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Abstract:
During the first semester of the 1985-86 school year, the researcher conducted an experiment in the
Colstrip Public Schools in Colstrip, Montana. The study involved seventh grade students attending the
Frank Britton Middle School. The problem of this study was to determine if student achievement could
be improved and/or the number of remediations required for mastery reduced by incorporating Bernice
McCarthy's 4MAT system of learning styles into initial instruction in mastery learning classrooms.

Six teachers, representing the subject areas of math, geography, art, industrial arts, and language arts,
were chosen to participate in this study. Each teacher taught an experimental class and a control class.
The teachers incorporated learning styles into initial instruction, using Bernice McCarty's 4MAT
system, in the experimental group. The control groups were taught initial instruction without learning
styles. At the end of the first semester the students were given a CRT achievement test to determine
student achievement. The students were also given an attitude instrument to determine if there was a
difference in attitude between the experimental and the control groups. The teachers recorded the
amount of time taken for initial instruction. The teachers recorded the number of remediations required
for the students to achieve mastery of the material.

An analysis of variance showed an improvement in achievement in industrial arts, but there was no
improvement in achievement in any of the other subject areas. In math, language arts II, art, and
industrial arts, there was a reduction in the number of remediations required for mastery, while in
geography and language arts I there was no difference in the number of remediations between the
experimental and the control group. There was no learning style preference-treatment interaction, nor
was there any gender-treatment interaction. Based on this analysis, the researcher concluded that by
incorporating learning styles into initial instruction in mastery learning classrooms, the number of
remediations necessary for mastery could be significantly reduced. 
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ABSTRACT

During the first semester of the 1985-86 school year, the researcher 
conducted an experiment in the Colstrip Public Schools in Colstrip1 
Montana. The study involved seventh grade students attending the Frank 
Britton Middle School. The problem of this study was to determine if student 
achievement could be improved and/or the number of remediations required 
for mastery reduced by incorporating Bernice McCarthy's 4MAT system of 
learning styles into initial instruction in mastery learning classrooms.

Six teachers, representing the subject areas of math, geography, art, 
industrial arts, and language arts, were chosen to participate in this study. 
Each teacher taught an experimental class and a control class. The 
teachers incorporated learning styles into initial instruction, using Bernice 
McCarty's 4MAT system, in the experimental group. The control groups 
were taught initial instruction without learning styles. At the end of the first 
semester the students were given a CRT achievement test to determine 
student achievement. The students were also given an attitude instrument to 
determine if there was a difference in attitude between the experimental and 
the control groups. The teachers recorded the amount of time taken for 
initial instruction. The teachers recorded the number of remediations 
required for the students to achieve mastery of the material.

An analysis of variance showed an improvement in achievement in 
industrial arts, but there was no improvement in achievement in any of the 
other subject areas. In math, language arts II, art, and industrial arts, there 
was a reduction in the number of remediations required for mastery, while in 
geography and language arts I there was no difference in the number of 
remediations between the experimental and the control group. There was 
no learning style preference-treatment interaction, nor was there any 
gender-treatment interaction. 1

Based on this analysis, the researcher concluded that by incorporating 
learning styles into initial instruction in mastery learning classrooms, the 
number of remediations necessary for mastery could be significantly 
reduced.



1

CHAPTER 1

INTRODUCTION

Today's typical classroom is quite different from classrooms that were 

prevalent during the early period of public education in this country. The 

Lancastrian school of the colonial period, delivered instruction to a large group 

of students, five hundred students or more, primarily by didactic lecture in a 

large lecture hall. Although not all schools were of the Lancastrian model, the 

primary method of instruction was teacher/book centered (Cremin, 1972). In 

today's classrooms, teachers use a variety of strategies for delivering 

instruction, ranging from lecturing to student generated inquiry approaches. 

Today's classrooms may be encompassed by four walls, or they may be 

outside in the open air. The classroom may be a fairly large lecture hall, or it 

may be a small science laboratory (Torshen, 1977).

Regardless of the strategy used to deliver instruction or the location of the 

classroom, generally the teacher will test the students to measure their 

achievement after a certain amount of time has passed or material has been 

covered. In many cases, without giving consideration to those students that 

have not achieved at high levels, the teacher proceeds to the next instructional 

unit. This has entrenched in the minds of many educators the idea that student 

achievement is normally distributed, which means that some students will 

achieve at high levels, some will achieve at low levels, and the vast majority of 

students will achieve in the middle range. Under this type of educational
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system, instruction is delivered in such a manner that students are separated 

into groups on the basis of their aptitude. Students with high aptitudes achieve 

at high levels, and students with low aptitudes achieve at lower levels (Bloom 

1976). Based upon this assumption, achievement and aptitude have a high 

positive correlation because time and instruction are kept constant. Aptitude, 

when considered in terms of IQ score, has been defined as the ability to learn, 

which generally means that some people will be able to learn well and others 

will not be able to learn as well.

In 1963 John Carroll suggested that aptitude was a function of time, and 

that rate of learning was a more important consideration when used to 

determine how well students learn.

In his book. Human Characteristics and School Learninn- Benjamin Bloom 

(1976) outlined three characteristics that accounted for the variation in student 

achievement. These variables were preentry cognitive behaviors, affective 

entry characteristics, and quality of instruction. He suggested the variation in 

student achievement could be reduced if students were taught using a specific 

procedure, which he called learning for mastery (LFM). The components of 

Bloom's learning for mastery paradigm are: initial instruction, formative testing, 

remedial intervention, and retesting to achieve mastery. Bloom suggested that 

after no more than ten hours of instruction, approximately two weeks with a one 

hour class period, the teacher tests the students with a formative test. The 

formative test is to determine if the students are mastering the objectives of the 

lesson. For those students, who have mastered the objectives, the teacher. 

assigns enhancement exercises, and for those students who have failed to 

master the objectives, the teacher reteaches those objectives that have not



been mastered. The reteaching should be done in a different manner than the 

way the objectives were initially taught. After reteaching the objectives not 

mastered, the teacher retests the students to determine if the students have 

mastered the objectives. This way the teacher makes sure that the students 

have the necessary preentry skills for the next unit of instruction. The fact that 

time and instruction are variables rather than constants in the mastery learning 

paradigm helps to reduce the effects of different learning rates on student 

achievement.

An underlying concept of mastery learning is the belief that all students are 

capable of learning and achieving at high levels. In a recent article James 

Block (1985: 2) wrote:

"Virtually all students can be equal and excellent in their 
learning, learning rate, and learning self-confidence, and that 
this equal excellence or "equalence" can be generated with 
existing resources."

In order to work toward the idea that all students will achieve at high levels, 

teachers must make sure that students are given time and quality instruction. 

Time and instruction must be variables rather than constants if teachers are to 

help all students achieve mastery of the objectives for the class. Quality of 

instruction takes into consideration the variations that occur in the way students 

learn, perceive information, and receive information. To insure that each 

student receives high quality instruction, we need to teach in a variety of ways 

that will allow each student to best utilize his or her own way of receiving and 

perceiving information. Quality of instruction is greatly influenced by the 

particular mix of the student's characteristics, teacher, approach, and classroom 

organization (Keefe, 1979). Keefe has outlined a basic model of the school 

learning process as shown in Figure 1.

3
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Learning Environment

z  School 

Learning Process

Learning StyleTeaching Style

Figure 1. Applied Model of the School Learning Process

Bloom's Learning for Mastery paradigm does not address the various 

techniques and strategies that teachers use during instruction, nor does it take 

into consideration the various learning styles of individual students. Bloom's 

model of mastery learning is a generic model that does not restrict teachers in 

the way they present information, thus, teachers are free to use a variety of 

techniques in their teaching. Keefe explained that his model of the school 

learning process is a natural expansion of Bloom's concept of quality 

instruction. Keefe's model of the school learning process describes a 

three-way interaction between teaching style, learning style, and the learning 

environment. These three components, when combined together, make up the 

concept of quality instruction. It would appear that teaching and learning styles 

as applied to the mastery learning paradigm are worthy of consideration 

(Keefe, 1979).

According to Kolb (1984), the concept of learning styles has its roots in 

Jung's theory of psychological types representing different modes of adapting 

to the world and his developmental theory of individualism. Jung wrote that
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people were classified along two bipolar continuums. He classified people on 

the continuum of thinkers to feelers, and on the continuum of sensors to 

intuitors. Jung believed that everyone was unique, and that we all learn and 

perceive differently. The concept of learning styles is complicated because it 

encompasses a variety of psychological and educational areas. As a result of 

this, there are many definitions of learning style. Kolb (1984:63) defines 

learning style as:

"Psychological types or styles are not fixed traits but stable 
states. The stability and the endurance of these states in 
individuals comes not solely from fixed genetic qualities or 
characteristics of human beings; nor, for that matter, does it 
come solely from the stable, fixed demands of environmental 
circumstances. Rather, stable and enduring patterns of human 
individuality arise from consistent patterns of transaction 
between the individual and his or her environment."

Cornett (1983) and Keefe (1979) proposed that learning styles fall into 

three general categories; cognitive styles, affective styles, and physiological 

styles. Cognitive styles are concerned with the ways we encode, decode, 

process, store, and retrieve information. Affective styles include emotional and 

personality characteristics of the students, i.e., motivation, attention, locus of 

control, interest, willingness to take risks, persistence, responsibility, and 

sociability. Physiological styles are involved with sensory perception, 

environmental characteristics, personal nutrition, and the optimum learning 

time (Cornett, 1983). These learning styles are consistent patterns of behavior, 

but with a certain range of individual variability which can change with age and 

experience.

There is an abundance of research literature in each of the three areas of 

learning styles. Because each of the areas of learning styles is, to a certain 

extent, unique, there is very little overlap in research among the areas of
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learning styles. Research on field dependence/independence, a cognitive 

learning style, began after World War II1 but research on learning styles did not 

receive a lot of attention until recently. There has been an upsurge in research 

on learning styles, particularly in the physiological area with the research by 

Kenneth and Rita Dunn of St. John's University. The results of research 

involving learning styles and achievement are mixed which indicated the need 

for further research to determine the effect of learning styles on the 

teaching/learning process.

Statement of the Problem

The problem of this research project was to determine if incorporating 

learning styles in initial instruction would improve student achievement and 

reduce the number of remediations necessary for mastery of the subject matter. 

The research study compared a control group of students being taught using 

the mastery learning paradigm with an experimental group being taught using 

the mastery learning paradigm that addressed the different individual learning 

styles of the students during initial instruction. The study investigated the 

change, if any, in the students' attitudes following the adjustment for learning 

styles.

The study was conducted with seventh grade students in the Frank Britton 

Middle School at Colstrip, Montana, during the 1985-86 academic school year. 

The study ran from the beginning of the school year to the end of the first 

semester, which ended on the 17th of January 1986.
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Need For The Study

When planned changes are anticipated within the school setting, one of 

the change axioms often employed to help bring about the change is the 

improvement of student achievement. Changes in the current instructional 

process or the adoption of a new instructional process will be more readily 

accepted if educators are shown that the change will result in. improved student 

achievement (Owens, 1976). Most of the studies reviewed by the researcher 

dealt with what Block (1976) called "Type I research". This is research dealing 

with improvement of student achievement using mastery learning compared to 

the traditional method of instruction. In the review of research on mastery 

learning, the majority of the studies showed an improvement in student 

achievement, but there were a few studies where the result was no significant 

difference in student achievement (Block, 1976). These mixed findings 

indicated that further research to determine if mastery can improve student 

achievement was needed.

Although most research evidence showed that mastery learning resulted in 

an increase in student achievement, current research showed that combining 

mastery learning with other variables, such as improving preentry skills and 

enhanced cues, could increase the effectiveness of mastery learning. Schools 

are structured, both physically and organizationally, so that teachers generally 

use large group instruction. Benjamin Bloom (1984)has been working on what 

he called the "2 sigma problem." The 2 sigma problem involved searching for 

ways to make group based instruction as effective as individual tutoring. 

Students who were tutored in a one-on-one situation scored as much as two



standard deviations above the mean on an instrument measuring achievement. 

Bloom and his researchers conducted research on preentry behaviors. By 

raising necessary skills to a preentry criteria level, Bloom (1984) was able to 

improve student achievement. Bloom suggested that future research combine 

mastery learning with other variables, i.e. enhanced cues, to determine if 

student achievement could be further improved.

According to Rubenzer (1982), there has been little research to determine 

if teaching to specific learning styles of students will improve academic 

achievement. The results of the research studies that have been conducted in 

this area have been mixed. Both Dunn and Dunn (1980) and Hunter (1980), 

who have conducted research in the.field of learning styles, called for more 

research in the area of improving student achievement using learning styles.

Block and Burns, in their 1976 review of research divided the research on 

mastery learning into four types of research, which they named Type I, Type II, 

Type III, and Type IV. Type I research is concerned with comparing student 

academic achievement between students taught with mastery learning and 

students that are not taught with mastery learning. Type Il research deals with 

the affective aspects and time consequences of mastery learning compared to 

non mastery approaches. Type IV research is concerned with teacher attitude 

and response to mastery learning. It is also concerned with various ways of 

introducing and implementing mastery learning into the school district. Type III 

research deals with component studies involving instructional objectives, 

learning unit size, unit pacing, unit social organization, unit feedback 

instruments, levels of mastery criteria, correctives, and grading policies. In his 

address to the annual meeting of the American Association of Research in

8



Education, Hymel (1983) suggested that the most fertile area for research with 

mastery learning is in Type III research. He specifically suggested that there 

was a need for someone to research the effect of learning styles during the 

remediation or enhancement phase of mastery learning.

General Questions to be Answered

The folldwirig questions were answered by this study:

1. Based on CRT (Criterion Referenced Test) achievement scores, was 

there any interaction between the experimental and control groups and high 

medium and low achievement grouping?

2. Wds there a statistically significant difference in student achievement at 

the end of the semester between the experimental group and the control group, 

based on a CRT (Criterion Referenced Test) achievement test score?

3. Was there any interaction between the experimental and control groups 

and gender, based on CRT (Criterion Referenced Test) achievement scores?

4. Was there any interaction between the experimental and control groups 

and self-reported learning style preference, based on CRT (Criterion 

Referenced Test) achievement scores?

5. Was there a statistically significant difference in the students' general 

attitudes, at the end of the treatment, between the experimental group and the 

control group?

6. Was there a statistically significant difference in the amount of time spent 

on initial instruction between the experimental and the control groups due to 

consideration of students' learning style preferences?

9
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7. Was there a statistically significant difference in the number of 

remediations between the experimental and control groups due to 

consideration of students' learning style preferences?

General Procedure

Of the three general areas of learning styles, the researcher chose to work 

with cognitive learning styles. Cognitive learning styles have developed from a 

bidimensional continuum to a quartenary approach that takes into 

consideration the combination of two or more styles (Keefe, 1979). Three basic 

models of the quartenary approach to learning styles are: Kolb's experiential 

model, McCarthy's 4MAT model, and Gregorio's phenominological model. Of 

the three basic quartenary models, the researcher chose to work with 

McCarthy's 4MAT model. McCarthy's model advocates teaching all styles to 

all children. This can be applied to initial large group instruction as well as 

individual instruction. Teaching in a variety of ways, using different techniques, 

will help insure that initial instruction matches the individual student's learning 

style, which may reduce the need for remediation.

Permission was obtained from the school district in Colstrip, Montana, to 

conduct this research study in that system. Six teachers, all teaching seventh 

graders, volunteered to participate in this study. To control for differences in 

teachers, each teacher was assigned to teach a control class and an 

experimental class. The control class consisted of students being taught by 

mastery learning while the experimental class was taught with mastery learning 

combined with emphasis on learning styles. The learning styles were 

emphasized during initial large group instruction using Bernice McCarthy's
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4MAT system of teaching to a group. Knowledge of the individual student's 

learning style preference can help to improve the individual remediations 

(Butler, 1984; Gregoric, 1979). The control and experimental classes were 

randomly assigned from the six classes taught by each teacher. The control 

and experimental classes were taught by seventh grade teachers who all used 

mastery learning as a delivery system and covered the subject areas of math, 

English grammar, geography, art, and industrial arts.

The Comprehensive Test of Basic Skills (CTBS) standardized 

achievement test was given at the end of the 1984-85 school year to all 

students K -12.  The results of the sixth graders, the incoming seventh graders, 

were analyzed to determine if there were any initial, statistically significant 

differences between the control and experimental groups.

Each student was required to respond to an attitude questionnaire, which 

measured the student's general attitude toward the class to see if there was any 

initial, statistically significant differences in student attitude between the control 

and the experimental group. The instrument used to measure attitude was the 

Comprehensive Assessment Program: School Attitude Measure, published by 

American Testronics (Dolan, 1985).

The students in the experimental group and the control group were given 

the Learning Style Inventory (LSI), developed by David Kolb, to determine the 

students' individual learning style preferences, but the individual learning styles 

of the control group were not reported to the teachers. This was to prevent the 

teachers from inadvertently teaching to specific styles in the control group.

The teachers provided instruction to the experimental and control groups 

during the first semester of the school year and then administered a
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criterion-referenced achievement test, beginning the week of January 1,1986, 

to the students in both the experimental and the control classes. At the end of 

the semester, the teachers administered a post test consisting of that part of the 

School Attitude Measure that measured student attitude toward mastery of 

subject matter to the students of the experimental and the control group.

The results from the CRT achievement test, the affective instrument, and 

the learning styles inventories were collected and tabulated. The data were 

analyzed using the MSUSTAT statistical package developed by Dr. Richard 

Lund from Montana State University.

. Limitations

This study was limited in the following ways:

1. The treatment of incorporating learning styles into initial instruction was 

limited to those classrooms of teachers that volunteered to help in conducting 

this research project.

2. The course content was limited to the objectives developed by the 

Colstrip School District.

3. This research project was limited to the first semester of the 1985-86 

school year in the Frank Britton Middle School in Colstrip, Montana.

4. This research project was limited to the subject areas of math, language 

arts, art, geography, and industrial arts.
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Delimitations

The following delimitations were noted:

1. The population for the purposes of this study consisted of those students 

in the seventh grade at the Frank Britton Middle School in Colstrip, Montana.

2. There were six control classes and six experimental classes in this 

study.

Definition of Terms

The following terms were defined especially for the purpose of this study:

1. Formative Test- refers to a test designed for feedback after no more than 

ten hours of instruction. These are criterion referenced tests designed to check 

student progress on mastering specific objectives. These tests are keyed back 

to specific objectives with generally four or five items per objective tested.

2. Summative Test- is a criterion referenced test covering a specific 

domain of objectives, used to determine a grade.

3. Mastery Learning- refers to a process of instruction developed by 

Benjamin Bloom where time and instruction are treated as variables rather than 

as constants. With mastery learning, instruction is broken into small parts 

covering no more than ten hours of instruction with frequent formative feedback 

accompanied by intervention strategies to achieve mastery of specific 

objectives. The intervention strategies, which are reteaching or remediation 

strategies, are taught in a different manner than the manner during initial 

instruction. For students that have mastered the material the first time, the 

teacher assigns enrichment activities to broaden their knowledge of the subject
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matter horizontally. After mastery of the enabling objectives, a final summative 

examination is given to determine mastery of the overall subject matter.

4. Retesting- refers to the evaluating of students after the intervention 

strategy during remediation to determine if the strategy was successful.

5. Type One Learners- these learners as described by the McCarthy 

inventory are innovative. They prefer to learn through a combination of feeling 

and watching.

6. Tvoe Two Learners-these learners as described by the McCarthy 

inventory are analytical. They prefer to learn through a combination of 

watching and thinking.

7. Type Three Learners- these learners as described by the McCarthy 

inventory use common sense. They prefer to learn by thinking through 

concepts and trying things out for themselves-by doing.

8. Tvoe Four Learners- these learners as described by the McCarthy 

inventory are dynamic. They prefer to learn by doing things and sensing 

concrete reality. They are interested in self-discovery.

The next step in this study was to conduct a review of the literature and 

research related to mastery learning and learning styles. This is found in 

Chapter 2.
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CHAPTER 2

REVIEW OF THE LITERATURE

The following review of literature has concentrated on the major topics of 

development of mastery learning, learning for mastery and personalized 

systems of instruction, effectiveness of mastery learning, alterable variables 

with mastery learning, history and development of learning style, what is 

learning style, affective aspectws of Iearening style, physiological aspects of 

learning style, cognitive aspects of learning style, phenominological model, 

4MAT system model, and brain research and learning style.

