feet, yards). 

K-S-38. Cc.avert mea.surmients and recOrd. (i.e. 42 in. _.. __yds. _in.) 

K-5-39. Idendfy the S}'lli>ol far: millimeter, cendmeter, meter; kilmieter. 

M-S-40. Identify the S)'llix>l for mf]]imeter, cendmeter; meter, kilc,xneter. 

(i.e. mn, an,dn,k!i) 

M-5-41. Add mid &Ubtract OlStonary linear units wit;lOJ.t regrooping. 

81 

(i.e. 5 yards 2 feet 2 inches + l yard 0 feet 9 inches • 6 yards 2 feet 11 inches, 

7 yards 2 feet 9 1:ccbes "'.' 5 yards l foot 6 inches • 2 ~ '.foot 3 inches) 

Yw.tlE 
M-5-42. Calvert vieasurenents & recard. (i.e. OJpS, pints, quarts to gallon) 

(i.e. 20 c. • 10 pc.;~ pt.• 9 c.; 5 pt.• VI qt.; 3.\ qt. - 7 pt.; 8 qt.• 2 gal.; 

2 3/4 gal. - 11 qt.) 

K-5-43. Idmdfy m:i write abbreviations for: m11HJ1ter, liter. (i.e. ml, 1) 

H-5-44. State m:i write that 1000i;rf1111,;f c.ers • l liter; that 1000 cubic cendJJ.leters • l liter. 

JJt='f; Ct OCK 

M-5-4~. Tell/write time co the nearest second. 

x-S-46. Rename periods of time using days, hours, min.lees, seconds. (i.e. Time: 36 l"oJrs 

45 m:inltes l5 seconds coverts to l day 12 hours 45 mira..ites 15 seconds . ) 

K-5 -4 7 • Define and detecn:ine apptopd.ate use of pound an:i ton. (Le. 16 oz. • l lb. , 2000 .lbs . 

l tro. A wateIJDelon is weighed in pounds, a large truck is ~ighed in tons) 

'· "'-s- 48 · Convert ounces to jXUlds; pa..inds to cons . 

M-5-49. State and write that there are .1000 grams in one kilogr~. 

H-5 - 50 • Identify and write abbreviai;ions for gran (g.) and kil~ram (l<g.) 
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l"\o.TH l\;RFOO'-Wil ()s.JECTIVES - CJRADE 5 

H-5-51. Count ~e fran the purchase price to· $10. (Le. Purchase price $7. 79; the custaner 

gives the cashier $10.00. The anoont counted back to the custaner is counted as $7. 79 

ooe peony given; $7 .80, two dimes; $7. 90, $8.00 two dollars, $9 .00, $10.00) 

H-5-52. c.cqiuce the price of me item W:ien given the price of several. (i.e .. 2 for 7~ - ~) 

M-5-53. t-lhen given the total price for several like Lteuis, caTipUte the _?rice of a single it~. 

(i.e. Yw have 5 items .that oost 3 for 89c,row uuch is one? 3JS1T • 26 l/3c 
The cost for one is 27¢.) 

H-5-54 • Ca.;iuce discounts given in tems of fractions and canp.lte sale prices. 

M-5-55. P..e.ad sales-tax tables and then ccmpute total costs. (i.e. n1e aoount of sale is 

$.38. The tax table is as follows: Sales Tax Table (SI.) 

Sale 

.01 - .09 

.10 - .29 

.30 - .49 

.50 - .69 
The tax is $.02. The total cost is S.4-0.) 

TEMP$WR£ 

Tax 

.00 

.01 

.02 

.03 

K-5-56. 11.esd t~ture to nearest degree above/bel01o1 zero on Fahrenheit the:J:ux:me~er. 

K-5-57. Identify fr~ cxl boiling point on Celcius 

Gea£mv - STIWm 5 
M-5-58. Identify the parts of a circle: radius. di.m;ieter, center, clrcun:ference.(ie. NJIE: a 

dotted line or m:rcw indicates the pm.-t ~ identified.) 

0 8 
radius dianeter 

G) 
center 

M-5-59. Find the area of a rectansle ai'd a square . 

.2 in 0 square , '/. , . ..l•"· I . . . \ rec~le 
.i... ~ .% Id. • 'f '11. '-'"~-.,----__i· .1. ..... x 't "' = f '1.• ;,, • 

on ~in. 
~- 5-60. Recognize and name: parallel, perpendicular, horizontal, and vertical lines. 