Development of Mastery Learning

The ideas underlying mastery learning are hundreds of years old. Mastery 

learning ideas have historical roots in the works of Comenius, Pestalozzi, 

Herbart and others (Torshen, 1977). As a result of this lineage, there are many 

versions of mastery learning in existence today, but they all operate under the 

same basic principles. Torshen (1977) credits men like J. Franklin Bobbitt, 

Ralph Tyler, Fred Keller, and Robert Mager with laying the foundation for 

mastery learning in the 20th century with their ideas on teaching to 

performance objectives and improving instruction in the classroom. The idea 

that aptitude was a function of time and that schools might not allow adequate
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time for students to learn a task was put forth by John B. Carroll (1963:727) 

when he stated that:

"It may come as a surprise to some to be told that the schools 
may allow less than adequate time for learning any task, but 
second thought will make one realize that this is very often the 
case."

Some educators began to think that aptitude was a measure of the time needed 

to master a task, and not simply the degree to which a person could learn a task 

or idea. Carroll (1963) advocated that all schools look at aptitude as a function 

of time. Treating time as a variable rather than a constant will allow more 

students to accomplish a task. The school should recognize that ability of the 

students to understand instruction takes perseverance (time on task). The 

school should give all students an opportunity to learn, and students should 

receive quality instruction.

In his book, Human Characteristics and School Learning. Benjamin Bloom 

described a teaching/learning model that was later to become known as 

Mastery Learning (Bloom, 1976). The ideas developed by Bloom stemmed 

from the model of teaching described by Carroll more then ten years previous 

(Torshen, 1977). According to Bloom (1976), student learning is effected by 

three variables, each of which can be controlled in the classroom. Those 

variables that have the most impact on student achievement are cognitive entry 

behaviors, affective entry characteristics, and quality of instruction. Cognitive 

entry behaviors are prerequisite learnings needed to progress from one task or 

idea to another. Affective entry characteristics are the combined interests and 

attitudes toward the subject matter of the learning task. Quality of instruction is 

the combination of cues to the student, participation by the student, and 

reinforcement in the form of feedback. According to Bloom (1976), if these
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three variables would interact with each other, they would have an additive 

effect; that is, if one is improved the others would also improve. Although many 

educators have changed or added to Bloom's original model of learning for 

mastery, the basic concepts of learning for mastery remain unchanged.

Learning for Mastery and Personalized Systems of Instruction

The International Association for the Evaluation of Educational 

Achievement has reported studies showing that achievement in math, 

language/literature, and science was strongly related to the student's reading 

comprehension and word knowledge. For students to achieve, they need to be 

competent in reading comprehension and word knowledge (Torshen, 1977).

This statement introducesdthe idea of competency based education, the 

forerunner of mastery learning, which Torshen (1977:30) defined as:

"Education where every student can arrive at the goals appropriate for him 

when he has access to appropriate instruction." Competency based education 

is individualized for each student, and the level of competency varies from 

individual to individual. Students in competency based education and mastery 

learning are expected to attain certain levels of achievement. There is, 

however, a difference between competency based education and mastery 

learning. Competency based education does not advocate a specific model of 

group based instruction with remedial activities whereas mastery learning does 

both. Torshen (1976:36) defines mastery learning as:

"A model used to structure curricula. This structure is designed 
to maximize the likelihood that each student will reach the 
performance levels essential for competence."
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In his paper presented to the annual conference of the American 

Educational Research Association, Hymel (1983:12) outlined mastery:

"Mastery learning has been characterized repeatedly in the 
professional literature as encompassing (a) a set of optimistic 
assumptions regarding the capability of students to learn the 
contents of a course unit to a high degree of competency 
provided that the learning conditions are maximized,(b) an array 
of functions or purposes served by those instructional 
cdmponehts comprising the preparatory, delivery, and 
evaluative tasks of diagnostic-prescriptive teaching, and (c) a 
taxonomy of research questions providing direction to the 
analytical and/or empirical investigation of learner-oriented and 
instruction oriented variables thought to be."

The variability among humans, both physically and mentally, is 

considerable and the traditional educational program accentuates this 

variability, but mastery learning accepts and works with the variability among 

humans to insure that all students achieve at high levels (Stronk, 1980). 

Mastery learning consists of six basic components. These are: objective 

writing, preassessment, instruction, diagnostic assessment, prescription, and 

post assessment.

The two main approaches to mastery learning that have evolved are 

Bloom's Learning for Mastery (LMF) and Keller's Personalized System of 

Instruction (PSI). The basic difference between the two approaches is that 

LFM is group based and PSI is totally individualized. Learning for mastery is 

used-primarily in the public school systems, while the personalized system of 

instruction is used primarily in the college setting (Block, 1977).

In LFM you begin by defining mastery, which includes the writing of 

objectives, breaking the information up into smaller sequential units, and finally 

creating a summative examination with the level of mastery predetermined. 

The next step in LFM is the planning process. This includes the initial
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instruction, feedback and corrective procedures(formative exams), and 

development of alternative instructional procedures for reteaching. The third 

step in LFM is teaching for mastery. Oftentimes students will not have been 

exposed to the concept of mastery learning; and therefore, students need to be 

oriented to mastery. This is followed by the initial instruction, formative 

evaluations, enhancement of students who master the task or unit the first time, 

reteaching those students who fail to master the task or unit the first time, and 

then retesting. Often the teacher in LFM will borrow time at the beginning of the 

school year and will regain the lost time by the end of the year. The final step in 

the LFM process is to determine whether the grade will be decided upon a 

single summative exam, a combination of summative and formative test scores, 

or some other means of assigning a grade. Each individual teacher must 

establish his/her own grading system, as a result of the differences in what is a 

fair assessment of a student's performance. This belief differs from teacher to 

teacher and no one can tell someone her/his belief is wrong.

With PSI, the first step is again to define mastery by dividing the course into 

small units (usually one week long), writing course objectives, establishing a 

grading policy of whether or not to give a summative exam, and establishing 

the number of units that constitute mastery. If a final summative exam is to be 

used, it is suggested that only about twenty-five percent of the final grade be 

established by the summative exam (Block, 1976). The second step in PSI is 

planning for mastery which includes developing materials (usually in the form 

of a study guide) for each individualized unit, creating feedback/correction 

procedures keyed to a study guide, developing proctor materials which outline 

how to administer and score unit tests, and finally developing a policy
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statement for expectations. The third step in the PSI approach is the teaching 

for mastery where the students are given the policy statement and the units to 

be completed. The students then proceed through the units at their own pace. 

When a student finishes the unit, he/she gets a unit test from the proctor. If the 

student fails to master the unit the proctor gives the student a parallel study 

guide over the same material; and the student then goes over the material 

again. In PSI, the final step, grading for mastery, is established beforehand on 

the number of units completed by each individual student.

With the individual differences in human beings, educational programs 

must be adaptive to meet the needs of the individual students. Anderson 

(1979:141) said that: "Adaptive educational programs attempt to modify the 

instructional settings so that students with a variety of abilities can succeed." 

Learning for mastery should begin early in primary grades when students are 

not very far apart in academic achievement. At the same time, schools must be 

flexible in time, space (small group/large group), grouping (purpose/age), 

materials, and staffing patterns in order to implement learning for mastery 

(Harvey, 1977). Although not much work has been done in the psychomotor 

domain with mastery learning, there have been some articles written using 

mastery in the area of physical education. Ashy (1984:60) points out that: 

"While most human characteristics are randomly distributed in a population, 

effective instruction should produce a distribution quite different from the normal 

curve." In physical education, it is important that a hierarchy of tasks is built 

into the mastery model.

Mastery learning has been implemented in a variety of classes, subjects, 

and schools. Mastery is being used in divergent as well as convergent thinking
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tasks. It is utilized in the handicapped, bilingual, and disadvantaged 

classrooms. Humanists, cognitivists, and behaviorists are using mastery 

learning. In short as Block (1979:115) noted: "When practitioners have decided 

to teach for mastery, they have not let the nature of their subjects, classes, 

colleagues, or schools get unnecessarily in their way." Mastery learning 

promotes cooperative individualism in student learning as opposed to selfish 

competition. This results in the ideals of a society based on the excellence of 

all participants rather than the excellence of the few (Block, 1979).

Learning for mastery programs typically include goals beyond the 

knowledge level along with providing opportunities for additional instruction to 

insure that all students are learning,. In addition to many of the other benefits 

of the mastery learning classroom, there is the added benefit of learning in a 

social setting (tutoring or small groups) which results in better cohesiveness 

within the classroom (Anderson, 1979). Peertutoring can be an extremely 

effective strategy if the tutors provide cues as to what should be learned, have 

students take an active participation in the learning process, and reinforce the 

students through frequent feedback (Stronk, 1980). Some colleges and 

universities are setting up learning centers based on the mastery principle, 

which supplement regular instruction in the classroom. These learning centers 

provide tutors, mini-courses, resource material, and proctors for PSI courses. 

One such resource center in Georgia reported that grades and the passing of 

courses improved for over three hundred students during the year the resource 

center was utilized (Campbell, 1983).

Some people describe mastery as nothing more than good teaching, but 

there are differences. Mastery learning teachers plan for the whole year,
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emphasize performance objectives, look more at the subject matter taught than 

the students who are taking the class, and create multiyear plans (Abrams, 

1979). Mastery can reduce the pressure on teachers to have students do well 

the first time, creates less discipline problems, and motivates students to a 

higher degree.

Effectiveness of Mastery Learning

Cognitive Achievement

Probably the first question that teachers ask about mastery learning is, 

"Does it really work". Block and Burns in 1976 described four types of research 

studies that have been conducted or are being conducted throughout the world. 

Type I research, called Does it Work, deals with the cognitive aspects of 

mastery learning. In reviewing ninety-seven studies on general student 

achievement, they found that mastery learning students scored higher than 

non-mastery students 89 percent of the time, and significantly higher 67 percent 

of the time. These studies were conducted throughout the world and included 

sample sizes ranging from thirty to over seven thousand students usually split 

into two groups, a control group and and experimental group. In studies 

involving retention of material, mastery students in eighteen out of twenty-seven 

studies retained more material than did the nonmastery students. These 

eighteen studies were statistically significant at the .05 level.

Using the Iowa Test of Basic Skills during the 1976-77 school year, a 

report of the Chicago Mastery Learning Reading program using over two 

hundred students showed a 30 percent increase in the rate of learning. Other 

results showed that the faster students were not slowed down in their learning,
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that there was a decrease in the variability of students achievement, and that 

the reading teachers liked the program (Smith, 1977). Similar studies 

conducted in New Orleans involving a program of mastery called the SCIP, 

Secondary Curriculum Improvement Program, showed an increase in reading 

and math scores after one yean This study was conducted on the entire school 

system K-12, which includes over 100,000 students (Geisert, 1979).

Most early research on mastery learning dealt with research studies that 

used an experimental design employing an experimental and control group.

The reporting that one method is more effective than another method but not 

how much better, is called a box score reporting method. Box scores show that 

mastery was more effective than non-mastery in cognitive achievement, 

retention of material, and affective achievement. Recent meta-analysis showed 

mastery works and that it works very well. According to Burns (1979), mastery 

methods work equally well for both low and high aptitude students, but few 

studies indicated that mastery methods work equally well for different kinds of 

learning outcomes.

Affective Aspects of Mastery Learning

Generally, when a person is successful in accomplishing some task, 

she/he feels good about their accomplishments and himself/herself. Benjamin 

Bloom (1976), in developing his mastery learning paradigm, foresaw that 

improvement in the students' attitude would be an added benefit of mastery 

learning. Along with the good feeling of being successful, students also 

become more motivated to do the next task. Bloom (1976) claimed that in the 

traditional system students are judged according to others and that this 

judgment stays with the students from year to year. This judgment according to
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identified three areas of the affective domain that were effected by mastery 

learning. These three areas are: 1) Subject-related affect, 2) School-related 

affect, and 3) Academic self-concept. There is a direct correlation between the 

successful completion of a task and the way one feels about attempting the next 

task. If students are successful in one subject, oftentimes they begin to be 

successful in othbr subjects. Adequacy in accomplishing tasks is cumulative 

and in turn develops into an improvement in total school affect. Students are 

either successful in school or they are not successful, and successful students 

tended to stay successful while unsuccessful students tended to stay 

unsuccessful. Mastery students tend to be more successful than students 

under a traditional system (Block and Burns, 1976). With more success comes 

a better academic self-concept.

S. B. Khan (1969) completed a study with three junior high schools in the 

State of Florida. His study was to determine the degree of relationship between 

academic achievement and attitude towards school. With an N=1038, Khan 

found a predictive correlation of .70 to .80 between academic achievement and 

general attitude towards school. The less successful a student is in his/her 

academic endeavors, the poorer his/her attitude toward school.

In their Review of Research in Education, Block and Burns (1976) found 

that generally mastery learning students had a better attitude toward school in 

general, and they had a better academic self-concept.

Time Requirements With Mastery Learning

With his statement that time is a more important consideration in learning 

than is aptitude, John Carroll opened the door to a whole new way of thinking

24
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about the teaching/learning process. Since that time there have been several 

research investigations measuring the amount of time needed to master a 

particular task. In one of these conducted by Lorin W. Anderson (1976), the 

research involved about ninety eighth graders in the midwestern portion of the 

United States. His conclusions were that with mastery learning, the ratio of time 

on task to criterion can be altered. A heterogeneous group became 

homogeneous in the amount of time on task they required to learn a particular 

task. He further stated that over sequential units, time on task to criterion 

differences among students are reduced. His study indicated that in a 

non-mastery group the differences in the amount of time required to master a 

particular task remained the same or increased.

Anderson's research investigations supported Benjamin Bloom's 

contention about time requirements and mastery learning. Bloom (1976) 

contended that differences between group members in the amount of time 

required to master a particular task will be reduced over time, and that the 

overall amount of time to master a particular set of tasks will be reduced. The 

major reason for this is that students will have the necessary preentry behaviors 

to successfully accomplish that particular task in a shorter period of time.

Block and Burns (1976), in their Review of Research in Education, found 

that mastery learning reduced the time differences between the fast learners 

and the slow learners. In their review of studies measuring the difference in the 

amount of time required to teach a particular task between a mastery learning 

group and a non-mastery learning group, the mastery learning class required 

70 to 80 percent more time than did the non-mastery groups over a short period 

of time, but over the long haul, the time required for the mastery learning group
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was reduced to 10 percent more time to 25 percent less time than the 

non-mastery group. Initially mastery learning requires more time than the 

traditional method, but overtime the amount of time required for mastery 

learning will catch up with the traditional method of instruction.

Alterable Variables With Mastery Learning

Most of the recent research investigations concerning mastery learning did 

not deal with the success or failure of mastery learning by itself. There seems 

to be an assumption that mastery learning is a successful delivery system; and 

therefore, the focus of the current research is on the effects of other variables 

when used in conjunction with mastery learning. These variables can be 

anything that effects the teaching/learning process such as enhanced cues, 

learning styles, preentry behaviors, and team (group) instruction to name a few,

Glen Hymel (1983) made the statement that "Type III" research, mastery 

learning combined with some other variable, is the most fertile type of 

educational research today. Hymel advocated that research involving the 

students' individual learning style during the remediation and enhancement 

phases of mastery learning might be a possible area of research. Slavin and 

Karweit (1985) have been working on investigating the area of small group 

instruction combined with mastery learning. Their findings indicated that small 

group instruction by itself was better than small group instruction combined with 

mastery learning. However, they did not allow time to be a variable, but kept it 

constant which defeated the purpose of mastery learning. This does not 

eliminate small group instruction combined with mastery learning as a possible 

means of improving student achievement.
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Benjamin Bloom (1984) has been working on what he calls the "2 sigma 

problem". Using one-to-one tutoring, students have consistently achieved 

scores on a standardized achievement test two standard deviations above the 

mean. Bloom has been researching ways to make group based instruction as 

effective as one-to-one tutoring. In his research Bloom compared tutoring, 

mastery learning, and conventional methods of instructional delivery. He found 

that tutored students scored two standard deviations above the conventional 

students, and mastery learning students scored one standard deviation above 

the conventional students. When mastery learning was combined with 

enhanced prerequisites, the students scored 1.6 standard deviations above the 

conventionally taught students. Another variable that was combined with 

mastery learning was parent/educator group meetings to help parents improve 

their methods of helping their children at home. Mastery learning combined 

with enhanced cues and parental participation resulted in students achieving 

1.7 standard deviations above the conventionally taught students. Another 

area that has being investigated was the combination of mastery learning and 

higher mental thought processes. This area of research is only beginning with 

the possibility of much more research in the future.

Block (1984) stated that the four E's: excellence, equity, economy, and 

excitement, are four areas of education under attack today. Critics of education 

have said that we don't have excellence in our educational system today, that 

we have not prepared students to endure, and that we have let our standards 

slide backward. We need to extend equity to equal outcome for all students.

We need increased funding, but at the same time educators need to take 

cost-effective actions. Finally we need to have excitement in education, which



28

may eliminate teacher burnout. Mastery learning may be a method of 

achieving some of these goals. .

History and Development of Learning Style

The term, learning style, was probably coined in the United States by 

Herman Witkin in the early 1950's while doing research on frames of reference 

in determining individual perception of uprightness in a dark room. Though the 

term learning style is relatively recent, the idea of individual differences in the 

way people learn is very old. Aristotle developed mnemonic techniques of 

association and visual imagery to help some of his students learn material, 

which differed from the traditional aural method in use at that time. The Greeks 

divided the temperaments of individuals into two bipolar continuums described 

as sanguine to melancholic and choleric to phlegmatic (Cornett, 1983). In the 

seventeenth century, John Amos. Commenius wrote about individualized 

learning, and in the nineteenth century, Johann Heinrich Pestalozzi wrote 

about individual differences in learning. Charles W. Elliot of Harvard University 

advocated that schools should develop programs of individualized learning to 

meet the needs of students that were not successful in the traditional school. 

Montessori's work in 1912 contained materials designed to promote sensory 

and motor development. At the turn of the century, German psychologists 

talked about individual differences in cognitive style (Sample, 1982). Charlton 

Washbourne, an administrator in the public schools of Winnetka, Illinois, 

proposed what was called the Illinois Plan to the school district in 1926. The 

plan was an approach to individualized learning for those students who were 

not successful in the regular classroom and for those who were labeled slow



29

learners (Keefe, 1979). In the late 1940's and 1950's, Herman Witkin began 

his studies on perceptual differences between individuals. Kangan, Moss, and 

Sigel in 1963 developed a test to categorize objects according to sensory 

perception. This test was the forerunner of the learning style inventories that 

were to materialize in the 1970's. The subject of learning styles has expanded 

into a broad area with researchers working with cognitive aspects, affective 

aspects, or physiological aspects of learning style.

What Is Learning Style?

There are many definitions of learning style, but research shows that 

learning style has some basic components. Learning style is generally 

considered to be stable and consistent over time, but it is not permanent. Witkin 

(1978) found that subjects showed self-consistency across situations and over 

long periods of time in their degree of reliance on the body or field in locating 

the upright position in a dark room. Learning style generally changes with 

maturity from concrete to abstract, and from dependency to independency 

(Cornett, 1983). Learning style varies from individual to individual and is not a 

reflection of a person's ability. Cornett (1983:9) defines learning,style as: "A 

consistent pattern of behavior but with a certain range of individual variability." 

This definition of learning style takes into consideration the individuality of 

learning style and the consistency of learning style. Hunt (1979:27) feels that 

learning style is not a reflection of ability with his definition:

"Learning style describes a student in terms of those educational 
conditions under which he is most likely to learn. Learning style 
describes how he learns, not what he has learned."



Keefe (1979) noted that researchers have generally tended to concentrate 

on one of the three aspects because the subject of learning style was too broad 

for combined research. Global personality approaches, cognitive mapping, 

and school oriented approaches are three general ways of doing research on 

learning styles.

Global personality approaches are based on two bipolar continuums 

which intersect to determine how a person perceives information and how they 

process that information. The idea of a bipolar continuum that describes a 

person's personality is quite old. The Bhagavad Gita, written 2500 years ago, 

described four ways of practicing religion based on divisions of people. 

According to the Bhagavad Gita, people were active to passive and emotional 

to thoughtful in the ways they practice their religion (Frizzell, 1982). Jung was 

one of the first in modern times to describe personalities on bipolar continuums. 

Jung's idea was that people could be described in the terms sensation vs. 

intuition and thinking vs. feeling (Kolb, 1984). Most global personality bipolar 

continuums today can be described in terms of concrete experience to abstract 

conceptualization and active experimentation to reflective observation 

(McCarthy, 1980). Generally global personality research is classified as a 

cognitive aspect of learning style: The global approach has been useful in 

helping school personnel to become aware of the concept of learning styles.

Cognitive mapping is another method of studying learning style that has 

received much attention. Hill has done extensive work in the field of cognitive 

mapping and has identified 330 different types of people, while the Learning
) i

Skills Inventory (LIF) identifies over 22,000 different types of people. The 

problem with this method of studying learning style is that the amount of
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information gathered is so overwhelming that it can't be practically applied. 