_ _L 
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ft4IB fERFO~V1NCE i£JECTIVES - GR.ADE 5 

GECMETRY -- STRAND 5 <ccm. ) 

acute angle 
(always measures less than 90°) 

oboise qle 

(always measures~ 

than 90°) 
H-5-64. Find the perimeter of aey polygon. 

( '41!1.,:a 
i;e. l'it\ [ ~ift· 

' 5if\: 
PRosL.EM SoLVIN:i - S'i'R#ID 6 

l in. + 4 in. + 3 in. + s in. - l3 in.) 

K-5·65. ·Solve ~step st:J:Jry problEmS of additicx\ and subtraction of fractions with like 

derad.natars. 
H-5-66. Solve story problems involving additicx\ or subtracd.ca of decilllal ruxbers. 

H-5-67. Solve weight &•length story problens us~ the ~lish system of measure .invol~ 

my of the fwr basic operations. 

H-5-68. Solve 2-step story prol}l~ invol~ rxriey us~ the four basic operadons. 

H-5-69. Solve story problEIDS invol~ dme to the quarter hour. 

H-5-iO. Estimate the answer to story proble1115 :imrol~ addition, subttaction, and aultiplication. 

Sf>ECIAL TOPICS - Sr.AND 7 
Qwrrs .mn GRAPHS 

H-5-71. F.xtract data fran s~le tables and graphs to use in problmi solving. 

CctlP1JrEB Sc I ENCE 

M·S-11. Be able to dio.lss the history of the ccmouter (Early Canputer, ''l"Pdern" conputers, 

applications, and the develoµnent of sane canputer l~e.) 

11-s-13 · Be able to develop a s!'¥)rc picru_re pr~an and prirpue a scary boa.....-C for each . 



~TH PERFOO'W-JCE OBJECTIVES - GRADE 5 

CctfLJIER SCIENCE (CO'IT,) 
fl-5-74. 

H-5-75. 

Be able co explain the counter stacenenc X • X + l, and variations of it. 

Be able co explain the order of q:ie.rad.ons ~ a COip.lC:er \JOU.ld solve a uiath 

problem, 1ncludq the use PF parenthesis, and be able co solve 'exanples 

of such problems. 
H-5-76 · Be able co explain how co use variables a;nd c.cnstants in a folllUla such as 

A • l 'il\-1 and P • 2L + 2W. 

M-5-77. Be able to explain the relations "less than. equal to, and greater than", 

and use them in math &tatmients. 

H-5-78. Stlldents stnild use aDd understand these ~ce;r tems: Ri.11, MM, Jn). 

84 

H-5-79. Students sh:Juld be able to write ·BASIC programs, us~ the foll~ stacecients: 

Print & fun, Let, Input, GoTo, In-"Ihen, <h-GoTo, Read-Data, Str.i..ng Data (A.$), 

End/Stoo, Fomul.as (Variable/Calstants), RelAd.ons ~s Than, •, Greater Than). 



APPENDIX B 

SPECIFIC OBJECTIVES 
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f.EOSHO PUBLIC SCttOOL DISTRICT 
MA'IH PERFORMANCE OBJECTIVES 

Mastery 
Performance Objectives Percent 

Convert measurements & record. (i.e. cups. 
pints, quarts to gallon) (i.e. 20 c •• 10 pt; 
41:1 pt.• 9 c.; 5 pt.• 2~ qt.; 3~ qt. • 7 pt.; 80% 
8 qt. • 2 gal.; 2 3/4 gal. • 11 qt.) 

To Test 
Objective 

M-5-T-42 

Ipstructional Materials References ~ia References 

Heath Mathematics, pages 276, 277 

86 

Guel~ --~'--

Skill Area <:ode No. 

MEASUREMENT: 
LINEAR, VOLUMI , 
TIME, MASS, M-5-42 
MONEY, 
TEMPERATURE. 



APPENDIX C 

FEEDBACK-CORRECTIVES AND ENRICHMENT 
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M-5-42 

Suggested Activities 

I. If a sink is available, allow pupils to e~periment with capacity 
measurements to discover and reinforce relationships among units. 