The only reason for using cognitive mapping is when you need to make 

decisions about individual cases that are considered special. In one study, 

Kusler (1979) had students respond to 224 statements by marking the 

statements true always, sometimes true, or rarely true. This provided a profile 

of the student as a learner, a thinker and a performer. The profile was divided 

into three major groups or areas that provided information about how the 

student takes in and processes stimuli and information, how the student's 

learning is affected by others, and how the student reasons to conclusions.

Recently the most popular way of studying learning style has been the 

school oriented approach. The oldest approach of this kind was the 

Individually Guided Education (IGE) plan developed by the University of 

Wisconson about twenty years ago (Fizzell, 1982). More recently Dunn, Dunn, 

and Price have come to the forefront in this area of research. They contended 

that learning style is a product of five different stimuli with three to six elements 

to each stimuli. These stimuli are how the student reacts to environmental 

conditions, the emotional aspect of style, sociological needs, physical 

requirements, and psychological aspects. Psychological aspects were not part 

of the original model by Dunn, Dunn, and Price and were added only recently 

(Dunn, 1979). Fizzell's Schooling Style has thirteen variables which relate to 

about eighteen different programs. According to Fizzell (1982), no structure 

can meet all needs, therefore he recommends different types of schools for 

individual needs.

Application of the school oriented approach can be quite varied and some 

problems can occur. There are generally two camps in the schools as far as
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modality learning styles are concerned. One camp feels that learning style is 

nothing but frill, and only about 30 percent of the students should and can 

achieve at high levels. Others feel that success in school is not predicated on 

IQ alone, but that instructional delivery that addresses the individual learning 

styles of students will improve student motivation and this could help bring 

about succesk This camp believes that if the students' learning style is met, 75 

to 85 percent of the students can achieve at high levels (Fizzell, 1982). The 

Dunns (1977) believed that how a student learns is perhaps the most important 

factor in his academic achievement. Others believed that students adjusting 

their learning style to meet the teaching style of the teacher, called 

"learning-to-learn", can help the students to become more independent in their 

learning. Style matching should be done in the lesson and not predetermined.

It would be unrealistic as well as undesirable, to match learners with teachers, 

based on their learning styles, all the time. Rather, we should encourage the 

"flexing" capabilities of both teachers and students (Cornett, 1983).

Affective Aspects of Learning Style

The affective aspects of learning style are concerned with the emotional 

and personality characteristics of students. Keefe (1979:11) defines affective 

learning styles as:

"Affective learning styles are these same motivational processes 
viewed as the learner's typical mode of arousing, directing, and 
sustaining behavior."

Areas of concern in the affective dimension are conceptual level, motivation, 

attention, locus of control, willingness to take risks, persistence, responsibility, 

sociability, and group or individual learning. With this type of information,
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teachers can decide such things as what type of reward works best, or whether 

group learning or individual learning will work best.

Conceptual level describes the amount of structure a student needs when 

performing various tasks. According to Hunt (1979), conceptual level has three 

stages or levels. The first stage, called the low stage, is characterized by the 

concrete impulsive learner that has a poor tolerance for frustrating situations. 

These students need much structure with directions specifying the tasks to be 

accomplished. The second stage, called the middle stage, is characterized by 

students that are concerned with rules, dependent on authority, and are 

categorical thinkers. These students need some structure, but like to make 

some decisions for themselves. The third stage, called the high stage, is 

characterized by students that are inquiring, self assertive, questioning, and 

have more alternatives. These students need little structure and like to make 

most of their decisions. Shumsky (1972) refered to the amount of structure 

required by students as Independence in Work.

Motivation is an emotional aspect of learning style which the Dunn's (1978, 

1979) have identified as those students that are unmotivated and those 

students that are motivated. Unmotivated students need short assignments that 

are geared to their style. They need to be encouraged, given contract 

assignments, and their program should be individualized as much as possible. 

Motivated students can be given general directions, where to get help, and a 

time schedule for the completion of the task.

Attention, according to Shumsky (1972), is the amount of time that students 

will spend on a task without getting frustrated. With those students who have a 

short attention span, short assignments that can be completed quickly are
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appropriate, With those students who have a long attention span, the 

assignment length does not matter unless it becomes impossible to complete in 

the specified time. The Dunns (1978,1979) have labeled this aspect as 

persistence. These students will continue to work on a task until it is complete 

no matter how long it takes.

Locus of control describes a continuum of internality vs. externality as to 

the student's perception of the causality in behavior. The internal person thinks 

of himself as responsible for his own actions and behavior. The external 

person sees that behavior is beyond his control. Situations are out of his 

hands, controlled by luck or others (Keefe, 1979).

Risk Taking vs. Cautiousness is the propensity of some students to actively 

engage in tasks or situations that have a low probability and high payoff, 

whereas some students prefer situations and tasks that have high probability 

and low payoff (Keefe, 1979). Associated with risk taking is the students' 

reactions to new situations. Some students freeze when faced with a new 

situation and, therefore, need some aspects of the old situation to feel 

comfortable. Some students freeze when encountering new subject matter and 

will require individual help. Other students enjoy new situations and new 

subject matter (Shumsky, 1972).

Responsibility is a term that is used to describe some students who are 

answerable for doing their tasks and will get them done. Others need help, 

encouragement, and understanding to succeed. Success will help build 

responsibility.

Sociability and Grouping refers to the need of students for accomplishing 

their tasks individually or within groups. This varies considerably from
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single/alone, to small groups, teams of two or three, with a large group, or with 

or without adult supervision (Dunn, 1979).

Physiological Aspects of Learning Style

Physiological aspects of learning style have been one of the most 

influential aspects of school learning (Keefe, 1979). Physiological aspects of 

learning style include sensory perception (visual, auditory, kinesthetic, taste, 

and smell), environmental characteristics (noise level, light, temperature, room 

arrangement), need for food during study, and times of day for optimum 

learning (Cornett, 1983). Kenneth and Rita Dunn along with Gary Price (1978, 

1979) have been very interested in the physiological aspects of learning style. 

Their work provided the basis for the following summary of physiological 

aspects.

Sensory perception or modality preference refers to the general way 

students prefer to receive information. Students vary considerably as to 

whether they receive information by visual, auditory, tactual, or kinesthetical. 

Generally students, especially boys, at early ages are more tactual and 

kinesthetic and tend to become more visual and auditory as they progress in 

school (Sample, 1982; Dunn, 1979). Research at college, secondary, and 

elementary levels showed a significant relation between achievement and 

preferred learning style (Dunn, 1983). In a study of 170 ninth graders in rural 

Michigan high schools, Eiszler (1982) found that no single modality preference 

accounted for the differences in student.achievement. Other studies showed 

that modality preference depends on the situation (Sample, 1982).
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Auditory students can differentiate among sounds and can reproduce 

symbols, letters, or words by hearing them. These students should be taught to 

read by a phonetic method. Visual students on the other hand, associate 

shapes and words by imagery. These students read by word recognition 

approaches.

The sense of touch is important to students that are tactual in nature. They 

need to experience things they can touch. Writing in sand, salt, on the 

blackboard, or with pencil and paper are ways of teaching students with a 

tactual preference to read. Cutting out letters and placing them together is 

another way of accommodating this preference.

Kinesthetic students require using the whole body. Going on a field trip 

where new vocabulary is used, baking cookies and using vocabulary words in ■ 

the recipe are ways of accommodating the kinesthetic student when teaching 

him/her to read.

Environmental Factors

The preference of different amounts of light, different amounts of sound, 

different temperatures of the environment, and different designs of the 

environment vary considerably between students. The Dunns have done 

considerable research in this area of learning style.

Some students need to work alone in a quiet corner, while other students 

need to interact with other students. Some students need total quiet, and 

others need the sound of music or a radio to help them study. There are some 

students who are not effected by sound in any fashion.

Fewer people are effected by light than sound, but there are students who 

prefer to have dim light while studying, and there are those who need bright



light while studying. Most students, however, are perfectly satisfied with normal 

light.

Teachers should know where the temperature varies within the room. If 

the teacher knows where it is cooler in the room, she/he can have students who 

prefer a cooler environment do their work in this area. The same is true for 

those students who prefer a warmer environment in which to work.

Temperature tends to effect production of students.

Design in the environment refers to those students who prefer an informal 

or a formal environment. An informal environment is one that is softer than a 

. formal environment. This means that the students sit in softer chairs, sofas, or 

on a carpet. A formal environment is one where students sit in hard chairs, 

desks, or at tables.

Students learn best at various times during the day. Some students learn 

best in the early morning, while others learn best late at night. Other students 

learn best in the mid-morning or in the afternoon. Teachers should schedule 

subjects that take considerable concentration at times when the students learn 

best and other times for those subjects that are not as rigorous. This is not 

always in the morning as was previously thought.

Some students who need to move around, or change positions, find it 

impossible to sit for long periods of time. These students work best in informal 

or individualized settings. Short assignments at different locations work best.

Cognitive Aspects of Learning Style

Schools teach generally to one style, "the reflective thinker". This type of 

student makes up about 28 to 30 percent of the school system (Sample, 1982).
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Sperry (1972:94) defines cognitive style as: "The personal ways in which the 

learner processes information in the course of learning new concepts." 

Cognitive style mediates between motivation and emotion on one hand and 

cognition on the other. Kagan, Moss, and Siegel (1972:165) define cognitive 

style as: "Stable individual preferences in modes of perceptual organization 

and conceptual categorization of the external environment." Three major 

research groups in the area of cognitive style were the Brooklyn group, 

Menninger group, and the Fels Institute group. The Brooklyn group consisted 

of Asch and Witkin and their colleagues working on field independence/ 

dependence. The Menninger group consisted of Holzman, Gardner, and their 

colleagues who worked on leveling vs. sharpening, equivalence range, 

tolerance for unrealistic experiences, flexible vs. restricted control, and 

differentiation vs. undifferentiation. The Fels Institute consisted of Kagan and 

his colleagues who worked on reflection vs. impulsivity (Sperry, 1972).

Messick (1972) advocated that research use a multivariable approach in 

researching the effect of learning styles. This way a more complete picture of a 

student's style could be obtained. For the purpose of reviewing cognitive 

styles, the researcher looked at field independence vs. dependence, impulsive 

vs. reflexive, leveling vs. sharpening, constricted vs. flexible control, scanning 

vs. focussing, cognitive complexity vs. simplicity, and quartenary approaches.

Independence vs. dependence is probably the most extensively studied 

and has had the widest application to educational problems of any single 

cognitive style (Witkin, 1977). The tendency to rely primarily on internal 

referents in a self consistent way is designated a field-independent cognitive 

style. The tendency to give greater credit to external referents is a
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field-dependent cognitive style. With field dependent students perception is 

strongly dominated by the prevailing field. Field dependent people have 

difficulty separating or isolating objects and ideas from the surrounding field. 

Generally field dependent people are verbal and tend to relate groups of 

objects or ideas where relationships don't really exist. Field dependent people 

pay close attention to social cues both verbal and physical. Field dependent 

people fend to be drawn to careers with subject matter that involves people and 

features human content. Field dependent people are more receptive to 

extrinsic rewards. They generally use a spectator approach to concept 

attainment when hypothesis testing.

Impulsive vs. reflective refers to individual consistencies in the speed with 

which hypotheses are selected and information processed during problem 

solving. Impulsive students tend to arrive at solutions quickly with minimal 

consideration for their probable accuracy and as a result are often incorrect. In 

a study of 243 boys and girls in tpe third grade in Ohio, Kagan (1972) found that 

reflective students recalled more words in a word recognition test and made 

fewer errors. Reflective boys under threat made the most intrusive errors, that 

is, they recalled words that weren't really there. Impulsive children made more 

errors than reflective children.

Leveling vs. sharpening refers to individual differences in assimilation in 

memory. Leveling students tend to blur similar items and ideas into one 

general idea, they tend to overgeneralize, while sharpening students tend to 

separate and remember similar ideas and terms as separate entities, they tend 

to overdiscriminate (Holtzman, 1972).



Constricted vs. flexible control refers to individual differences in how easily 

some students are distracted by conflicting cues or outside influences. 

Constricted students are more susceptible to distraction while flexible students 

tend to stick to the task at hand.

Spanning vs. focussing refers to the amount of attention students give 

to the task at hand. Some students give cursory attention to the task, while 

others focus in on all aspects of the task at hand (Holtzman, 1972).

Cognitive complexity vs. simplicity refers to the number of dimensions that 

students employ to view the world and the social environment. Complex 

students view the world from a multidemensional point of view, and are 

cognizant of diversity and conflict, while other students prefer consistency and 

regularity in the environment. This is also identified as abstract vs. concrete.

Quartenary approaches incorporate two bipolar continuums that describe 

how people process information and how people perceive information 

(Thronson, 1984). Another name for the quartenary approaches is global 

personality approaches, which were developed from Jung's psychological 

theory of types. Modern quartenary approaches began with David Kolb's 

model that described how students perceive information on the continuum 

concrete experience to abstract conceptualization, and how students process 

information on the continuum active experimentation to reflexive observation 

(Kolb, 1984). Two prominent quartenary approaches, reviewed by the 

researcher, were Gregoric's phenominological model and McCarthy's 4MAT 

system.
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Phenominological Model

Figure 2 below is a representation of Gregorio's Phenominological Model.

Concrete

Abstract

Concrete Concrete
Random Sequential
(CR) (CS)

Abstract Abstract
Random Sequential
(AR) (AS)

Random 4 > Sequential

Figure 2. Gregorio's Phenominological Model

The horizontal axis of the phenominological model, which ranges from 

concrete to abstract, describes how people perceive information. Abstraction 

enables you to grasp, conceive and mentally visualize through the faculty of 

reason. This permits you to perceive that which is invisible and formless to your 

physical senses. Concreteness enables you to grasp and mentally register 

data through the direct use of the physical senses. This allows you to perceive 

that which is visible in the concrete, physical world. (Butler, 1984) The vertical 

axis of the model describes how people process or order information, and 

ranges from sequential to random. According to Gregoric (1979), people fall 

some where along these two continuums to create four distinct learning styles,
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which are: abstract sequential, abstract random, concrete sequential, and 

concrete random.

Abstract sequential (AS) students excel in decoding abilities in written,, 

verbal, and image symbols. The student has a wealth of conceptual pictures in 

his/her mind with which he/she matches to what he/she reads, hears, and sees. 

This student likes well organized sequential presentations and are not 

distracted by dull lecturers, but does not like distraction from the environment.. 

The AS learner shows deference to authority, and does well in classes with 

extensive reading, lectures, audio tapes, and well controlled environments.

Abstract random (AR) students pay particular attention to human behavior, 

and have an extraordinary ability to sense, and interpret "vibrations" from other 

people. The atmosphere and mood of classroom, the speakers manner 

delivery and personality are part of the message received by abstract random 

students. They tend to evaluate the whole message rather than just the 

content. They prefer to receive information in an unstructured manner, and are 

comfortable in group discussions. They like busy environments that require 

multi-sensory use. They prefer short reading assignments and class activities 

followed by group discussions or lectures followed by team work.

Concrete sequential (CS) students prefer direct hands-on activities that 

develop the use of the five senses. They prefer order and logical sequences in

a step by step format. They like directions that are specific, and follow them to
I

the letter. They defer to authority and guidance. Workbooks and lab manuals 

with other hands-on materials that accompany lectures are their favorite ways 

to learn.



Concrete random (CR) students have an experimental attitude. They get 

the gist of something quickly and make intuitive leaps when exploring 

problem-solving experiences. Often chided for not showing steps or jumping to 

conclusions, they like their own ways of doing something, not the cut-and-dried 

procedure. These students like games, simulations, independent study 

projects, mini-lectures, and problem-solving activities.

In interviews with students, Gregoric (1977) found that students reacted 

favorably when there was a student learning style/teaching style match and 

unfavorably when there was a mismatch. To match learning styles, teachers 

should present material in four different ways, or present material in a single 

manner but utilize learning styles to extend and enhance the material. Gregoric 

advocates that teachers force students to learn in all styles to create a 

balancing of learning style.
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4MAT System Model

The 4MAT system focuses on the fact that you should teach all learning 

styles to all students,using right/left brain activities. According to McCarthy

(1980:90) the 4MAT system works on the following premises:
"1. Human beings perceive experiences and information in 

different ways, and that we process that experience and 
information in different ways. The combination of perceiving and 
processing of experience and information form our learning 
style.

2. There are four major learning styles of equal value, and 
students should feel comfortable about their own style.

3. All students need to be taught in all four ways in order to 
be successful, while being stretched to develop other learning 
abilities. Students learn from each other.

4. The 4MAT System moves through the learning cycle in 
sequence, teaching in all four modes and incorporating the four 
combinations of characteristics.

5. Each of the four learning modes need to be taught with 
both right and left brain processing techniques. Half the time left
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brain dominant students will feel comfortable, and half the time 
right brain dominant students will feel comfortable.

6. The development and integration of all four modes of 
learning and the development and integration of both right and 
left brain processing skills should be a major goal of education.

7. Students will come to accept their strengths and learn to 
capitalize on them.

8. The more comfortable we are about who we are; the 
more freely we learn from others."

The 4IVIAT System model is represented in circular form, divided into four 

quadrants, with each quadrant representing one of four unique learning styles. 

Each quadrant is divided into right and left brain modes. Quadrant one, the 

Type I learner, prefers to learn through a combination of sensing/feeling and 

watching. These are called the innovative learners. The analytic learners, 

those in quadrant two, Type Il learners, prefer to learn through a combination of 

watching, and thinking through concepts. Those in quadrant three, Type III 

learners, the common sense learner, prefers to learn by thinking through 

concepts and trying things out for themselves. In quadrant four, Type IV 

learners, the dynamic learners, prefer to learn by doing and sensing/feeling. 

The 4MAT System is designed to make all four types of learners feel 

comfortable at least part of the time.

Brain Research and Learning Style

Research involving learning style is based on the findings of brain 

research; therefore, it is imperative to review the findings of brain research prior . 

to conducting research involving learning style. Modern brain research started 

as early as the late 1700's when Goethe wrote about lesions on the left 

hemisphere of the brain in some mental patients, causing the inability to speak 

(Rubenzer, 1982). Cutting the corpus callosum, the thin juncture between the
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two hemispheres of the brain, was found to reduce the seizures in epileptics. 

This also caused the right and left hemispheres to work independently. In the 

mid-1960's, intrusive techniques for studying the brain, lobotomies, split brains, 

and observations of stroke victims were developed and studied extensively.

The electroencephalograph (EEG) and specialized listening techniques were 

developed in the 1970's to study the function of the brain. The most recent 

technique developed for functional brain research is called RETT, positron 

emission transaxial tomography. This is a measure of the consumption of 

glucose impregnated with a radioactive trace element during specific mental 

activities.

Brain Hemispheric Functions

Generally the left hemisphere is larger, more active, and is usually 

dominant over the right hemisphere. Through research, the EEG has identified 

four electromagnetic waves given off by the brain. Beta waves, which have the 

highest frequency, ranging from fourteen to fourty cycles per second, are 

associated with conscious awareness, perception, thinking, and studying.

Alpha waves, eight to fourteen cycles per second, are products of 

consciousness, but are associated with meditation, daydreaming, and relaxed 

creativity. Theta waves are associated with the semiconscious, and Delta 

waves are associated with sleep patterns (Strom, 1982). At the extremes on a 

left/right brain dominance continuum, the people that show right brain 

dominance exibit more alpha waves than beta waves, and those with a left 

brain dominance exibit more beta waves than alpha waves (Zenhausern,

1982). Before the age of five, there is a certain plasticity between hemisphere 

and function, after this period, certain functions tend to become associated with
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a particular hemisphere. (Rubenzer, 1982) The left hemisphere generally 

controls logic, sequential, and analytical activities, while the right hemisphere 

tends to control creative activities requiring a global view. The right 

hemisphere requires closure and immediate results, while the left is willing to 

wait longer. Stress and anxiety cause the right brain to take control, locking out 

the left brain (Rubenzer, 1982). The left hemisphere generally controls verbal 

behavior, but the right hemisphere controls intonation and facial expression of 

that verbal behavior. Language is mostly left brain controlled, while the 

process of writing is a process of the right hemisphere. There are certain 

languages that are right brained; Spanish, Hebrew, Hopi, Navajo to name a 

few.

Brain Hemisphere and Learning

Left brained people tend to be more verbal in their behavior and express 

their thoughts internally in a more abstract pattern. Left brained people tend to 

prefer inductive reasoning, which is taking small pieces and arranging them in 

such a way as to derive the correct answer (Sinatra, 1982; Zenhausern, 1982). 