2. Discuss the illustration with pupils. Ask "Why are there rings 
around sets of two cups? When you change cups to pints do you 
DWltiply or divide? Why do you divide?" The answers to these 
questions should lead to the fact that every two cups equal one 
pint and we need to figure the number of twos there are and see 
if there are any left over. Discuss more situations converting 
inches to feet. 

q~ 

~~8~8 
3. Make an equivalents chart for measuring liquids. 

2 cups (c) 
2 pints 
4 quarts 
8 pints 

= 1 pint (pt.) 
= 1 quart (qt.) 
= 1 gallon (gal.) 
= 1 gallon 

4. Supply or ask pupils to bring assorted bottles and jars. Try to 
find a few that will hold precisely a cup, pint, quart, and gallon. 
Label each container with letter or color code display the bottles. 
Ask pupils to list their estimate of which ones might hold a gal. 



APPENDIX D 

FORMATIVE TEST A, B, C 
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NAME: POSSIBLE 
SCORE 

OBJECTIVE: M-5-42 10 

Complete: 

1. 2 gallons = 

2. 5 quarts = 

3. 4 quarts 

4. 2 gallons 1 quart = 

5. 10 quarts = 

6. cups = 1 quart 

7. cups = 1 pfot 

8. 14 cups = pints ---
9. 18 pints = quarts ---
10. 11 pints = cups ---

M-5-42 

CRITICAL PUPIL 
SCORE SCORE 

8 

quarts 

gallons 

gallon(s) 

quarts 

gallons 
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COX MATH ATTITUDE INDEX 
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DIRECTIONS: Read eacl1 sentence. Decide if it is true for you none of 
the time, sometimes, or always. Put an X in the column 
that is true for each sentence. 

COX MATII AITI11IDE INDEX 

no sometimes always 

l. Hath is fun. 

2. Hath is my favorite aubject. 

3. I viah math claaa were longer. 

4. Hath makea me think. 

s. Laat vear I liked 111&th. 

6. I enjoy doing lllY math homework. 

7. I hate 11111th. 

8. Hath 1>roblema are too -av. 

9, I make low grades in 111&tb. 

10. Kath 1a 1110re fun than other subjects. 

11. I lll&lte good gradea in math. 

12. Other aubjecta are more intereating 
than math. 

13. Hath 1>roblems are too bard. 

14. I viah math claaa vere aborter. 

15. We should have more math classes. 

16. Next year I will en1ov math. 

17. I hate doin11. nath problems at home. 

18. It is fun to think up new math 
problems. 

19. Kath 1a borin2. 

20. My 1>arents like lllllth. 

92 



APPENDIX F 

SCORING THE COX MATH ATTITUDE INDEX, RELIABILITY 

ANALYSIS OF CMAI, VALIDITY OF CMAI, 

CREDENTIALS OF PANEL 
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SCORING TllE COX MATH AT'J'l TUDE INDEX: The numbe1- in each box ind icatei; 
the :val"lli!assigned to that particular response. 

DIRECTIONS: Read each sentence. Decide if it is true for you none of 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. --. 

the time, sometimes, or always. Put an X in the column 
ci1ot ie true for each sentence. 

COX MATH ATIITUDE INDEX 

no sometimes al wave 

Hath is fun. 1 2 3 

Hath is my favorite aub1ect. 1 2 3 

I wish math class were lonRer. 1 2 3 

Hath makes me think. 1 2 3 

Laat year I liked math. 1 2 3 

I en1ov doinR mv math homework. 1 2 3 

I hate math. 3 2 .1 

Kath 'Pl'Oblems are too eaav. 1 2 3 

I make low grades in math. 3 2 1 

Hath is more fun than other aub1ects. 1 2 3 

I make good grades in math. 1 2 3 

Other aubjects are 1110re interesting 3 2 l 
than math. 

Kath problems are too bard. 1 ') 1 

I viah math class were aborter. 3 2 1 

We should have more math classes. 1 2 3 

Keic;t year I will en1ov math. 1 2 3 

I hate doinR math problems st home. 3 2 1 

lt is fun to think up new. math 
'Problems. 1 2 3 

Hath is boring. 3 2 1 

Hv parents like math, 1 2 3 
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RELlAlllLITY ANALYSIS - SCALE (ATTITUDE) 

Number of Cases • 173.0 

Statistics for Mean Variance Standard Deviation ' CF Variables 
Scales 34.6012 57.3574 7,5735 20 

Item-Total Statistics 

Scale Scale Corrected 
Hean Variance Item- Squared Alpha 

If Item If Item Total Multiple If Item 
Deleted Deleted Correlation Correlation Deleted 

HATHAlOl 32.4046 52.3818 .6342 .4937 .8705 
HATHA102 32.6185 49.2024 .6665 .5555 .8667 
HATHA.103 32.8960 50.3612 .5860 .5057 .8700 
HATHA.104 32.0347 55.5918 .1822 .1053 .8818 
HATHA105 32.3468 52.2860 .3859 .2751 .8776 
MATHA.106 32.8786 50.8166 .6131 .4908 .8693 
MATHA107 33.1272 51.1349 .7146 .5898 .8674 
HATHA108 32.9306 55.4486 .2065 .1609 .8811 
HATHA109 33.1965 54.5774 .2922 .5903 .8791 
HATHAl.10 32.6821 50.8576 .6255 .5253 .8690 
MATHAlll. 32.3699 54.3391 .3246 .5881 .8782 
MATHA112. 33.5202 52.4952 .4355 .3864 .8753 
MATHA113 33.4740 55.5647 .2129 .2432 .8807 
HATHA114 33.5202 48.7510 .6887 .6354 .8657 
HATHA115 33.0173 50.6683 .5372 .4458 .8719 
MATHA116 32.5376 50.6221 .6269 .5208 .8688 
HATHA117 33.5434 51.3542 .4804 .3758 .8740 
HATHA118 32.5260 51.3554 .4842 .3387 .8738 
HATHA119 33.2601 50.4843 .6764 .5706 .8674 
HATHA120 32.5376 53.5872 .2669 .1290 .8821 

Reliability Coefficients 20 Items 

Alpha • .8793 

Standarized Item Alpha • .8769 
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VALllHTY REPORT FOi< COX MATH ATTITUDE lNDEX 

We, the undersigned, examined the 1985 version of the Cox Math Attitude 

Index. We made suggestions for changes, deletions, and additions to enhance 

the validity of the instrument. A positive report is given for content 

validity, criterion-related validity, and construct validity of the CMAI 

if administered to fifth grade students. 

NAME TITLE 

~~ 
9-:1dd/v 'A<. £luw,u 

I 

C)t,A.d,a, ~g 1 ~ ~ 
r1fMv ¢]~, fk.4 ~ <k.wk) 
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CREDENTIALS OF PANEL 

Edgar Brown, Director of Special Services at Neosho, has held this 

position for 18 years. He has also had clinical testing and diagnosis 

experience. Mr. Brown has ari MS in reading and an Ed~S. in special edu­

cation. He is considered an expert among his peers, as far as testing 

and interpreting test data is concerned. 

Judith Dixon, teacher of the gifted, has an excellent background in 

testing and measurements. She is certified to administer the WICS-R 

and is working on the state certification for psychological examiner. 

Jahala Long, high school counselor, has an MS in guidance and 

counseling and is certified as a school psychological examiner. Mrs. 

Long is proficient in testing and analyzing test data. 

Alice Daspit, elementary guidance counselor, holds an MS degree 

in guidance and counseli_ng. She is also a certified school psycho"." 

metrist. 
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28 MAR 86 1-TEST ON IOllfA GAIN SCOR( ANO All DTttEA DEP£NOENT YAAIAISLES 
09:10:!56 OKLAHOMA STATE UNIVERSlf't' JBN lOBID MYS/SP f.3 

GROUP 
G"OUP 

VARIABLE 

TRT 
IRT 

(Q 

•o 
I. .. 