Right-brained people tend to be more holistic, intuitive, and visual/spatial in 

their learning, and tend to express their thoughts internally in a pictorial form. 

Right-brained people tend to prefer deductive reasoning, which starts with a 

general concept and breaks it down into its respective parts. There seems to 

be a tendency for females to be left brained, causing them to prefer learning 

activities requiring verbal and spatial reasoning, while males tend to be more 

right brained causing them to prefer more hands-on learning activities 

(Rubenzer, 1982). Reflective children tend to be left brained, while impulsive 

children tend to be more right brained. Because we tend to teach to the left
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brain, many learning disabilities may simply be right-brained children living in a 

left-brained society. Preference for a certain modality, such as visual, auditory, 

or tactile/kinesthetic, may be a dysfunction of the part of the brain controlling 

that function. Children that are easily distracted or disorganized may have a 

dysfunction of the frontal lobe of the brain. Educators need to keep in mind that 

each student is an individual and that each may have a preferred learning style 

based on hemisphericity of the brain. We need to teach to both sides of the 

brain to bring forth the full potential of each student (Rubepzer, 1982).

The specific procedures used to conduct this research study are outlined in 

Chapter 3.



CHAPTER 3

PROCEDURES

The problem of this study was to determine if incorporating learning styles 

in initial instruction would improve student achievement and reduce the number 

of remediations necessary for mastery of the subject matter. Differences in 

student attitude towards the class or school in general as a result of addressing 

individual student's learning style during initial instruction was investigated in 

this research project. The procedures used to collect, organize, and analyze 

data are described in this chapter.

In order to report the procedures used to accomplish this task, eight 

components were identified. These components, identified below, make up the 

major divisions of this chapter.

1. Population description and sampling procedure.

2. Definition of treatments.

3. Method of collecting data.

4. Controls for irrelevant and contaminating variables.

5. Method of organizing data.

6. Statistical hypotheses.

7. Analysis of data.

8. Precautions taken for accuracy.
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Population Description and Sampling Procedure

Forthe purpose of this study, the population was identified as all seventh 

grade students attending Frank Britton Middle School in Colstrip, Montana. 

Colstrip is a small isolated community in southeastern Montana that has seen 

tremendous growth in the last ten years. The main reason for this growth was 

the building of four coal fired, steam powered, electrical generating plants 

funded by Montana Power Company and other utilities companies in the 

Northwest. Before the building of the electrical generators, Colstrip was a 

community of about two hundred. At the height of its building boom, Colstrip 

had a population of about 8500, however, now that the generators have been 

completed, the population is now stable at about 5500. Montana Power and 

Western Energy are the two largest employers in the community. Montana 

Power hires people to work in the generating plants, while Western Energy 

hires people to work in the coal strip mines.

Colstrip is located just north of the Northern Cheyenne Indian Reservation 

and as a result many of the students from the reservation attend school in 

Colstrip. Approximately 26 percent of the students attending the Frank Britton 

Middle School (grades 6-8) in Colstrip are Native American students from the 

Norther Cheyenne Indian Reservation. The students who attend the Colstrip 

Public Schools come basically from three different socioeconomic groups. 

These three groups are comprised of students from the ranching families, 

students from families associated with Montana Power or Western Energy, and 

Native American students from the Northern Cheyenne Indian Reservation.



With the exception of three new teachers and two sixth-grade teachers, all 

of the teaching staff at the Frank Britton Middle School volunteered to 

participate in this research project. The researcher, with the help of the middle 

school principal, chose six of these volunteers representing the disciplines of 

math, language arts, geography, art, and industrial arts at the seventh-grade 

level. These teachers were chosen because they comprised the study team for 

the seventh grade and each was an experienced teacher that had incorporated 

mastery learning into his/her classroom.

The Frank Britton Middle School assigned students to classes by using a 

commercial computer program that is run on the Apple He computer. This 

program assigned students randomly to classes and teachers. The researcher, 

together with the volunteer teachers, drew numbers from a jar to randomly 

select two classes from each teaching schedule, one to act as an experimental 

group and one to act as a control group. This resulted in six classes that acted 

as control groups and six classes that acted as experimental groups. Class 

enrollments for the seventh grade ranged from ten to twenty students in each 

class except for the art classes, which ranged from fifteen to twenty-five 

students per class. There were two classrooms in the language arts area 

designated as language arts I and language arts II; each teacher had an 

experimental class and a control class. In the language arts area, the content 

was limited to in English grammar. The content of the experimental and the 

control classes were the same in each subject area and can be found in 

Appendix B on page 143. Table 1 shows the class enrollments for the 

experimental class and the control class in each of the subject areas.

50
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Table 1

Class Enrollments of Experimental and Control Groups

math
language 
arts I

language 
arts Il

industrial 
arts art geography

expt 13 14 14 11 16 18

cntrl 10 11 21 14 19 19

Definition of Treatments

The content for each class or subject area in the Colstrip school system 

has been outlined in a flow chart and a set of objectives for that class or subject 

area. The flow charts and objectives for the classes used in this research 

project can be found in Appendix B on page 143. Teachers in the Frank Britton 

Middle School have adopted the Learning For Mastery paradigm, developed 

by Benjamin Bloom. The students in the control groups and experimental . 

groups received instruction using this paradigm.

The LMF paradigm is a delivery system that provides for no more than ten 

hours of initial instruction followed by some type of formative evaluation. For 

the formative evaluation, a certain level of mastery has been established, 

usually 80 percent. The teacher provided an intervention strategy for those 

students that had not achieved mastery, which was presented in a  different 

manner from the initial instruction. Forthose students who had achieved 

mastery, the teacher provided some form of horizontal extension activity, 

although in some cases the extension was vertical. This extension activity 

usually took several days to complete. The students who received the
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intervention strategy were retested to see if mastery was achieved. After all of 

the students had mastered the objectives tested, the class came together for 

group-based initial instruction on the next set of objectives.

Flow charts and objectives were developed for all subject areas in the 

Colstrip Schools. Enabling objectives are those objectives that a teacher uses 

to plan his/her daily lesson plans. These objectives were used to develop 

formative exams, which were used to point out any errors with low achieving 

students and they indicated the type of intervention strategy needed to master 

the objectives missed (Gronlund, 1985). General objectives were used to 

develop summative exams. These objectives were more general in design and 

covered domains of objectives. Summative exams were based upon the 

general objectives and were used to determine grades, evaluate student 

achievement, and the effectiveness of instruction. Summative grades were 

derived from paper and pencil tests, laboratory exercises, oral reports, research 

reports, and other activities that were tied to the general objectives. Some of 

the teachers used the formative exams to help determine the final grade 

because they believed the students wouldn't try as hard if the formative 

evaluation was not graded. Other teachers used only the summative exams 

and projects to determine the grade of each individual student. Regardless of 

whether both formative and summative evaluations were used to determine the 

grade, the final grade for a student was based upon information keyed back to 

the objectives and not in comparison to the other students in the class.

The experimental group was instructed over the same content as the 

control group, but initial instruction was delivered using the mastery learning 

paradigm combined with learning styles. The teachers delivered initial
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instruction to the experimental group using Bernice McCarthy's 4MAT system. 

The 4MAT system incorporated learning styles into initial instruction. The 4MAT 

system consists of an eight-step approach to initial instruction that appeals to 

four major learning styles and uses alternating right and left brain mode 

techniques (McCarthy, 1985). Figure 3 is a diagramatic representation of 

Bernice McCarthy's 4MAT system.

Type IY 
Dynamic Learner

Active
Experimentation

Type III 
Conmmon Sense 

Learner

Concrete
Experience

Type I
Innovative Learner

Reflective
Observation

Type Il
Analytic Learner

Abstract
Conceptualization

Figure 3. Bernice McCarthy's 4MAT System Model

Bernice McCarthy (1985) described how people perceive information or 

experiences, and how people process information or experiences by placing
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them on two intersecting bipolar continuums. People perceive information in 

different ways on a scale from concrete experience to abstract 

conceptualization. People process information in different ways from active 

experimentation to reflective observation. McCarthy used the perceiving 

continuum as a vertical axis and the processing continuum as the horizontal 

axis to create four quadrants. The 4MAT model describes an instructional 

system that begins with quadrant one and continues in a circular path through 

eight steps to the fourth quadrant. The eight-step approach to initial instruction 

is designed to answer the questions of: why, wh&t, how, and if. Motivation Is 

the teacher's primary task in Quadrant One, which includes steps one and two. 

In step one, the teacher provides the students with a concrete, real experience 

that causes them to ask the question why. Movies, TV, simulations, and drama 

are examples of activities that the teacher could use to create an experience 

through observation. The teacher could create an experience by having the 

students listen to music, speeches or sounds. An experience could be created 

through reading, examples of which are: oral readings, bulletin boards, or 

poetry. The second step involves the students in discussions to reflect and 

analyze the experience. This could be facilitated through brainstorming, 

discussions, writing, or reaction sheets.

Quadrant Two, which includes steps three and four, necessitates moving 

the students to a more thorough understanding of the concept. In step three, 

teachers involve students in activities that use another medium to engage the 

senses and at the same time causes them to reflect more on the concept. This 

could be accomplished by helping the students to look for similarities and 

differences, develop hypotheses, or form generalizations and definitions. Step
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four develops the concept and skills using the traditional methods of lecture, 

readings, and library work. Development of skills could be realized by 

demonstrations, laboratory exercises, surveys, or discussion groups. Other 

activities could include testing the hypotheses developed in step 3.

Quadrant Three, which includes steps five and six entails setting up 

hands-on activities that are useful in the students personal lives. Step five 

includes activities such as workbooks, worksheets, questions, and lab 

exercises. Step six asks the students to use what they have learned in a 

creative way, useful way, applicable way, or new way. This could be 

accomplished through projects, essays, or proposals. Students could develop 

theories or new problems. The students could design a plan to solve new 

problems or compare different plans to solve the same problem.

In the last quadrant, Quadrant Four, the students adapt what they have 

learned. In step seven the students are asked to analyze the use they made of 

the concept in step six to see if it is relevant and useful to them. This could be 

done by having the students answer the questions: What cn I do with this?

Hoyv can I use this? In step eight the students take what they have learned and 

apply it to new and more complex experiences. Students can apply what they 

have learned by such activities as: defending a theory, making a presentation, 

designing a study, or some civic action.

To insure that the volunteer teachers understood the 4MAT system and 

were able to implement it into their classrooms, the researcher met with them 

prior to the starting of school in August of 1985 and conducted an inservice on 

the implementing the 4IVIAT system.



The research experiment began the first week of the 1985-86 school year, 

and was terminated the last week of the first semester of the 1985-86 school 

year, which occurred on January 17,1986.

Method of Collecting Data

Data were collected from the Comprehensive Test of Basic Skills (CTBS,

1984) for the purpose of dividing the control and the experimental classes into 

high, medium, and low achievement groups. The Comprehensive Test of Basic 

Skills (CTBS) Achievement Test was administered in May of 1985 to all 

students attending the Colstrip school system. Forthe purposes of this study, 

the scores of the 1984/85 six grade class were collected and analyzed to 

determine student grouping as seventh graders.

All students in the experimental and control groups in each of the subject 

areas were ranked on the basis of their scores on the Comprehensive Test of 

Basic Skills (CTBS) Achievement Test. The top third of the ranking was 

designated as the high achievement group. The middle third of the ranking 

was designated as the middle achievement group, and the bottom third of the 

ranking was designated as the low achievement group. The mean 

achievement test score data from the Comprehensive Test of Basic Skills 

(CTBS) was used to determine if any statistically significant, initial difference in 

student achievement existed between the experimental and control groups.

The main goal of the developers of the CTBS, as with any test measuring 

academic achievement, was to develop a valid measuring instrument. The 

developers of the CTBS reviewed many state and curriculum guides, textbook 

series, instructional programs, and norm-referenced and criterion-referenced

56



57.

assessment instruments to establish educational objectives that were to be 

measured by th,e CTBS. In establishing the validity of the CTBS, the 

developers in numerous field trials, prepared statistics on the percentage of 

students that mastered the individual objectives, individual item parametrics, 

and intercorrelation coefficients for the two forms of the test. Individual item 

analysis included three parametrics: the discrimination parameter, which 

indicates an item's ability to discriminate between high ability students and low 

ability students; the location parameter, which describes the item's difficulty in 

terms of the examinee's ability level at which the item discriminates best; and 

the guessing parameter, which is the probability of a student of very low ability 

on the trait being measured to answer the item correctly. This statistical 

information may be found in the technical manual accompanying the CTBS 

test. (CTBS, 1984) The administration and teachers in Colstrip chose the 

CTBS as a norm referenced achievement measure, after reviewing several 

norm referenced achievement tests, because it came closest to testing the 

objectives developed by the school district.

Reliability of the CTBS was established through internal consistency using 

the Kuder-Richardson formula 20. Reliability coefficients for the individual 

sections of test forms U and V are found in. the technical manual. Total test 

battery reliability coefficients for all levels of the CTBS ran from .97 to .98. 

Traditional standard errors of measurement for different scores on the CTBS 

are found in the technical manual. However, it must be remembered that the 

standard error of measurement changes from test to test. Colstrip School 

District utilizes a computer that has the capability of reading Mark-Sense forms 

to compile test results. The CTBS scores for the incoming seventh graders
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were compiled by computer and then, to insure accuracy, were hand scored by 

the researcher. An analysis of the CTBS scores determined if any statistically 

significant, initial differences in student achievement existed between the 

experimental and control groups.

The seventh graders chosen to participate in this research were given a 

global personality learning style inventory, that was developed by David Kolb, 

to determine their preferred cognitive style of learning. This instrument, the 

Learning Style Inventory (LSI), was chosen because it identifies learning styles 

that are a combination of perceiving and processing information. The LSI was 

developed from Kolb's Model of Experiential Learning, which is based upon the 

Jungian concept of individual styles and personality types (Kolb, 1985). 

Technical data on the instrument revealed an internal consistency reliability of 

the four learning styles, measured by Cronbach's Standardized Scale Alpha, of 

.73 to .83, which indicates that the instrument was fairly reliable. In 1985, the 

Learning Style Inventory was revised from the original, designated as the old 

Learning Style Inventory (OLSI), and a reliability, using the Spearman-Brown 

reliability coefficient, was determined. This reliability coefficient between the 

old version and the new version of the LSI on the four learning style 

preferences ranged from .87 to .92 indicating the two instruments were closely 

related.

People perceive information on a continuum from concrete experience to 

abstract conceptualizing and process experiences and information on a 

continuum from reflective observation to active experimentation (Kolb, 1984; 

McCarthy, 1985). McCarthy's 4MAT system is based upon the learning style 

instrument developed by David Kolb. She has taken the four learning style
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preferences and renamed them as: Type I, Type II, Type III, and Type IV 

learners. The cognitive learning style preferences of the students in both the 

control and experimental groups were determined. However, the learning 

style preferences of the students in the control groups were not reported to the 

teachers participating in this research project. This was done to prevent the 

teachers from accidentally teaching to the students learning style.

The Comprehensive Assessment Program: School Attitude Measure, 

which is a general attitude survey instrument published by Scott, Foresman and 

Company, was given to the students in the experimental and the control groups 

during the first week of the school year. This instrument was developed by 

Lawrence J. Dolan of the University of Rochester and Marci Morrow Enos of 

Michael Reese Hospital (Dolan, 1985).

One of the underlying concepts behind schooling is to bring about 

changes in both the cognitive and affective domains. Measuring changes in 

the cognitive area are accomplished with some form of achievement test, which 

can be either commercially published or teacher made. Changes in the 

affective area are usually measured through the use of a commercially 

published instrument that has been extensively researched. However, 

measurement of the affective domain is often ignored in the public school 

setting. The authors of the attitude measure believed that affective 

consequences are many, varied, and important enough to be measured 

periodically. With this in mind, they wanted to develop an instrument which 

would measure the attitudes, interests, and emotional responses of students in 

most of the grade levels of public schools.
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In developing the instrument, the authors first identified the basic 

dimensions of school attitudes that would be measured. Once the areas of 

school attitude were determined, a series of statements were written that, when 

reacted to, measured the students' attitude toward school. The School Attitude 

Measure was field tested in several large metropolitan school districts and then 

revised when analysis of the data indicated a need for revision. Information 

about the individual items, item bias, factor analysis, and reliability using the 

Kuder-Richardson Formula 20 can be found in the technical manual 

accompanying the instrument.

The School Attitude Measure consists of five attitude scales: Motivation for 

Schooling, Academic Self-Concept-performance-based, Academic 

Self-Concept-reference-based, Sense of Control Over Performance, and 

Instructional Mastery. The scale on Motivation for Schooling is concerned with 

the effect that past school experiences have upon their present motivation for 

school. The way students feel about school effects how hard they work and 

how much they want to pursue further schooling. The Academic 

Self-Concept-performance based scale is concerned with the students 

confidence in their academic self concept and their school performance. 

Students confidence in their abilities can contribute to their success or lack of 

success in school. The Academic Self-Concept-reference based scale is 

concerned with how students think other people (teachers, friends, family) feel 

about the student's school performance and academic success. The Student's 

Sense of Control over Performance scale is concerned with the students' 

feeling about being able to exercise control over situations that effect the 

students' performance and the taking of responsibility for the outcome of events



that determine success or lack of success. The Student's Instructional Mastery 

scale asks the students to report what they feel is the actual state of their school 

performance and skills (Dolan, 1985).

An analysis of the scores from the School Attitude Measure determined if 

there was any statistically significant, initial differences in attitude toward school 

between the experimental and control groups. By comparing the scores on the 

post attitude measure with the premeasure, the researcher determined if there 

was a statistically significant change in the students attitude after the treatment. 

The attitude instrument was given the last week of the semester to measure any 

statistically significant differences in attitude between the experimental and 

control groups after implementing the 4MAT system in a mastery learning 

classroom.

Colstrip School District has developed, with the help of expert consultants, 

criterion-referenced achievement tests (CRT) for all subjects, except industrial 

arts, for kindergarten through the twelfth grade. Using the flow charts and 

objectives for each class or grade level, the CRT's have been keyed back to 

specific enabling objectives and general objectives that have been written for 

kindergarten through twelfth grade. This insures that the tests have content 

validity. The CRT tests have been field tested using a test-retest format to 

determine the reliability coefficient. The reliability coefficient for the CRT's 

ranged from .77 to .94. The district CRT's for industrial arts were not completed 

at the time of this research project; therefore, determination of student 

achievement was through the use of a teacher-made summative exam. This 

summative exam was keyed back to the objectives written for the industrial arts 

program in the seventh and eighth grades. There was no reliability information
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available on the industrial arts summative exam. The CRT tests were given to 

the experimental and control groups during the last week of instruction prior to . 

the end of the first semester of the 1985-86 school year. An analysis of the 

results of these tests was used to determine any statistically significant 

differences in the mean achievement scores between the experimental and the 

control groups as a result of using a model of instructional delivery that 

enhances the individual cognitive learning styles of the students.

When determining if a new way of presenting material to students is a 

viable method, one has to consider the costs of such a method. Was there an 

increase in the amount of time needed with the new method? If there is an 

increase in the amount of time required, is it worth the extra time required? To 

gather information about the amount of time required to incorporate learning 

styles into initial instruction, forms for this data, Appendix A, were developed by 

the researcher. These required the teacher to fill in the amount of time, in 

minutes, it took for initial instruction. A mean for the total amount of time in each 

group was determined and an analysis of this data indicated whether there was 

a statistically significant difference in the amount of time for initial instruction 

between the experimental and the control groups.

One of the principles of mastery learning is that when students fail to 

master a concept, as measured by a formative exam, the teacher provides 

some kind of intervention strategy to help the students to master the concept. 

Anotherterm for intervention strategy is remediation. An ideal method of initial 

instruction is one where there are no remediations necessary, that is, all 

students master the concept the first time. If we can reduce the number of
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remediations with a new method of initial instruction, the teaching/learning 

process would be improved.

In order to obtain data on the number of remediations required for mastery, 

the researcher developed forms, Appendix A, page 140, on which the teachers 

recorded the number of remediations required for all students to master the 

concept taught. Some of the teachers in Colstrip believed in remediating after 

formative evaluations only, while other teachers prescribed correctives both 

after formative and summative evaluations. The total number of remediations 

are all of the remediations necessary after both formative and summative 

exams. Analysis of this data determined if there was a statistically significant 

difference between the experimental group and the control group in the number 

of remediations needed to master the subject matter.

Controls For Irrelevant and Contaminating Variables

To prevent the influences of contaminating and irrelevant variables the 

following precautions were taken:

1. For the purposes of this study only seventh graders were used to 

prevent the influence of age and grade differences.

2. Each teacher was assigned a control and an experimental group to 

prevent the contamination of results by different teachers.