STANDARD NUMBER 
Of CASlS MUN DEVUTION 

IOWAGAIN 
GROUP t 

GROUP 2 

PRrlOWA 
GROUP t 

GROUP 2 

PDSflOWA 
GROUP t 

GROUP 2 

IT 

IT 

II 

IT 

H 

-o 1736 

-5.17'7 

67 .4588 

57. 3296 

l&.H62 

11.3488 

SCHSC P·H SCHOOL SELF-CONCEPT 
GROUP I 87 It . 8046 

GROUP 2 •• t 1.6977 

MUHUTO COX MATH ATTITUDE lNlEX 
GROUP t 17 34 .0230 

13.117 

11.209 

:II .812 

23.0ltS 

U.t71 

23.983 

3.847 

3.532 

7 .124 

T • T E S T - • • - - - - - - - - - - - - - - - - - - - - • • - -

POOLED YARUNCE UTllMUE SlPAAATE VARIANCE Ullll&TI 

STANDARD • f 2-TA.JL T DlGRUS OF 2·UIL T DlGAUS Of J•Ull 
ERROR VALUE PROB. I/ALU( FREEDOM PROB. VILUl fRUDOll '109. 

1.419 

t.155 

2.357 

2 .482 

2 .371 

2 .543 

0.423 

0.38t 

1.51 0.034 • 2.11 

I, 10 0.572 • O.o.t .. 
t.13 O.HU • 1.51 

t.29 0.306 • . o. 19 

171 

171 

171 

171 

0.032 • 2.t6 ,, • .• 1 0.012 

0.869 • 0.04 no.•• O.HI 

0.134 • t.a<> 170.09 o. •i• 

0.891 • 0. IB 169 3 .. 0.151 

99 

0.1&0 

0.77fi 
t.21 0.371 • ·I.Qt 171 0.314 • -1.0t 169.11 O.Jt4 

GROUP 2 •• 35. 1150 1.201 



29 APR 86 
IS :21: 17 

SCDREGRP: 

T-TEST ON PRE- POST- & IOWA GAIN ON LOW, MIO, HIGH 
OKLAHOMA STATE UNIVERSITY IBM 3081K MVS/SP 1.3.4 

3.00 HIGH SCORE ON PRE-ID 

- - - - - - - - T - T E S T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

GROUP 1 - TRT 
GROUP 2 - TRT 

VARIABLE 

IOWAGAIN 
GROUP 1 

GROUP 2 

PRE IOWA 
GROUP 

GROUP 2 

POSTIDWA 
GROUP 

GROUP 2 

EQ 
EO 

NUMBER 
OF CASES 

29 

34 

29 

34 

29 

34 

1. 
2. 

MEAN 

-3.6897 

-10.5294 

90.5862 

89.5588 

86.8966 

79·.0294 

STANDARD 
DEVIATION 

10.272 

12.046 

5.597 

5.517 

10.058 

13.561 

STANDARD 
ERROR 

1.907 

2.066 

1.039 

0.946 

1.868 

2.326 

F 2-TAIL 
VALUE PROB. 

1.38 0.393 

1.03 0.930 

1.82 0.110 

• POOLED VARIANCE ESTIMATE • SEPARATE VARIANCE ESTIMATE 

T DEGREES OF 2-TAIL • T DEGREES OF 2-TAIL 
VALUE FREEDOM PROB. • VALUE FREEDOM PROB. 

2.40 61 0.019 2.43 61.00 0.018 

0. 73 61 0.467 0. 73 59. 16 0.468 

2.58 61 0.012 2.64 59.92 0.011 

_, 
0 ·a 



29 APR 116 
18:21: 17 

SCOREGRP: 

T-TEST ON PRE- POST- & IOWA GAIN ON LOW, MIO, HIGH 
OKLAHOMA STATE UNIVERSITY IBN 30BIK MYS/SP 1.3.• 

2.00 MIDDLE SCORE ON PRE-

- - - - - - - - - - - - - T - T E S T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

GROUP 1 - TRT 
GROUP 2 - TRT 

VARIABLE 

IOWA GAIN 
GROUP 

GROUP 2 

PRE IOWA 
GROUP 1 

GROUP 2 

POSTIOWA 
GROUP 

GROUP 2 

EO 
EO 

NU"'8ER 
OF CASES 

31 

21 

31 

21 

31 

21 

1. 
2. 

STANDARD 
MEAN DEVIATION 

-3. 1935 

-9.6190 

69.2258 

69.952• 

66.0323 

60.3333 

1•.851 

19.630 

6.965 

7.003 

15.491 

20.0<t3 

STANDARD 
ERROR 

2.667 

•.2a. 

1.251 

1.5211 

2.712 

•.37• 

F 2-TAIL 
VALUE PROB. 