3. Inservice was provided to each teacher on the 4IVIAT system so that all 

of the teachers were administering the treatment in the same way.

4. The Learning Style Inventory (LSI) was administered according to the 

directions accompanying the instrument.
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5. The directions accompanying the attitude instrument contained a 

statement that insured confidentiality to promote honesty of the responses.

6. To insure that the teachers were following the outline of the treatment 

for the experimental group, the principal of the Frank Britton Middle School 

periodically monitored the classrooms of the individual teachers involved. The 

researcher was able to hold biweekly meetings with the teachers involved, 

except for two meetings canceled due to weather, to insure consistency in the 

treatment.

7. Continual monitoring and assessment of teaching strategies used by 

the teachers was done to control for the low pupil/teacher ratio. A low 

pupil/teacher ratio can result in larger amounts of one-on-one contact time with 

individual students. As teachers spend more time with students in an 

instructional setting, they become aware of individual preferences for how 

students learn most effectively. This can result in teachers teaching to that 

preferred style. If this had occured the results could have been contaminated.

Method of Organizing Data

The instruments were handscored and the data were transferred to 

summary sheets. Based upon the design of the study and the type of data 

gathered, the researcher determined that the most appropriate statistic to use in 

analyzing the data was ANOVA (analysis of variance). The data were gathered 

and placed into a table of means for each group followed by an ANOVA 

summary table (Thomas, 1983). The data were rechecked and then, for 

analysis, entered into the computer using the statistical package, MSUSTAT,
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developed by Dr. Richard Lund of Montana State University. After analysis the 

data were rechecked to insure accuracy.

Statistical Hypotheses

The following null hypotheses were tested at the .05 level of significance. 

Ferguson (1981) states that it is a common convention to accept levels of 

significance of either .05 or .01. The choice of the level of significance is often 

determined by the consequences of making a Type I or a Type Il error. A Type 

I error can occur when a true null hypothesis is rejected, while a Type Il error 

can occur when a false null hypothesis is retained. In this research project a 

Type Il error might deprive the students of a program that would improve their 

achievement, while a Type I error might cause the district to spend money on a 

program that won’t make any difference in student achievement.

Frequently, making decisions about curriculum adoptions can involve 

large amounts of money, so it is important to make sure the money is being 

spent for something worthwhile. In this particular research project, the 

consequences of making a Type I error are that the school district might invest 

money into developing materials to instruct students when the new material 

and method of instruction will not improve student achievement. The particular 

methods and materials in this research project are not overly expensive, but the 

materials still cost money.

Schools are concerned with improving the teaching/learning process and 

would probably adopt the use of a program that would improve student 

achievement. The consequences of making a Type Il error in this particular
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research might be that the students would be deprived of a program that would 

improve their achievement.

; If the researcher is concerned about making a Type I error when testing a 

hypothesis, he/she will set the level of significance low; say at .01 or lower, and 

if he/she is concerned with making a Type Il error, the level of significance is set 

higher; say at .1 or higher. Forthis particular research project, the .05 level was 

chosen as a compromise between the .01 level of significance and the .1 level 

of significance. At the .05 level, the researcher was guarding against the fact 

that there might be a waste of money by adopting a method of instructional 

delivery that would not make any difference in student achievement, but .05 

was high enough that the district hopefully would not reject a worthwhile 

program.

Since the design of this particular research project incorporated six 

different subject areas, which meant six control groups and six experimental 

groups, each of the null hypotheses were tested six different times, once for 

each pair of experimental and control groups. The general questions outlined 

in chapter 1 were answered by testing the following null (Ho) hypotheses:

1. Ho: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable (high, medium, and 

low achievers) onihe dependent variable (scores on the CRT achievement 

test).

2. Ho: There was no statistically significant difference in the mean 

achievement between the control group and the experimental group using as 

the dependent variable, scores on the CRT achievement test.



3. Ho: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable of gender on the 

dependent variable, the scores on the CRT achievement test.

4. Ho: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable of learning style 

(Type I, Type II, Type III, and Type IV) on the dependent variable (scores on the 

CRT achievement test).

5. Ho: There was no statistically significant difference in the overall attitude 

toward school between the control group and the experimental group using as 

the dependent variable post scores on the comprehensive attitude instrument.

6. Ho: There was no statistically significant difference in the mean amount 

of time needed for initial instruction between the experimental group and the 

control group.

7. Ho: There was no statistically significant difference in the mean number 

of remediations between the experimental group and the control group.

Analysis of Data

The wording of the null hypotheses dictated that the statistical procedure 

analysis of variance (ANOVA) be used in the analysis of the data. A statistically 

significant, initial difference, in student achievement, was found between the 

control and the experimental group in language arts II. ANCOVA, analysis of 

covariance, was used to analyze the data on student achievement in language 

arts II. The covariate was raw scores on the CTBS standardized achievement 

test. ANOVA and ANCOVA were chosen as the statistic because of the 

questions to be answered and because the data, which was interval and ratio

67



68

in nature, lent itself to this particular statistical procedure. Two-way ANOVA 

identified independent variables and determined their interaction and effect on 

the dependent variable (Ferguson, 1981). One-way ANOVA was used to 

determine if there was a statistically significant difference between the 

experimental group and control group in number of remediations, attitude, and 

time required for initial instruction. One-way and two-way ANOVA were used to 

test null hypotheses written in the following manner:

Two-Way Interaction One-Way or Main Effects
Null Hypothesis Null Hypothesis

no: Mn - H 2 I = ^12" ^22 H0; = M 2

One-Way ANOVA

A one-way ANOVA was used to analyze the data involved in the testing of 

hypotheses five, six, and seven. In each of these cases, there was one 

independent variable, (experimental and control group), and the dependent 

variable the number of remediations, time for initial instruction, and an overall 

score on an attitude instrument, respectively.

Twn-Wav ANOVA
Hypotheses one through four were tested using a two-way ANOVA 

because each hypothesis required the investigation of interaction between two 

independent variables, and their effect on the dependent variable, except for 

hypothesis two, which was tested as a main effect. The independent variables 

in hypothesis one were the treatment groups, (experimental and control), and 

high, medium, and low achievers (based on CTBS scores). The dependent 

variable was student achievement at the end of the semester measured by the
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CRT achievement scores. The independent variables in hypothesis three were 

the treatment groups, (experimental and control), and gender. The dependent 

variable was student achievement at the end of the semester based on CRT 

achievement scores. Hypothesis four was tested using a 2 X 4 two-way 

ANOVA. The independent variables were learning styles, (Type I, Type II, Type 

III, and Type IV), and the treatment groups, (experimental and control); while the 

dependent variable is student achievement at the end of the semester based 

on the CRT achievement test.

ANCOVA

Analysis of covariance was used to test hypotheses one through four in the 

language arts Il class because there was a statistically significant, initial 

difference between the experimental group and the control group in student 

achievement. This initial difference was determined analyzing the CTBS 

achievement test scores. Analysis of covariance is a statistical method for 

adjusting the effects of an uncontrolled variable in an analysis of data 

(Ferguson, 1981). th e  uncontrolled variable in this case was the difference in 

pre-achievement, based on CTBS scores, between the students in the 

experimental group and the control group in language arts II. The hypotheses 

were tested at the .05 level of significance.

This research project involved the five different subject areas of math, art, 

two classes of language arts, industrial arts, and geography. In order to 

analyze the data, each of these subject areas were analyzed separately. To 

conclude that differences are due to the treatment, the extraneous variable of 

teacher had be controlled, which means that each teacher taught a control 

group and an experimental group.
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Precautions Taken for Accuracy

The data were input into the computer, and then rechecked against the 

computer printout. The scoring of the instruments was done by hand by the 

investigator and then rechecked by another person. A computer was used to 

compute the results of the ANOVA's to guarantee the accuracy of the findings.

The statistical analysis of the data is presented.in Chapter 4.
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CHAPTER 4 

ANALYSIS

The data from this study contributed to the question whether the 

combination of mastery learning and learning styles would improve student 

achievement, and/or reduce the number of remediations to achieve mastery in 

a classroom in which mastery learning is used.

This research project was conducted using six different teachers in five 

different subject areas. Each teacher taught a control and an experimental 

class to prevent contamination of having different teachers teach the control 

and experimental groups. Each of the seven hypotheses was tested six times, 

once for each teacher's pair of classes. The subject areas of Seventh Grade 

Math, Seventh Grade Geography, Seventh Grade Art, Seventh Grade Industrial 

Arts, Seventh Grade Language Arts I, Seventh Grade Language Arts II, and 

Curriculum Strand Effects make up the major divisions in this chapter. Forthe 

purposes of reporting the data, each question listed in chapter 1 is presented 

followed by the hypothesis that was tested in order to answer.the question. 

Following the question and hypothesis is a summary table of cell and/or group 

means and an ANOVA summary table of results. After the summary tables, the 

test used to analyze the data is listed along with a description of the results.
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Seventh Grade Math

Addressing individual learning styles during the initial instruction phase of 

mastery learning was the treatment applied to the experimental groups in this 

research study. In order to assess the effect of this treatment on student 

achievement in a seventh grade math class, the following questions were 

answered.

Question 1: Based on CRT (Criterion Referenced Test) achievement 

scores, was there any interaction between the experimental and control groups 

and high, medium, and low achievement grouping.

Hypothesis 1: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable (high, medium, and 

low achievers) on the dependent variable, the scores on the CRT achievement 

test.

Question 2: Was there a statistically significant difference in student 

achievement at the end of the semester between the experimental group and 

the control group, based on a CRT (Criterion Referenced Test) achievement 

test score?

Hypothesis 2: There was no statistically significant difference in the mean 

achievement between the control group and the experimental group using as 

the dependent variable, scores on the CRT achievement test.

Table 2 shows the group and cell means of achievement for students of 

high, medium, and low achievement grouping. A summary of the ANOVA for 

students of high, medium, and low achievement grouping is shown in Table 3.
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Table 2

Group and Cell Means: Students of High, Medium, Low Achievement
Grouping in Math

Low Medium High Group

Expt 18.67 20.33 18.33 19.11

Ctrl 19.33 18.75 19.33 20.00

Table 3

ANOVA for Treatment Variable and Achievement Grouping in Math

Source df F p-value

Achievement Grouping 2 .2204 .8068

Treatment Variable 1 .3883 .5500

Interaction 2 , .9668 .4083

Residual 13

Test: At the .05 level of significance, Hypothesis 1 was retained. The 

p-value was .4083. At the .05 level of significance, Hypothesis 2 was retained. 

The p-value was .5500.

Results: There was no interaction between achievement grouping and the 

treatment variable on student achievement in seventh grade math. There was 

no statistically significant difference between the experimental and the control 

group in student achievement.
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Question 3: Was there any interaction between the experimental and 

control groups and gender on student achievement, based on CRT (Criterion 

Referenced Test) achievement scores?

Hypothesis 3: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable of gender on the 

dependent variable, the scores on the CRT achievement test.

Table 4 shows the cell means of achievement for students of known 

gender, and Table 5 is the summary ANOVA table for students of known 

gender.

Table 4

Cell Means: Students of Known Gender in Math

Male Female

Expt 17.25 20.00

Ctrl 20.60 20.00

Table 5

ANOVA Table for Treatment Variable and Students of Known Gender in Math

Source df F p-value

Gehder 1 .4354 .5256

Treatment Variable 1 1.057 .3214

Interaction 1 1.057 .3214

Residual 15
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Test: At the .05 level of significance, Hypothesis 3 was retained. The 

p-value was .3214.

Results: There was no interaction between the treatment variable and 

students of known gender on student achievement in seventh grade math.

Question 4: Was there any interaction between the experimental and 

control groups and self-reported learning style preference on student 

achievement, based on CRT (Criterion Referenced Test) achievement scores?

Hypothesis 4: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable of learning style 

(Type I, Type II, Type III, and Type IV) on the dependent variable, the scores on 

the CRT achievement test.

Table 6 shows the cell means of achievement for students of self-reported 

learning style preference, and Table 7 is the summary ANOVA table for 

students of self-reported learning style preference.

Cell Means: Students of Self-reported Learning Style Preference in Math

Table 6

Type I 

Expt 20.67

Type Il Type III Type IV

19.00 ' 16.50 19.50

Ctrl 18.67 20.20 19.00 24.00
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Table 7

ANOVA Table for Treatment Variable and Students of Self-Reported 
Learning Style Preference in Math

Source df F p-value

Treatment Variable 1 .6324 .4486

Learning Style Preference 3 .7033 .5720

Interaction 3 .4898 .6994

Residual 11

Test: At the .05 level of significance, Hypothesis 4 was retained. The 

p-value was .6994.

Results: There was no interaction between the treatment variable and 

students of self-reported learning style preference on student achievement in 

seventh grade math.

Question 5: Was there a statistically significant difference in the student's 

general attitude, at the end of the treatment, between the experimental group 

and the control group?

Hypothesis 5: There was no statistically significant difference in the overall 

attitude toward school between the control group and the experimental group 

using as the dependent variable post scores on the comprehensive attitude 

instrument.

Table 8 shows the group means on the attitude instrument, and Table 9 is 

an ANOVA summary table for student's scores on the attitude instrument.
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Table 8

Group Means: Scores on the Attitude Instrument in Math

Expt Ctrl

48.22 48.17

Table 9

ANOVA Table for Group Means on Attitude Instrument in Math

Source df F p-value

Between 1 .0003444 .9854

Within 19

Total 20

Test: At the .05 level of significance, Hypothesis 5 was retained. The 

p-value was .9854.

Results: There was no statistically significant difference in the students' 

attitude toward school between the experimental and control group in seventh 

grade math.

Question 6: Was there a statistically significant difference in the amount of 

time spent on initial instruction between the experimental and the control 

groups due to consideration of students' learning style preference?

Hypothesis 6: There was no statistically significant difference in the mean 

.amount of time needed for initial instruction between the experimental group an



78

Table 10 shows the group means of time, in minutes, spent on initial 

instruction, and Table 11 is an ANOVA summary table for time spent on initial 

instruction.

Table 10

Group Means: Time Spent on Initial Instruction in Math

Expt Ctrl

30.92 20.77

Table 11

ANOVA Table for Group Means of Time Spent on Initial Instruction in Math

Source df F p-value

Between I 6.895 .01511

Within 23

Total 24

Test: At the .05 level of significance, Hypothesis 6 was rejected. The 

p-value was .01511.

Results: There was a statistically significant difference in the amount of 

time spent on initial instruction between the experimental and control group. 

More time was spent on initial instruction in the experimental group than in the 

control group.



Q uestion 7: Was there a statistically significant difference in the number of 

remediations between the experimental and control groups due to 

consideration of students' learning style preference?

Hypothesis 7: There was no statistically significant difference in the mean 

number remediations between the experimental group and the control group.

Table 12 shows the group means of the number of remediations required 

to achieve mastery, and Table 13 is an ANOVA summary table of the mean 

number of remediations necessary to achieve mastery.
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Table 12

Group Means: Number of Remediations Necessary for Mastery in Math

Expt Ctrl

2.000 3.727

Table 13

ANOVA Table for Group Means of Remediations Necessary for
Mastery in Math

Source df F p-value

Between

within

Total

1 5.453

20 

21

.03007

, Test: At the .05 level of significance, Hypothesis 7 was rejected. The 

p-value was .03007.
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Results: There was a statistically significant difference, between the 

experimental and pontrol group, in the number of remediations necessary to 

achieve mastery. The experimental group required fewer remediations than 

the control group.

Seventh Grade Geography

To assess the effect of the treatment, addressing learning styles during the 

initial instruction phase of mastery learning, on student achievement in a 

, seventh grade geography class, the following questions were answered.

Question 1: Based on CRT (Criterion Referenced Test) achievement 

scores, was there any interaction between the experimental and control groups 

and high, medium, and low achievement grouping?

Hypothesis I : There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable (high, medium, and 

low achievers) on the dependent variable, the scores on the CRT achievement 

test.

Question 2: Was there a statistically significant difference in student 

achievement at the end of the semester between the experimental group and 

the control group, based on a CRT (Criterion Referenced Test) achievement 

test score?

Hypothesis 2: There was no statistically significant difference in the mean 

achievement between the control group and the experimental group using as 

the dependent variable, scores on the CRT achievement test.
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Table 14 shows the group and cell means of achievement for students of 

high, medium, and low achievement grouping. A summary of the ANOVA for 

students of high, medium, and low achievement grouping is shown in Table 15

Table 14

Group and Cell Means: Students of High, Medium, Low Achievement
Grouping in Geography

Low

Expt 43.17

Ctrl 41.50

I Medium 

' 54.67 

55.00

High

60.83

57.67

Group

52.89

51.58

Table 15

ANOVA Table for Treatment Variable and Achievement Grouping
in Geography

Source df F p-value

Achievement Grouping 2 13.99 .0000

Treatment Variable 1 .3065 .5902

Interaction 2 .1400 .8700

Residual 31

Test: At the .05 level of significance, Hypothesis 1 was retained. The 

p-value was .8700. At the .05 level of significance, Hypothesis 2 was retained. 

The p-value was .5902.

Results: There was no interaction between achievement grouping and the 

treatment variable on student achievement in seventh grade geography. There
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was no statistically significant difference between the experimental and the 

control group in student achievement.

Question 3: Was there any interaction between the experimental and 

control groups and gender on student achievement, based on CRT (Criterion 

Referenced Test) achievement scores?

Hypothesis 3: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable of gender on the 

dependent variable, the scores on the CRT achievement test.

Table 16 shows the cell means of achievement for students of known 

gender, and Table 17 is the summary ANOVA table for students of known 

gender.

Table 16

Cell Means: Students of Known Gender in Geography

Male Female

Expt 53.40 55.71

Ctrl 52.25 49.17
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Table 17

ANOVA Table for Treatment Variable and Students of Known Gender
in Geography

Source df F p-value

Gender 1 .01144 .9119

Treatment Variable I 1.146 .2923

Interaction I .5636 .4645

Residual 33

Test: At the .05 level of significance, Hypothesis 3 was retained. The 

p-value was .4645.

Results: There was no interaction between the treatment variable and 

students of known gender on student achievement in seventh grade 

geography.

Question 4: Was there any interaction between the experimental and 

control groups and self-reported learning style preference on student 

achievement, based on CRT (Criterion Referenced Test) achievement scores?

Hypothesis 4: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable of learning style 

(Type I, Type II, Type III, and Type IV) on the dependent variable, the scores on 

the CRT achievement test.

Table 18 shows the cell means of achievement for students of self-reported 

learning style preference, and Table 19 is the summary ANOVA table for 

students of self-reported learning style preference.



84

Table 18

Cell Means: Students of Self-reported Learning Style Preference in
Geography

Type I Type Il Type III Type IV

Expt 56.14 50.50 52.33 49.50

Ctrl 51.50 52.50 58.50 39.00

Table 19

ANOVA Table for Treatment Variable and Students of Self-Reported 
Learning Style Preference in Geography

Source df F p-value

Treatment Variable I .1600 .6943

Learning Style Preference 3 1.280 .3000

Interaction 3 .7084 .5580

Residual 28

Test: At the .05 level of significance, Hypothesis 4 was retained. The 

p-value was .5580.

Results: There was no interaction between the treatment variable and 

students of self-reported learning style preference on student achievement in 

seventh grade geography,

Question 5: Was there a statistically significant difference in the student's 

general attitude, at the end of the treatment, between the experimental group 

and the control group?



Hypothesis.5: There was no statistically significant difference in the overall 

attitude toward school between the control group and the experimental group 

using as the dependent variable post scores on the comprehensive attitude 

instrument.

Table 20 shows the group means on the attitude instrument, and Table 21 

is an ANOVA summary table for student's scores on the attitude instrument
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Table 20

Group Means: Scores on the Attitude Instrument in Geography

Expt Ctrl

48.83
— —  .*

48.05

Table 21

ANOVA Table for Group Means on Attitude Instrument in Geography

Source df F p-value

Between I .1568 .6944

Within 37

Total 38

Test: At the .05 level of significance, Hypothesis 5 was retained. The 

p-value was .6944.

Results: There was no statistically significant difference in the students' 

attitude toward school between the experimental and control group in seventh 

grade geography.



Question 6: Was there a statistically significant difference in the amount of 

time spent on initial instruction between the experimental and the control 

groups due to consideration of students' learning style preference?

Hypothesis 6: There was no statistically significant difference in the. mean 

amount of time needed for initial instruction between the experimental group 

and the control group.

Table 22 shows the group means of time, in minutes, spent on initial 

instruction, and Table 23 is an ANOVA summary table for time spent on, initial 

instruction.
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Table 22

Group Means: Time Spent on initial Instruction in Geography

Expt Ctrl

276.7 292.5

Table 23

ANOVA Table for Group Means of Time Spent on Initial Instruction
in Geography

Source df F p-value

Between 1 .04963 .8262

Within 18

Total 19

Test: At the .05 level of significance, Hypothesis 6 was retained. The

p-value was .8262



Results: There was no statistically significant difference in the amount of 

time spent on initial instruction between the experimental and control group.

Question 7: Was there a statistically significant difference in the number of 

remediations between the experimental and control groups due to 

consideration of students' learning style preference?

Hypothesis 7: There was no statistically significant difference in the mean 

number of remediations between the experimental group and the control group.

Table 24 shows the group means of the number of remediations required 

to achieve mastery, and Table 25 is an ANOVA summary table of the mean 

number of remediations necessary to achieve mastery.

Table 24

Group Means: Number of Remediations Necessary for Mastery in Geography

Expt Ctrl

5.000 6.000
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Table 25

ANOVA Table for Group Means of Remediations Necessary for Mastery in
Geography

Source df F p-value

Between 1 .2918 .5961

within 17

Total 18



Test: At the .05 level of significance, Hypothesis 7 was retained. The 

p-value was .5961.

Results: There was no statistically significant difference between the 

experimental and control group in the number of remediations necessary to 

achieve mastery.
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Seventh Grade Art

The following questions were answered to determine the effectiveness of 

the treatment in a junior high level art class.

Question 1: Based on CRT (Criterion Referenced Test) achievement 

scores, was there any interaction between the experimental and control groups 

and high, medium, and low achievement grouping?

Hypothesis 1: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable (high, medium, and 

low achievers) on the dependent variable, the scores on the CRT achievement 

test.

Question 2: Was there a statistically significant difference in student 

achievement at the end of the semester between the experimental group and 

the control group, based on a CRT (Criterion Referenced Test) achievement 

test score?

Hypothesis 2: There was no statistically significant difference in the mean 

achievement between the control group and the experimental group using as 

the dependent variable, scores on the CRT achievement test.



Table 26 shows the group and cell means of achievement for students of 

high, medium, and low achievement grouping. A summary of the ANOVA for 

students of high, medium, and low achievement grouping is shown in Table 27,
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Table 26

Group and Cell Means: Students of High, Medium, Low Achievement
Grouping in Art

Low Medium High Group

Expt 24.25 28.00 32.75 28.31

Ctrl 24.00 27.88 33.25 28.37

Table 27

ANOVA Table for Treatment Variable and Achievement Grouping in Art

Source df F p-value

Achievement Grouping 2 23.34 .0000

Treatment Variable 1 .001533 .9679

Interaction 2 .04753 .9537

Residual 31

Test; At the .05 level of significance, Hypothesis 1 was retained. The 

p-value was .9537. At the .05 level of significance, Hypothesis 2 was retained. 

The p-value was .9679.

Results: There was no interaction between achievement grouping and the 

treatment variable on student achievement in junior high art. There was no



statistically significant difference between the experimental and the control 

group in student achievement. ;

Question 3: Was there any interaction between the experimental and 

control groups and gender on student achievement, based on CRT (Criterion 

Referenced Test) achievement scores?

Hypothesis 3: There is no interaction between the treatment variable 

(experimental and control groups) and the attribute variable of gender on the 

dependent variable, the scores on the CRT achievement test.

Table 28 shows the cell means of achievement for students of known 

gender, and Table 29 is the summary ANOVA table for students of known 

gender.
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Table 28

Cell Means: Students of Known Gender in Art

Expt

Ctrl

Male

34.00

Female

28.25

28.00 28.00
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Table 29

ANOVA Table for Treatment Variable and Students of Known Gender in Art

Source df F p-value

Gender 1 1.168 .2873

Treatment Variable I 1.380 .2468

Interaction 1 1.168 .2873

Residual 34

Test: At the .05 level of significance, Hypothesis 3 was retained. The 

p-value was .2873.

Results: There was no interaction between the treatment variable and 

students of known gender on student achievement in junior high art.

Question 4: Was there any interaction between the experimental and 

control groups and self-reported learning style preference on student 

achievement, based on CRT (Criterion Referenced Test) achievement scores?

Hypothesis 4: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable of learning style 

(Type I, Type II, Type III, and Type IV) on the dependent variable, the scores on 

the CRT achievement test.

Table 30 shows the cell means of achievement for students of self-reported 

learning style preference, and Table 31 is the summary ANOVA table for 

students of self-reported learning style preference.
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Table 30

Cell Means: Students of Self-reported Learning Style Preference in Art

Type I Type Il Type III Type IV

Expt 27.50 29.20 31.00 31.00

Ctrl 24.50 30.43 29.80 30.75

Table 31

ANOVA Table for Treatment Variable and Students of Self-Reported Learnin
Style Preference in Art

Source df F p-value

Treatment Variable 1 .2483 .6275

Learning Style Preference 3 1.894 .1516

Interaction 3 .3005 .8264

Residual 29

Test: At the .05 level of significance, Hypothesis 4 was retained. The 

p-value was .8264

Results: There was no interaction between the treatment variable and 

students of self-reported learning style preference on student achievement in 

junior high art.

Question 5: Was there a statistically significant difference in the student's 

general attitude, at the end of the treatment, between the experimental group 

and the control group?



Hypothesis 5: There was no statistically significant difference in the overall 

attitude toward school between the control group and the experimental group 

using as the dependent variable, post scores on the comprehensive attitude 

instrument.

Table 32 shows the group means on the attitude instrument, and Table 33 

is an ANOVA summary table for student's scores on the attitude instrument.

Table 32

Group Means: Scores on the Attitude Instrument in Art

Expt Ctrl

52.54 48.81
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Table 33

ANOVA Table for Group Means on Attitude Instrument in Art

Source df F p-value

Between 1 2.639 .1128

Within 37

Total 38

Test: At the .05 level of significance, Hypothesis 5 was retained. The 

p-value was .1128.

Results: There was no statistically significant difference in the students' 

attitude toward school between the experimental and control group in junior 

high art.



Question 6: Was there a statistically significant difference in the amount of 

time spent on initial instruction between the experimental and the control 

groups due to consideration of students' learning style preference?

Hypothesis 6: There was no statistically significant difference in the mean 

amount of time needed for initial instruction between the experimental group 

and the control group.

Table 34 shows the group means of time, in minutes, spent on initial 

instruction, and Table 35 is an ANOVA summary table for time spent on initial 

instruction.
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Table 34

Group Means: Time Spent on Initial Instruction in Art

Expt Ctrl

35.13 32.69

Table 35

ANOVA Table for Group Means of Time Spent on Initial Instruction in Art

Source df F p-value

Between 1 .7331 .3987

Within 30

Total 31

Test: At the .05 level of significance, Hypothesis 6 was retained. The 

p-value was .3987.



Results: There was no statistically significant difference in the amount of 

time spent on initial instruction between the experimental and control group in 

junior high art.

Question 7: Was there a statistically significant difference in the number of 

remediations between the experimental and control groups due to 

consideration of students' learning style preference?

Hypothesis 7: There was no statistically significant difference in the mean 

number of remediations between the experimental group and the control 

group.

Table 35 shows the group means of the number of remediations to achieve 

mastery, and Table 36 is an ANOVA summary table of the mean number of 

remediations necessary to achieve mastery.

Table 36

Group Means: Numberof Remediations Necessary for Mastery

Expt Ctrl

1.625 3.250
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Table 37

ANOVA Table for Group Means of Remediations Necessary for Mastery in Art

Source df F p-value

Between 1 7.632 .01526

within = 14

Total 15



Test: At the .05 level of significance, Hypothesis 7 was rejected. The 

p-value was .01526.

Results: There was a statistically significant difference between the 

experimental and control group in the number of remediations necessary to 

achieve mastery. The treatment group required fewer remediations to reach 

mastery in junior high art.
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Seventh Grade Industrial Arts

The following questions were answered to determine the effectiveness of 

the treatment, addressing learning styles during initial instruction, in a middle 

school industrial arts class.

Question 1: Based on CRT (Criterion Referenced Test) achievement 

scores, was there any interaction between the experimental and control groups 

and high, medium, and low achievement grouping?

Hypothesis 1: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable (high, medium, and 

low achievers) on the dependent variable, the scores on the CRT achievement 

test.

Question 2: Was there a statistically significant difference in student 

achievement at the end of the semester between the experimental group and 

the control group, based on a CRT (Criterion Referenced Test) achievement 

test score?

Hypothesis 2: There was no statistically significant difference in the mean 

achievement between the control group and the experimental group using as 

the dependent variable, scores on the CRT achievement test.



Table 38 shows the group and cell means of achievement for students of 

high, medium, and low achievement grouping. A summary of the ANOVA for 

students of high, medium, and low achievement grouping is shown in Table 39.

Table 38
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Group and Cell Means: Students of High, Medium, Low Achievement
Grouping 

in Industrial Arts

Low

Expt 78.33

Ctrl 72.20

Medium

82.75

74.20

High

93.33

85.00

Group

84.60

77.13

Table 39

ANOVA Table for Treatment Variable and Achievement Groupino
in Industrial Arts y

Source df F p-value

Achievement Grouping 2 5.874 .01031
Treatment Variable 1 4.895 .03734
Interaction 2 .04956 .9516
Residual 19

Test: At the .05 level of significance, Hypothesis 1 was retained. The

p-value was .9518. At the .05 level of significance, Hypothesis 2 was rejected. 

The p-value was .03734.

Results. There was no interaction between achievement grouping and the 

treatment variable on student achievement in middle school industrial arts.
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There was a statistically significant difference between the experimental and 

the control group in student achievement. The experimental group achieved at 

higher levels than the control group in middle school industrial arts.

Question 3 : Was there any interaction between the experimental and 

control groups and gender on student achievement, based on CRT (Criterion 

Referenced Test) achievement scores?

Hypothesis 3: There was no interaction between the treatment variable. 

(experimental and control groups) and the attribute variable of gender on the 

dependent variable, the scores on the CRT achievement test.

This question could not be answered in regards to seventh grade 

industrial arts because of a lack of females enrolled in the program. There was 

only one female student enrolled in the experimental group and there were no 

females in the control group. Without an adequate number of females in the 

classes, analysis was impossible.

Question 4: Was there any interaction between the experimental and 

control groups and self-reported learning style preference on student 

achievement, based on CRT (Criterion Referenced Test) achievement scores?

Hypothesis 4: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable of learning style 

(Type I, Type II, Type III, and Type IV) on the dependent variable, the scores on 

the CRT achievement test.

Table 40 shows the cell means of achievement for students of self-reported 

learning style preference, and Table 41 is the summary ANOVA table for 

students of self-reported learning style preference.



99

Table 40

Cell Means: Students of Self-reported Learning Style Preference
in Industrial Arts

Type I Type Il Type III Type IV

Expt 82.33 86.33 85.00 85.00

Ctrl 73.00 86.75 70.75 81.00

Table 41

ANOVA Table for Treatment Variable and Students of Self-Reported Learnin
Style Preference in Industrial Arts

Source df F p-value

Treatment Variable 1 2.885 .1044

Learning Style Preference 3 1.153 .3569

Interaction 3 .6351 .6057

Residual 17

Test: At the .05 level of significance, Hypothesis 4 was retained. The 

p-value was .6057.

Results: There was no interaction between the treatment variable and 

students of self-reported learning style preference on student achievement in 

seventh grade industrial arts.

Question 5 : Was there a statistically significant difference in the student's 

general attitude, at the end of the treatment, between the experimental group . 

and the control group?
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Hypothesis 5: There was no statistically significant difference in the overall 

attitude toward school between the control group and the experimental group 

using as the dependent variable, post scores on the comprehensive attitude 

instrument.

Table 42 shows the group means on the attitude instrument, and Table 43 

is an ANOVA summary table for student's scores on the attitude instrument.

Table 42

Group Means: Scores on the Attitude Instrument in Industrial Arts

Expt Ctrl

45.60 50.67

Table 43

ANOVA Table for Group Means on Attitude Instrument in Industrial Arts

Source df F p-value

Between 1 2.837 . .1076

Within 20

Total 21

Test: At the .05 level of significance, Hypothesis 5 was retained. The 

p-value was .1076.

Results: There was no statistically significant difference in the students' 

attitude toward school between the experimental and control group in middle 

school industrial arts.



101

Question 6: Was there a statistically significant statistically significant 

difference in the amount of time spent on initial instruction between the 

experimental and the control groups due to consideration of students' learning 

style preference?

Hypothesis 6: There was no statistically significant difference in the mean 

amount of time needed fdr initial instruction between the experimental group 

and the control group.

Table 44 shows the group means of time, in minutes, spent on initial 

instruction, and Table 45 is an ANOVA summary table for time spent on initial 

instruction.

Table 44

Group Means: Time Spent on Initial Instruction in Industrial Arts

Expt Ctrl

326.2 195.4

Table 45

ANOVA Table for Group Means of Time Spent on Initial Instruction
in Industrial Arts

Source df F p-value

Between I 4.118 .07694

Within 8

Total 9
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Test: At the .05 level of significance, Hypothesis 6 was retained. The 

p-value was .07694.

Results: There was no statistically significant difference in the amount of 

mean time spent on initial instruction between the experimental and control 

group in middle school industrial arts.

Question 7: Was there a statistically significant difference in the number of 

remediations between the experimental and control groups due to 

consideration of students' learning style preference?

Hypothesis 7: There was no statistically significant difference in the mean 

number of remediations between the experimental group and the control 

group.

Table 46 shows the group means of the number of remediations required 

to achieve mastery, and Table 47 is an ANOVA summary table of the mean 

number of remediations necessary to achieve mastery.

Table 46

Group Means: Number of Remediations Necessary for Mastery
in Industrial Arts

CtrlExpt

16.10 30.60
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ANOVA Table for Group Means of Remediations Necessary for Mastery
in Industrial Arts

Table 47

Source df F p-value

Between 1 4.873 .03753

within 14

Total 15

Test: At the .05 level of significance, Hypothesis 7 was rejected. The 

p-value was .03753.

Results: There was a statistically significant difference between the 

experimental and control group in the number of remediations necessary to 

achieve mastery. Thetreatment group required fewer remediations to reach 

mastery in middle school industrial arts.

Seventh Grade Language Arts I

The two language arts classes limited the content to be taught to English 

grammar. To determine the effectiveness of the treatment in English grammar, 

the following questions were answered.

Question 1: Based on CRT (Criterion Referenced Test) achievement 

scores, was there any interaction between the experimental and control groups 

and high, medium, and low achievement grouping?

Hypothesis 1: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable (high, medium, and
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low achievers) on the dependent variable, the scores on the CRT achievement 

test.

Question 2: Was there a statistically significant difference in student 

achievement at the end of the semester between the experimental group and 

the control group, based on a CRT (Criterion Referenced Test) achievement 

test score?

Hypothesis 2: There was no statistically significant difference in the mean 

achievement between the control group and the experimental group using as 

the dependent variable, scores on the CRT achievement test.

Table 48 shows the group and cell means of achievement for students of 

high, medium, and low achievement grouping. A summary of the ANOVA for 

students of high, medium, and low achievement grouping is shown in Table 49.

Table 48

Group and Cell Means: Students of High, Medium, Low Achievement
Grouping in Language Arts I

Low Medium High Group

Expt 8.200 10.50 12.00 10.21

Ctrl 9.250 13.25 14.75 12.42
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ANOVA Table for Treatment Variable and Achievement Grouping
in Language Arts I

Table 49

Source df F p-value

Achievement Grouping 2 7.660 .003675

Treatment Variable 1 4.862 .03727

Interaction 2 .3275 ,7287

Residual 20

Test: At the .05 level of significance, Hypothesis 1 was retained. The 

p-value was .7287. At the .05 level of significance, Hypothesis 2 was rejected. 

The p-value was .03727.

Results: There was no interaction between achievement grouping and the 

treatment variable on student achievement in middle school industrial arts. 

There was a statistically significant difference between the experimental and 

the control group in student achievement. The students in the control group 

had higher achievement scores on the CRT achievement test than the students 

in the experimental group.

Question 3: Was there any interaction between the experimental and 

control groups and gender on student achievement, based on CRT (Criterion 

Referenced Test) achievement scores?

Hypothesis 3: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable of gender on the 

dependent variable, the scores on the CRT achievement test.
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Table 50 shows the cell means of achievement for students of known 

gender, and Table 51 is the summary ANOVA table for students of known 

gender.

Table 50

Cell Means: Students of Known Gender in Language Arts I

Male Female

Expt 11.14 9.286

Ctrl 11.25 13.00

Table 51

ANOVA Table for Treatment Variable and Students of Known Gender in
Language Arts I

Source df F p-value

Gender 1 2.349 .1363

Treatment Variable I .001846 .9651

Interaction .1 2.093 .1590

Residual 22

Test: At the .05 level of significance, Hypothesis 3 was retained. The 

p-value was .1590.

Results: There was no interaction between the treatment variable and 

students of known gender on student achievement in language arts I.
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Question 4: Was there any interaction between the experimental and 

control groups and self-reported learning style preference on student 

achievement, based on CRT (Criterion Referenced Test) achievement scores?

Hypothesis 4: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable of learning style 

(Type I, Type II, Type III, and Type IV) on the dependent variable, the scores on 

the CRT achievement test.

Table 52 shows the cell means of achievement for students of self-reported 

learning style preference, and Table 53 is the summary ANOVA table for 

students of self-reported learning style preference.

Table 52

Cell Means: Students of Self-reported Learning Style Preference
in Language Arts I

Type I 

Expt 9.429

Type Il Type III Type IV

12.40 6.000 9.000

Ctrl 16.00 12.43 9.667 17.00
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ANOVA Table for Treatment Variable and Students of Self-Reported Learning
Style Preference In Language Arts I

Table 53

Source . df F p-value

Treatment Variable 1 10.11 .005302

Learning Style Preference 3 2.909 .06212

Interaction 3 1.503 .2470

Residual 18

Test: At the .05 level of significance, Hypothesis 4 was retained. The 

p-value was .2470.

Results: There was no interaction between the treatment variable and 

students of self-reported learning style preference on student achievement in 

language arts I.

Question 5: Was there a statistically significant difference in the student's 

general attitude, at the end of the treatment, between the experimental group 

and the control group?

Hypothesis 5: There was no statistically significant difference in the overall 

attitude toward school between the control group and the experimental group 

using as the dependent variable post scores on the comprehensive attitude ■ 

instrument.

Table 54 shows the group means on the attitude instrument, and Table 55 

is an ANOVA summary table for student's scores on the attitude instrument.
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Table 54

Group Means: Scores on the Attitude Instrument in Language Arts I

Expt Ctrl

49.50 50.25

Table 55

ANOVA Table for Group Means on Attitude Instrument in Language Arts I

Source df F p-value

Between 1 .1044 .7494

Within 24

Total 25

Test: At the .05 level of significance, Hypothesis 5 was retained. The 

p-value was .7494.

Results: There was no statistically significant difference in the students' 

attitude toward school between the experimental and control group in language 

arts I.

Question 6: Was there a statistically significant difference in the amount of 

time spent on initial instruction between the experimental and the control 

groups due to consideration of students' learning style preference?

Hypothesis 6: There was no statistically significant difference in the mean 

amount of time needed for initial instruction between the experimental group 

and the control group.
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Table 56 shows the group means of time, in minutes, spent on initial 

instruction, and Table 57 is an ANOVA summary table for time spent on initial 

instruction.

Table 56

Group Means: Time Spent on Initial Instruction in Language Arts I

Expt Ctrl

28.83 24.57

Table 57

ANOVA Table for Group Means of Time Spent on Initial Instruction
in Language Arts I

Source df F p-value

Between 1 3.610 .06242

Within 58

Total 59

Test: At the .05 level of significance, Hypothesis 6 was retained. The 

p-value was .06242.

Results: There was no statistically significant difference in the amount of 

time spent on initial instruction between the experimental and control group in 

language arts I.

Question 7: Was there a statistically significant difference in the number of 

remediations between the experimental and control groups due to 

consideration of students' learning style preference?



Hypothesis 7: There was no statistically significant difference in the mean 

number of remediations between the experimental group and the control group.

Table 58 shows the group means of the number of remediations to achieve 

mastery, and Table 59 is an ANOVA summary table of the mean number of 

remediations necessary to achieve mastery.
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Table 58

Group Means: Number of Remediations Necessary for Mastery
in Language Arts I

Expt Ctrl

2.071 2.000

Table 59

ANOVA Table for Group Means of Remediations Necessary for Mastery
in Language Arts I

Source df F p-value

Between 1 .008353 .9279

within 25

Total 26

Test: At the .05 level of significance, Hypothesis 7 was retained. The 

p-value was .9279.