1. 75 o. 162 

1 .01 0.957 

1,67 0. 196 

• POOLED VARIANCE ESTIMATE • SEPARATE VARIANCE ESTIMATE . 
T DEGREES OF 2-TAIL • T DEGREES OF 2-TAIL 

VALUE FREEDOM PROB. • VALUE FREEDOM PROB 

1.3• 50 0.1B5 1.27 35.01 0. 211 

-o.:!7 so 0.714 -0.37 42.93 0.715 

I. 16 50 0.253 1. 10 35.58 0.279 

__, 
0 __, 



29 APR 86 
18:21:17 

SCDREGQP: 

T-TEST ON PRE- POST- & IOWA GAIN ON LOW, MID, HIGH 
OKLAHOMA STATE UNIVERSITY IBM 3081K MVS/SP 1.3.4 

1.00 LOW SCORE ON PRE-1011 

- - - - - - - - - - - - - - T - T E S T - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - -

GROUP 1 - TRT 
GROUP 2 - TRT 

VARIABLE 

IOWAt;AtN 
GROUP 

GROUP 2 

PREIDllA 
GROUP 

GROUP 2 

PDSTIDllA 
GROUP 

GROUP 2 

EQ 
EO 

MJMBER 
OF CASES 

27 

31 

27 

31 

27 

31 

1. 
2. 

MEAN 

4.8148 

1.4839 

40.5926 

41.1613 

45.4074 

42.6452 

STANDARD 
DEVUTlDN 

14.172 

18.217 

12.601 

12.736 

17.71.C 

19.727 

STANDARD 
ERROR 

2.727 

3.272 

2.425 

2.287 

3.409 

3.543 

F 2-TAIL 
VALUE PROB. 

I .65 0. 197 

1.02 0.963 

1.24 0.581 

• POOLED VARIANCE ESTIMATE • SEPARATE VARIANCE ESTIMATE 

T DEGREES OF 2-TAIL • T DEGREES OF 2-TAIL 
VALUE FREEDOM PROB. • VALUE FREEDOM PROB. 

0.77 56 0.445 o. 78 55.34 0.438 

-o. 17 56 0.865 -0.17 55.07 0. 865 

0.56 56 0.579 0.56 55.94 0.577 

_, 
0 
N 



28 MAR 16 MUI llVAAl&I[ R[P(AUO MUSUA(S ON IOW& HSI 
Oil lt·OO UKLAllUlllA Sl&lf UNIVlASl1'Y IBM 30810 NVS/SP I l 

.............. ANAL VS IS or VAAIANC[••················· 

USTS or SIGNlf ICANCE roA PDSTIDlll'A USING Sl'QU(NTIAL SUNS Of SOUAAES 

SOUACl or VAAUTIDH 

111'1 HUN ClLLS 
ll'HPOSJ 
TIJ IV PREPOST 

SUN Of SQUAA( S 

2°'' '· 7113• 
IOOfi. CHillli 
5,3. 14929 

SUND&AO DEVIATIONS fOA DEPEND(NJ VAAUBL( PDSJIDWA 

lAADA HAM 
WITHIN C£LU1 

sro. oEv. 
10.87882 

Of MUH SOUAAl SIG Of f 

171 110 SJGll 
I IOOG.OG9U 8. 3.ai!UI OO• 

!l63 14829 ... 67201 . 032 
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29 Mar 86 CORRELATION OF ALL DEPENDENT VARIABLES FOR ALL SUBJECTS 

09: 10: 52 OKLAHOMA STATE UNIVERSITY IBM 30810 MVS/SP 1.3 

****MULTIPLE REGRESSION**** 

MEAN STD DEV LABEL 

PREIOWA 67.393 22.436 IOWA TEST OF BASIC SKILLS 

POSTIOWA 63.983 22.968 IOWA TEST OF BASIC SKILLS 

ACAS-C 11.751 3.736 PIERS-HARRIS SCHOOL SELF-CONCEPT 

ATTDMATH 34.601 7.573 COX MATH ATTITUDE INDEX 

N OF CASES "' 173 

CORRELATION: 

PREIOWA POSTIOWA ACAS-C ATTDMATH 

PRE IOWA 1.000 .761 .410 .167 

POSTIOWA • 761 1.000 .466 .204 

ACAS-C .410 .466 1.000 .294 

ATTDMATH .167 .204 .294 1.000 
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