Results: There was no statistically significant difference between the 

experimental and control group in the number of remediations necessary to 

achieve mastery in language arts I.
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Seventh Grade Language Arts Il

Using scores on the CTBS achievement test, a statistically significant, 

initial difference was found to exist between the experimental and the control 

group in the area of student achievement. Because of the statistically 

significant, initial difference, analysis of covariance was used to analyze the 

data on student achievement in language arts II. The data on time 

remediations and attitude were analyzed using analysis of variance. The 

following questions were answered to determine the effectiveness of the 

treatment in language arts II.

Question 1: Based on CRT (Criterion Referenced Test) achievement 

scores, was there any interaction between the experimental and control groups 

and high, medium, and low achievement grouping?

Hypothesis 1: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable (high, medium, and 

low achievers) on the dependent variable, the scores on the CRT achievement 

test.

Question 2: Was there a statistically significant difference in student 

achievement at the end of the semester between the experimental group and 

the control group, based on a CRT (Criterion Referenced Test) achievement 

test score?

Hypothesis .2: There was no statistically significant difference in the mean 

achievement between the control group and the experimental group using as 

the dependent variable, scores on the CRT achievement test.



Table 60 shows the group and cell means of achievement for students of 

high, medium, and low achievement grouping. A summary of the ANCOVA for 

students of high, medium, and low achievement grouping is shown in Table 61.
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Table 60

Group and Cell Means: Students of High, Medium, Low Achievement 
Grouping in Language Arts II

Low Medium High Group

Expt 10.75 11.83 11.00 11.43

Ctrl 11.29 13.57 13.86 12.67

Table 61

ANCOVA Table for Treatment Variable and Achievement Grouping
in Language Arts Il

Source df F p-value

Covariable I .3007 .5941

Achievement Grouping 2 1.300 .2882

Treatment Variable I 1.334 .2569

Interaction 2 .5840 .5692

Residual 28

Test: Atthe .05 level of significance, Hypothesis 1 was retained. The 

p-value was .5692. At the .05 level of significance, Hypothesis 2 was retained. 

The p-value was .2569.



Results: There was no interaction between achievement grouping and the 

treatment variable on student achievement in seventh grade language arts II. 

There was no statistically significant difference between the experimental and 

the control group in student achievement in language arts II.

Question 3 : Was there any interaction between the experimental and 

control groups and gender on student achievement, based on CRT (Criterion 

Referenced Test) achievement scores?

Hypothesis 3: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable of gender on the 

dependent variable, the scores on the CRT achievement test.

Table 62 shows the cell means of achievement for students of known 

gender, and Table 63 is the summary ANCOVA table for students of known 

gender.
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Table 62

Cell Means: Students of Known Gender in Language Arts Il

Expt

Ctrl

Male Female

11.50 13.30

11.20 12.82
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ANCOVA Table for Treatment Variable and Students of Known Gender
in Language Arts Il

Table 63

Source df F p-value

Covariable 1 4.664 .03675

Gender 1 .7316 .4036

Treatment Variable I ..07783 .7786

Interaction 1 .01615 .8952

Residual 30

Test: At the .05 level of significance, Hypothesis 3 was retained. The 

p-value was .8952.

Results: There was no interaction between the treatment variable and 

students of known gender on student achievement in language arts II.

Question 4: Was there any interaction between the experimental and 

control groups and self-reported learning style preference on student 

achievement, based on CRT (Criterion Referenced Test) achievement scores?

Hypothesis 4: There was no interaction between the treatment variable 

(experimental and control groups) and the attribute variable of learning style 

(Type I, Type II, Type III, and Type IV) on the dependent variable, the scores on 

the CRT achievement test.

Table 64 shows the cell means of achievement for students of self-reported 

learning style preference, and Table 65 is the summary ANCOVA table for 

students of self-reported learning style preference.
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Cell Means: Students of Self-reported Learning Style Preference
in Language Arts Il

Table 64

Type I Type Il Type III Type IV

Expt 10.40 11.60 11.00 15.00

Ctrl 12.00 13.78 11.00 13.3

Table 65

ANCOVA Table for Treatment Variable and Students of Self-Reported 
Learning Style Preference in Language Arts Il

Source df F p-value

Covariable 1 2.857 .09939

Treatment Variable I .03257 .8523

Learning Style Preference 3 2.847 .05615

Interaction 3 1.395 .2660

Residual 26

Test: At the .05 level of significance, Hypothesis 4 was retained. The 

p-value was .2660.

Results: There was no interaction between the treatment variable and 

students of self-reported learning style preference on student achievement in 

language arts II.



Question 5: Was there a statistically significant difference in the student's 

general attitude, at the end of the treatment, between the experimental group 

and the control group?

Hypothesis 5: There was no statistically significant difference in the overall 

attitude toward school between the control group and the experimental group 

using as the dependent variable post scores on the comprehensive attitude 

instrument.

Table 66 shows the group means on the attitude instrument, and Table 67 

is an ANOVA summary table for student's scores on the attitude instrument.

Table 66
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Group Means: Scores on the Attitude Instrument in Language Arts Il

Expt

50.14

Ctrl

53.62

Table 67

ANOVA Table for Group Means on Attitude Instrument in Language Arts Il

Source df F p-value

Between 1 3.231 .08140

Within 33

Total 34

Test: At the .05 level of significance, Hypothesis 5 was retained. The 

p-value was .08140.



Results: There was no statistically significant difference in the students' 

attitude toward school between the experimental and control group in language 

arts II.

Question 6: Was there a statistically significant difference in the amount of 

time spent on initial instruction between the experimental and the control 

groups due to consideration of students' learning style preference?

Hypothesis 6: There was no statistically significant difference in the mean 

amount of time needed for initial instruction between the experimental group 

and the control group.

Table 68 shows the group means of time, in minutes, spent on initial 

instruction, and Table. 69 is an ANOVA summary table for time spent bn initial 

instruction.
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Table 68

Group Means: Time Spent on Initial Instruction in Language Arts Il

CtrlExpt

31.39 29.28
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ANOVA Table for Group Means of Time Spent on Initial Instruction
in Language Arts Il

Table 69

Source df F p-value

Between 1 1.337 .2556

Within 34

Total 35

Test: At the .05 level of significance, Hypothesis 6 was retained. The 

p-value was .2556.

Results: There was no statistically significant difference in the amount of 

time spent on initial instruction between the experimental and control group in 

language arts II.

Question 7: Was there a statistically significant difference in the number of 

remediations between the experimental and control groups due to 

consideration of students' learning style preference?

Hypothesis 7: There is no statistically significant difference in the mean 

number of remediations between the experimental group and the control group.

Table 70 shows the group means of the number of remediations to achieve 

mastery, and Table 71 is an ANOVA summary table of the mean number of 

remediations necessary to achieve mastery.
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Table 70

Group Means: Number of Remediations Necessary for Mastery
in Language Arts Il

Expt

1.889

Ctrl

5.667

Table 71

ANOVA Table for Group Means of Remediations Necessary for Mastery
in Language Arts Il

Source df F p-value

Between 1 6.467 .02171

within . 16

Total 17

Test: At the .05 level of significance, Hypothesis 7 was rejected. The 

p-value was .02171.

Results: There was a statistically significant difference between the 

experimental and control group in the number of remediations necessary to 

achieve mastery in language arts II. The experimental group required fewer 

remediations than the control group to achieve mastery.

Curriculum Strand Effects

Table 72 is a matrix table that shows the results of each hypothesis in 

relation to the specific subject areas. An F test value is used to show the results
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of each hypothesis. By following a hypothesis horizontally, the effects of that 

hypothesis can be traced through the curriculum strands.

Table 72

Matrix of Hypotheses Effects Through the Curriculum Strands

Math
Lang. 
Arts I

Lang, 
Arts Il Art

Indus.
Arts Geog.

Ho: 1 .9668 2.093 .5840 .04753 .04956 .1400

Ho: 2 1.057 2.093 .01615 1.168 4.895* .5636

Ho: 3 .4898 1.503 1.395 .3005 .6351 .7084

Ho: 4. .3883 4.862* 1.300 .001533 • .3065

Ho: 5 .00034 .1044 3.231 2.639 2.837 .1568

Ho: 6 6.895* 3.610 1.337 . .7331 4.118 .04963

Ho: 7 5.453* .08353 6.467* 7.732* 4.873* .2918

* = significant at .05 level

Results: Hypothesis 7 was significant in four of the six subject areas. In the 

four subject areas that were significant, the number of remediations to achieve 

mastery were fewer in the experimental group than in the control group. 

Hypothesis 6 was significant in math only. The experimental group required 

more time for initial instruction in math only. Hypothesis 4 was significant in 

language arts I and industrial arts. In language arts I the control group had 

higher achievement than the experimerital group, but in industrial arts the 

experimental group had higher achievement than the control group. There was 

no significance in any of the subject areas with any of the other hypotheses.
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Table 73 is a pictorial representation of the results across the curriculum 

strands. The categories of concern are time required for initial instruction, 

number of remediations, and student achievement. The results are a 

comparison between the experimental group and the control group. The value 

"more" indicates that more time for initial instruction was used in the 

experimental group than in the control group. The value "fewer" indicates that 

the experimental group required fewer remediations to achieve mastery than 

the control group. Underthe heading of achievement the value "higher" 

indicates that the experimental group had higher achievement scores on the 

summative test than the control group. The value "lower" indicates that the 

experimental group had lower achievement scores on the summative test than 

the control group.

Table 73

Comparison of Experimental and Control Groups

Initial
Time

Number of 
Remediations

Student
Achievement

Math more . fewer same

Geography same same same

Art same fewer same

lnd. Arts same fewer higher

Lng. Arts I same same lower

Lng. Arts Il same fewer same



123
A summary of this research project and conclusions drawn from an 

analysis of the data are presented in Chapter 5. Also included in Chapter 5 are 

recommendations for education and recommendations for further study.
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CHAPTER 5

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

The problem of this research project was to determine if incorporating 

learning styles in initial instruction would improve student achievement and 

reduce the number of remediations necessary for mastery of the subject matter. 

The sample used in this study, the procedures used, the analysis of the data, 

and results of the analysis are described in this chapter. Conclusions are 

followed by applications to education. Finally, recommendations for further 

research are discussed.

Summary of the Study

Conclusions and recommendations for this research project were based 

on the seven questions that were outlined in Chapter 1. These seven 

questions were:

1. Based on CRT achievement scores, was there, any interaction between 

the experimental and control groups and high, medium, and low achievement 

grouping?

2. Was there a statistically significant difference in student achievement at 

the end of the semester between the experimental group and the control group, 

based on a CRT achievement test score?

3. Was there any interaction between the experimental and control groups 

and gender based on CRT achievement scores?



4. Was there any interaction between the experimental and control groups 

and self-reported learning style preference, based on CRT achievement 

scores?

5. Was there a statistically significant difference in the student's general 

attitude, at the end of the treatment, between the experimental group and the 

control group?

6. Was there a statistically significant difference in the amount of time 

spent on initial instruction between the experimental and the control groups 

due to consideration of students' learning style preference?

7. Was there a statistically significant difference in the number of 

remediations between the experimental and control groups due to 

consideration of students' learning style preference?

The research was conducted with seventh grade students in the Frank 

Britton Middle School in Colstrip, Montana. The subject areas of math, 

geography, art, industrial arts, language arts I, and language arts Il were 

incorporated into the study to determine the effect of the treatment across the 

curriculum. Six teachers, each teaching a control class and an experimental 

class, were chosen to participate in this research project. The treatment used 

incorporated learning styles into initial instruction in a mastery learning 

classroom. To accomplish this, Bernice McCarthy's 4MAT system was used 

during initial instruction. The project was conducted from September 9,1985  

through January 1 7 ,1986.

Data were collected on student achievement, number of re mediations 

required for mastery, amount of time for initial instruction, and student attitude 

toward school in general. Data on student achievement were collected using
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the district developed criterion-referenced achievement tests. The 

Comprehensive School Attitude Measure was used to collect data on student

attitude towards school. The individual teachers recorded the number of
'

remediations and the amount of time for initial instruction in both the 

experimental and the control groups.

The data were analyzed using the MSUSTAT computer program . 

developed by Dr. Richard Lund of Montana State University. Both one-way and 

two-way analysis of variance were the statistics used to analyze the data in 

order to answer the seven questions.

The hypotheses that dealt with the interaction between the treatment 

variable and achievement grouping were retained in all of the subject areas.

The main effects test of comparing overall student achievement between the 

experimental and control groups was rejected in industrial arts and language 

arts I, but for the rest of the subject areas this hypothesis was retained. In 

industrial arts, the students in the experimental group achieved at higher levels 

than those students in the control group. In language arts I, the students in the 

control group achieved at higher levels than those students in the experimental 

group.

The only difference in the amount of time required for initial instruction 

between the experimental and control group occurred in math. The 

experimental group in math required more time for initial instruction than the 

control group.

The Comprehensive Attitude Measure was used to gather data on the 

students attitude toward school and the the class. This data were collected to 

determine if there was difference in attitude between the experimental and the
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control group as a result of the treatment. There was no difference in the 

students' attitude towards school between the experimental and control groups 

in any of the subject areas.

Data on the attribute variable of sex were collected to see if the treatment 

was more effective with one sex. To determine if the treatment was more 

effective with any of the four defined learning style preferences, data were 

collected using the Learning Style Inventory, developed by David Kolb. The 

variables of sex and individual learning style had no effect on student 

achievement between the experimental and control groups in any of the subject 

areas.

One of the major questions asked in this study was whether the treatment 

would reduce the number of remediations required for mastery. In math, 

language arts II, art, and industrial arts, the students in the experimental group 

required fewer remediations to achieve mastery than the students in the control 

group.

Conclusions

A statistical analysis of the data collected and reported in Chapter 4 is the 

basis for the following conclusions:

1. There was no interaction between high, medium, and low achievers 

and the treatment variable of incorporating learning styles into initial instruction 

in any of the subject areas. There was a uniform effect on student achievement 

between the experimental and control group among students of different 

achievement groups. As expected, in most of the subject areas the students in 

the high achievement group had higher achievement than the students in the
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middle and low achievement groups in both the experimental and control 

groups. The only exception was in math, where the middle group had higher 

scores on the CRT than either the low achievement group or high achievement 

group. Incorporating learning styles into initial instruction does not have any 

effect of student achievement with students that are grouped based on an 

achievement test score.

2. Achievement was not improved, as a result of incorporating learning 

styles into initial instruction, in the subject areas of math, art, geography and 

language arts II. In industrial arts, the experimental group had higher 

achievement scores than did the control group. The subject matter and the 

structure of industrial arts might be a factor in causing the difference in 

achievement. Incorporating learning styles into the initial presentation might 

make it easier for students to transfer that information to a hands-on project. In 

language arts I, the treatment had a negative effect on student achievement. 

The students in the experimental group achieved at lower levels than the 

students in the control group. The reason for this negative effect was not 

apparent. Although not statistically significant, the experimental group in 

language arts I had more remediations and a less positive attitude than the 

control group. It might have been that the students in the experimental group 

were less motivated than the students in the control group.

3. The variable of sex had no effect on student achievement between the 

experimental and the control groups in any of the subject areas. There was no 

difference in student achievement between boys and girls, which means that 

the treatment had the same effect on boys and girls.
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4. Learning style preference had a uniform effect on student achievement 

between the experimental and the cdntrol group in all of the subject areas. 

There was no significant difference in student achievement across all learning 

style preferences. The inclusion of learning styles into initial instruction did not 

improve student achievement in the experimental groups over the control 

groups. The concept of the 4MAT system is to teach all styles to all of the 

students so that students are comfortable when material is presented in a style 

that is not in their preferred style. This concept, along with mastery learning, 

was a possible reason for student achievement to be equal across all learning 

style preferences..

5. The attitude towards school was the same in the experimental and the 

control group in all of the subject areas. The treatment does not seem to effect 

how students feel about school and the class.

6. In the math class the amount of time required for initial instruction was
i

more in the experimental group than'the control group, but in the rest of the 

subject areas the amount of time for initial instruction was the same for both the 

experimental and the control class. On the average, there was an increase of 

ten minutes in the amount of time for initial instruction in the experimental group 

in math than in the control group. This was statistically significant, but 

practically the difference may or may not be significant depending on the 

situation. The ten minutes on the average was not everyday, it was only during 

initial instruction. Initial instruction on an objective or set of objectives may take 

several days. In this situation a difference of ten minutes may not be that much 

of a difference.



7. In math, language arts II, art, and industrial arts, fewer remediations 

were required for mastery of the subject matter in the experimental group than 

in the control group. In geography there were fewer remediations in the 

experimental group but the difference was not statistically significant. In 

language arts I there was no difference in the number of remediations required 

for mastery. These results would tend to indicate that by incorporating learning 

styles into initial instruction, the number of remediations necessary for mastery 

of the subject matter can be reduced, This would free up time for the teacher to 

cover more material or to be able to cover a subject in greater depth. The 

difference in the amount of time for initial instruction that occurred in math might 

tend to counteract this assumption, but it would depend on the situation. In 

some classes more than.ten minutes can be spent on remediations while in 

other classes, remediations do not take as long.

8. In general the researcher concluded that incorporating learning styles 

into initial instruction would reduce the number of remediations, required to 

master a topic, in a mastery learning classroom. Along with reducing the 

number of remediations, initial instruction would improve with the treatment. If 

fewer remediations are required, initial instruction has to be improved. In 

general the amount of time required to incorporate learning styles into initial 

instruction is not greater, therefore, fewer remediations might allow the teacher 

more time to cover other material that might not be covered otherwise, or allow 

the teacher to cover a topic in greater depth.
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Recommendations For Education

As a result of the findings of this research project, the researcher makes 

the following recommendations to those teachers and school districts that use 

mastery learning as a delivery system in their classrooms:

1. Incorporate learning styles into initial instruction because it reduces the 

number of remediations required for mastery and does not increase the amount 

of time required for initial instruction. However, it must be remembered that 

incorporating learning styles into initial instruction did not improve student 

achievement in this study.

2. School districts that have adopted mastery learning should provide staff 

with inservice training on adopting the 4MAT system of teaching to learning 

styles or some other program that incorporates learning styles into initial 

instruction. Since student achievement was not improved, some teachers and 

school districts might not think the cost of implementing such a program would 

be worth it. Others might think that a reducation in the number of remediations 

is well worth the cost.

Recommendations for Further Research

The researcher recommends the following for possible further research:

1. This research project should be replicated as close as possible using a 

different population to see if similar results occur, and should include the 

investigation of interaction between teacher and treatment.

2. The literature on learning styles indicate that learning style changes with 

an increase in age. This study should be replicated at a different grade levels
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to determine if the treatment is more effective with students at.different age 

levels.

3. Further research should be conducted to determine why the treatment 

had a negative effect on student achievement in language arts I. Perhaps the 

subject matter of English grammar is one that does not lend itself to learning 

styles or the 4MAT system. Research should be conducted in the language arts 

area using different learning style programs.

4. Additional research should be conducted to see if there a relationship 

between the number of remediations and learning style preference. Is there 

more reduction in remediations with one learning style preference than others?

5. Research similar to this project with inclusion of an ethnic component 

should be done. Learning styles of students from different ethnic backgrounds 

might have an interactive effect on student achievement.
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APPENDIX A

TIME AND REMEDIATION FORMS
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Teacher's Time Sheet 

Teacher__________________Subject_____

Description of Initial Instruction Time(min) Date
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Teacher

Remediation Checklist 

______ Subject____
Formative Task Nb. No. of Remediations
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FLOWCHARTS



St rand

Geography

Goal Learner Outcome

Map Skills Directions
9707

Taxonnmy M/I)
001 Demonstrate their knowledge of cardinal Ap 

directions.

Scale/
Legend

002 Demonstrate their knowledge of a
Intermediate directions.

003 Relate a compass rose to the maps A|
they use.

00A Discover that scale is the relation- S 
ship between distance on a map and 
the same on the Earth.

005 Demonstrate the use of the graphic A|
scale and stated scale.

006 Learn the definition of a great K
circle.

M

M

M

M

M

007 Recognize the difference between 
graphic, natural, and stated scale.

An M

008 Recognize that every map has a legend, 
or key which enables them to read or

C N
Interpret that particular map.

009 Develop a map with a scale and legend 
appropriate for their map.

S M
Land and 
Water 010 Recall the definition of major land KFormations and water formations.

011 Identify how these features are ahown 
on a map.

K H

012 Find examples of some of the features 
on a map.

K H

013 Translate the features In the legend C
with the map in order for them to 
understand and read a map.

Latltude/ 014 Use a flat map and a glohe In locating Ap DLongitude features using latitude and longitude.
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Rotation/
Revolution

Time Zones

015 Use skill In locatIn* places on a 
city map by using the geographic 
center of the map.

Olfi Use skills In using a map to locate 
places on the map.

Ap

Ap

Meridian, degrees. Equator, Longitude, 
Latitude, geographic center of the Earth, 
parallels, and meridians.

018 Use skills In locating specific lines 
of longitude and latitude on the globe Ap

021 Associate the Earth's movements with K 
different seasons In the Southern Hemisphere.

022 Use the ana lemma on the globe.

023 Determine that the earth hae 24 
standard time zones and that each 
measures 15 degrees In width.

024 Use a map of the United States to 
determine time In the four standard 
time zones of the continental United 
States.

terms or abbreviations: Midnight Line, 
international Date Line, noon. a.rn.. p .„ .

02fi ldctlfy two places where a day changes K 
the International Date Line and the 
Midnight Line.

D

D

D

D

D

D

D

D

D

D

D

D
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Use of Different 
Kinds of Maps 027

078

029

030

031

Continents/ 032 
Oceans

013

034

Graphics 015

036

037

Use various types of maps such as, Ap
Resource, Land Form, Elevation,
Population. Climate, Globe/Flat, 
Mercator/Conical, and other Special 
Purpose Maps.

Relate the Information from various S 
types of maps to real life.

Distinguish the needs for various An
types of Special Purpose maps needed.

Develop a Special Purpose Map. S

Explain the need for a legend or key C 
on a map to enable them to read and 
understand the map for use.

Recognize the continents of North K
America, South America, Europe, Asia, 
Africa, Australia, Antarctica,and their 
location on a globe or a flat map.

Recognize the Pacific Ocean, Atlantic K 
Ocean, Indian Ocean, and Arctic Ocean 
on the globe or a flat map.

Recognize the relationship in position K 
of the continents and oceans on the Earth,

Learn how graphics give meaning to K
facts by showing relationships among 
them.

Identify the following graphics used K 
in studying Geography: tables, charts, 
graphs (bar, pie, line, picture), diagrams, 
phutogi.iphs (Earth, Space-Age, Culture, 
Other), Illustrations, and captions.

Differentiate among the various types An 
of graphics and how each is used.



Olfl Infer Reogrnphic information from 
the content of photographs and 
IlIustrat Ions.

0J9 Construct various graphs and share 
types of graphics they have such as 
pictures.

Ru rope and the 
Soviet Union Countries

Capitals

Climates/ 
I’hys leal 
Features

040 Identify the countries ot Europe and 
the Soviet Union.

041 Label the capitals of the countries 
of Europe and the Soviet Union.

042 Illustrate the major climates and 
physical features of Europe and the 
Soviet Union.

Natural
Resources 043 Illustrate and locate the natural 

resources of Europe and the Soviet 
Union.

044 Associate the resources of the
country with the economy and dependence 
on trade with foreign countries.

Life Style/ 
Culture 045 Compare the life style and cultures 

within the countries of Europe and 
the Soviet Union with that in relation 
to other countries of the world.

United States
and Canada States/

Provinces

046 Explain how the location, resources, 
economy, etc., affect the life style 
and culture of the countries of Europe 
and the Soviet Union.

047 Recognize the states of the United 
States and the provinces of Canada.

04RCapitals Recall the capitals of the states 
and provinces.



Cl I mates/ 
Resources 0/.9 Identify the major rl!males and 

physical features ol I lie United States 
and Canada.

K D

Resources 030 Illustrate and locate I tie natural 
resources of the United States and 
Canada.

C D

031 Explain how resources affect the 
economy of the countries and their 
dependence on trade with foreign 
countries.

C D

!.Ife Style/ 
Culture

032 Evaluate the lifestyle and cultures 
within the sections of the United 
States and Canada with European and 
various other cultures derived from 
the Eastern Hemisphere.

An D

053 Tell how our culture Is everchanglng 
as our resources, economy, etc. are 
changing.

An D

1
4

8
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ART 7TH AND 8TH GRADE FLOWCHARTS

DRAWING

Contour Drawing

on experiences 
rather that the „ 
building of 

skills.
Cr. 8-emphasis 
on building 
of skills.

■ Cartooning ■

Construction Methods

Perspective ,

Sketching Techniques

I the student will be able to draw a continuous line pure contour drawing from life.
I The student will be able to draw a modified contour drawing from life.
I The student will be able to define contour drawing (ourline of an object 

and the significant line which describes its surface).

I the student will draw a composition which shows overall movement and 
unity of subject.

I the student will draw a composition which shows fluidity of subject.
I the student will draw a composition which shows dynamic action.
I the student will use gesture drawing to be encouraged to see the whole 

instead of parts.
I the student will use gesture drawing to loosen up.
I the student will use gesture drawing to lay out a composition.

I the student will be able to define caricature and to draw a caricature
of a person by exaggerating his characteristics.

I the student will appreciate political cartoons.
I the student will draw cartoon figures.

I the students will use geometric approach, or basic shapes, (cylinder, 
cube, circle, cone) to draw subject.

I the students will use block in methods to solve problems concerning proportions.
I the students will use block in methods to solve problems concerning 

relationships of mass to mass.

I the student will define perspective.
I the student will use position on the page, overlap, use of more or less 

contrast and detail and changing the strength and warmth of color in a 
combination with relative size to give the illusion of depth in their drawing.

I the student will define value and tone (effect of color and light and shade.
I the student will use a variety of media including pencil, pen and ink, 

wash, and pastels to modulate tone to sketch.
I the student will be introduced to the rendering techniques of cross- 

hatch, pomtillism, smudge, and even and uneven lines.
I the student will determine light sources and analyze values of D, M, ML,

L, and use these values in their drawing.
I the student will calculate where shadows arc.
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Composition

DRAWING
Com.

Graphic Design
and -------------

Typographical Design

drawing. -------
Linear Perspective

Behavior
and

Content

Appreciation
and ----

Understanding

COLOR Color Theory

I the student will orally review important points of unity, balance, and movement.
I the student will be free of the "I can't draw syndrome.
I the student will become confident in his ability to coordinate mind, hand 

and eye.
I the student will compare the drawings of the same subject done by several 

students to show that each artist sees and draws in his own unique way.

I the student will explore the dynamics of graphic communication (attention getting 
devices, verbal communication (legible, concise, ect.) and visual communication 
(immage emphasis and effect of color).

I the student will use typographic elements to execute designs which may or may 
not have specific commercial application.

I the student will use I or 2 vanishing points, and horizon line to complete a

I the student will use bird's eye view, worm's eye view, and person's eye view to 
draw cubes using 2 vanishing points in class supervised lecture.

I the student will demonstrate that lines can form symbols and/or define objects.
I the student will experiment with lines to create movement denoting direction or 

force.
I the student will look at drawings by artists from many cultures and periods in
__history to discern a variety of style.

I the student will look at his drawings in sequence to see evidence of growth in
__hand and eye coordination, sensitivity to line, and self-confidence.

I the student will be acquainted with the processes used in mixing and harmonizing 
colors.

I the students will be acquainted with the special vocabulary used by color theorists.
I the students will put color theory to work in actual painting problems.
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Painting:
Less emphasis is 
given to painting 
than to design 
and crafts activities 
which do not force 
the student to an 
often frustrating 
search for realism.

Painting
cont.

I the student will be acquainted with watercolor painting - brush techniques in 
transparent watercolor.

I the student will be acquainted with color theory - a) a working definition of color 
as it is used in visual arts, b) understanding of dynamic role of color in aspects of 
everyday life in industry, fashion, advertising, etc.

I the student will be acquainted with using various media and unusual methods 
of application.

I the student will be acquainted with mixing and using colors and black and white to 
demonstrate that color has a wide range of hue, value and intensity.

I the student will be acquainted with experimenting with paints to see that colors can 
be mixed to create new colors.

I the student will be acquainted with using lines, shapes, colors, and/or textures 
to express ideas, feelings, or experiences in a painting.

I the student will be acquainted with combining string, scrap material, magazine 
cutouts, and paint in a collage to emphasize shapes, texture, line, and form as 
well as color.

I the student will be acquainted with studying various artists and the treatment of
_color in their attempts to achieve desired effects.

I the student will look at paintings of a given period to recognize that style and use 
of color can be related to a particular time in history.

I the student will experiment with monochromatic painting (using one hue and black 
and white).

I the student will experiment with mixed media to discover and explore new ways 
of using familiar materials.

I the student will select his own work for display.
I the student will understand how to keep paint and tools in workable condition.
I the student will choose most effective for task.
I the student will use tissue paper as a painting material in collage, mixing 

and creating colors.
I the student will become familiar with color and painting vocabularies.
I the student will be introduced to paintings from these periods of our history: 

Romanticism, Impressionism, Cubism, Post Impressionism,
Abstractionism, and Surrealism.
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ART TTH AND 8TH GRADE FLOWCHART

,Sculpture •

.Ceramics

PERSONAL DISCOVERY J

Graphic Processes

Creative Crafts

* Business and Art •

I the student will deal with the real 3-dimensional world, not with illusion.
I the students will touch, form, and build: the mind analyzes and solves 

construction problems.
I the students will discover the relationship of forms to one another and to space.
I the students will understand the characteristics of a good sculpture.
I the students will achieve the satisfaction of knowing the work is uniquely his.
I the student will experiment with known sculptural materials to change their size, 

color, shape, form or texture.
I the student will understand and appreciate the principle of balance as demonstrated

__in sculpture.

I the student will enjoy the plasticity of clay.
I the student will hand construct in clay, using methods like coil and slab building.
I the more advanced student might profit from throwing on the wheel if one is 

available.
I the student will see examples of ceramic ware.
I the student will recognize that texture, an element of art, can be actual and 

represented.
I the student will become familiar with the vocabulary of ceramics.

I the student will reproduce a graphic design to illustrate that shapes can be defined 
by line, or the contrast of color, or texture.

I the student will use one or a variety of graphic processes to duplicate an idea 
for mass communication.

I the student will create a design and transfer this design to a printing block or plate 
to better understand the problems of reversal in printmaking.

I the student will appreciate examples of printmaking.
I the student will become familiar with the terms of graphic processes.

I the student will work with different thicknesses and different textures of string 
and yam to create projects.

I the student will compare different weaving methods.
I the student will become familiar with the terms of creative crafts.

I the student will become familiar with poster designs.
I the student will become familiar with affects of advertising layout and color.
I the student will become familiar with calligraphy using "C" tips, italic style 

lettering and spccdball text.
I the student will become familiar with careers in art.
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TTH GRADE INDUSTRIAL ARTS FLOW CHART

MECHANICAL
DRAWING

"Using Drafting Tools"

"Lines You Draw" 
Boarder 
Object 
Extension 
dimension 

Hidden 
Title Box 
Guide lines

Drawing Objects: 
Isometric 
Orthographic 

Projection 
Perspective

T-Square M
30-60 triangle Each student M
45-90 triangle D
Scale able to: M
Drawing Board M
Pencil M
Paper

Each Student 
shall be —  
able to:

Each Student
shall be ------
able to:

M
D
D
D
D

D
D
D

use a T-square in the proper manner depending on right or left handed, 
use a triangle to draw perpendicular and diagonal angles, 
read a scale from 1/16" to I".
use the proper pointing techniques on drawing pencils.
select proper pencil for given drafting task.
layout paper on drawing board parallel to the bottom and edges of
drawing board.

layout border -1/2" - on all sides of the paper, 
draw object lines with uniform intensity, 
draw hidden dotted lines with uniform intensity.
draw extension lines of uniform length and distance from object lines, 
draw dimension lines correctly with 1/8" arrows touching extension 
lines.
draw title box on paper bottom 1/2" wide.

draw a class I perspective drawing from a sample block, 
draw a class I isometric drawing from a sample block, 
draw a class I orthographic projection from a sample block.
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TTH GRADE INDUSTRIAL ARTS FLOWCHART

WOODWORKING

"Safety in the Shop" 
Rules
Planning Ahead 
Eye Protection
Tool Safety 
Safety Tests 
Fire Prevention

["Woodworking Tools 
I and equipment" 

Handtools

M
D

M
M
M

Each Student
shall be __
able to:

D
M
M

M
D
M
M
M
M
M
D
M
M

Each Student 
shall be —  
able to:

D
D
D
D
D
D
D
D
D
D
D
D
D
D
D

observe all safety oriented rules in the shop.
watch for unsafe conditions that exist and inform the instructor or correct 
the problem themselves.
help in preventing accidents by keeping a clean shop, 
wear eye protection at all times when working in the shop, 
aid in fire prevention by cleaning up all flamable rags and materials and 
placing them in the fire proof garbage cans, 
inform the instructor immediately of any possible fire hazards, 

inform the instructor of exposed wires or electrical equipment, 
inform the instructor of electrical shock they may have received from any 
electrical equipment.
inform the instructor of wet spots on the floor or any area in the shop that is slippery.
Leam the proper way to use each tool recommended for this class.
never use a tool for anything other than its intended purpose.
never tease or play around with tools.
inform the instructor o f broken or inoperable tools.
inform the instructor of dull tools.
pass a shop safety test prepared for this specific class.
demonstrate the ability to use any tool provided for class use in a safe proper manner, 
never use a tool that they have not been instructed in the proper use of. 
never use a tool or equipment unless the instructor is present in the 
immediate shop area.

use a claw hammer correctly.
use a standard or phillips screw driver correctly.
use a back saw correctly.
use a cross cut saw correctly.
use a rip saw correctly.
use a coping saw correctly.
use a miter box correctly.
use a tri-square correctly.
use a combination square correctly.
measure correctly with a steel ruler.
cut a groove or dado with a chisel.
bore a hole a brace and bit perpendicular to the wood surface, 
make and use a sanding block from scrap lumber, 
set proper depth and correctly use the hand plane, 
use a file correctly.
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TTH GRADE INDUSTRIAL ARTS FLOW CHART

WOODWORKING
Cent.

W ood Identification" 
Each student shall 

,  be able to:

"Finish Preparation"

Each student shall' 
be able to:

Applying a Finish"
‘ Each Student shall 

be able to:

identify the difference between lumber and plywood.
understand how plywood is made.
identify walnut on sight.
identify oak on sight.
identify red cedar on sight.
identify pine on sight.
understand the difference between hardwoods and softwoods.

know the difference between course and fine abrasive paper and which is 
used at what step in sanding a project.
identify the appropriate coarseness of abrasive paper by its grit number.
understand how abrasive paper is made.
use abrasive paper for its proper intended purpose.
use abrasive paper effectively in preparing a project for finishing.
apply abrasive paper to a sanding block for sanding a flat surface.
know that the first step in sanding is called rough sanding, done with a
more coarse paper.
know that final sanding of a project before applying a finish is called 
finish sanding and is done with a fine abrasive paper, 
know that all dust must be removed from a project before the finish is 

applied.
know that raising the wood grain is an essential step in prefinishing 
preparation.

apply a latex wood stain with either a brush or a rag. 
apply a Danish oil with either a brush or a rag. 
apply a water base varathane smoothly with a brush, 
use rags to rub back stain or Danish oil.
clean brushes correctly after use of either water or oil base finishes, 
accomplish a satisfactory appearing finish to a wood project made of 
pine.

157



8TH GRADE INDUSTRIAL ARTS FLOW CHART
"USING DRAFTING TOOLS"

MECHANICAL DRAWING

T-Square 
30-60 Triangle 
45-90 Triangle 
Drawing Board 
Pencil 
Paper 
Scale

Each Student 
shall be 
able to:

D
I
M
M
D
I

Compass
French Curve
Lettering Guide
Protractor

Drawing Projects" D
Isometric Each student D
Orthographic shall be D
Projection able to:
Perspective

"Compliment of Drafting" Each student 
Bill of Materials shall be
Plan of Procedure able to:

- H

"Drafting Careers" Each student
shall be __
able to:

I
I
I
I
I
I

use all basic tools covered in 7th grade drafting.
apply metric measurements to a drawing using the metric scale.

draw accurate lettering guide lines rapidly using a lettering guide.
draw circles of any size to 7' diameter using a compass.
measure and mark angles of any whole degree using a protractor.
draw an irregular shape or connect two points tied by an irregular shape
using a french curve.

draw a class II perspective drawing from a sample block or isometric, 
draw a class II orthographic projection from a sample block or isometric, 
draw a class II isometric from a sample block or orthographic projection.

make a bill of materials for any project they may draw, 
make a plan of procedure for any project they may draw.

know what a draftsman does at work.
understand the difference between a junior and senior draftsman, 
know what the draftsmans' average salaries are.
know where they would have to reside for employment as a draftsman, 
know how long it takes for the education to become a draftsman, 
know the employment future for a draftsman.

1
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INDUSTRIAL ARTS 8TH GRADE FLOWCHART

M

WOODWORKING

"Wood Identification"
Each student shall 
be able to:

"Project Planning" 
Each student shall
be able to:

M
M
D
I
D
D
D
M
M
M
M
M
M

-M

IT
D
D

D
D

D
D
I

D
D
D
D
I

identify the three main parts of a tree, crown, trunk and roots, 
understand the terms coniferous and deciduous, 
understand the differences between hardwoods and softwoods, 
understand how tree growth occurs.
identify Geographical Areas where certain species of trees grow.
identify sapwood on a trunk cross section and explain why it is light in color.
identify heartwood on a trunk cross section and explain why it is dark.
identify the age of a tree by its annual ring count.
identify walnut on sight.
identify oak on sight.
identify pine on sight.
identify mahongany on sight.
identify Western Cedar on sight.
identify Red Cedar on sight.
identify maple on sight.

identify his/her own skill level so they can build a project within their ability, 
select a project according to their need for the given project, 
find ideas for a project in magazines, catalogs, books, and furniture stores 
as well as your teacher.
select a project that serves its intended purpose.
select a project that will have a nice appearance and will fit in with other
wood items in the room it will be placed in.
select a wood that best suits the project that will be built
consider the cost of wood that will be used in a project.
design small wood projects such ash cutting boards, bookshelves, and stools
when given specific criterion and dimensions they must meet.
make sketches of projects they intend to build.
make a formal orthographic projection of the project they will build.
make a plan of procedure for the project they will build.
figure board feet in both inches and foot method.
select a project that will be able to be completed in the allotted time.
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INDUSTRIAL ARTS 8TH GRADE FLOWCHART

WOODWORKING 
Com. -

"Material Selection" 
— Each student shall 

be able to:

I understand how lumber is made from a tree.
I understand the two methods of sawing wood into boards, plain sawing and quarter 

sawing.
D understand that lumber must be dried before use.
D understand that kiln dried lumber is often subject to lumber defects.
D understand the five most common lumber defects.
D identify the lumber shakes and checks.
D identify lumber pitch pockets.
D identify lumber wane.
D identify lumber knots.
D identify lumber warpage.
D identify warpage as a crook.
D identify waxpages as a bow.
D identify warpage as a twist.
D identify warpage as a cup.
D understand that lumber is graded as to quality.
I understand that hardwood grades of FAS, select and number one common.
I understand that there exists a large price variance in different woods.
I understand that lumber grade has a good deal to do with its price.
D select the most efficient lumber for his/her project in respect to appearance 

availability, strength, durability, and cost.
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INDUSTRIAL ARTS 8TH GRADE FLOWCHART

WOODWORKING Safety and First Aid 

Each student shall:

M observe all safety oriented rules in the shop.
M help in preventing accidents by keeping a clean shop.
M wear eye protection at all times while working in shop.
M aid in fire prevention by cleaning up all flamable rags and materials and placing 

them in fire proof garbage cans.
M inform the instructor immediately of any possible fire hazards.
M inform the instructor of exposed wires on electrical equipment.
M inform the instructor of electrical shock they may have received from any electrical 

equipment.
M inform the instructor of wet spots on the floor or any area in the shop that is slippery. 
M Ieam the proper way to use each tool recommended for this class.
M never use a tool for anything other than its intended purpose.
M inform the instructor of broken or inoperable tools.
M inform the instructor of dull tools.
M pass a shop safety test prepared for this specific class.
M demonstrate the ability to use any tool provided for class use in a safe, proper manner. 
M never use a tool that they have not been instructed in the proper use of.
M never use a tool or equipment unless the instructor is present in the immediate 

shop area.
M understand that your hands and fingers must be kept out of the way of tools 

and blades at all times.
M remember to cut away from the body at all times.
M remember to keep long hair tied back at all times.
M remember to keep loose clothing away from tools while in the shop.
M wear ear protection when under conditions or loud noises in the shop.
M understand that all jewelry must be removed before working in ship.
M stay out of marked working zones while others are using a tool.
M understand that the right tool for the job must be used at all times.
M use only specified extension cords for electrical tools and keep them as short as 

possible.
M pay attention to the job they are doing.
M listen to instructions carefully from the teacher.
M know evacuation procedure in case of hazardous conditions.
M locate a fire extinguisher closest to him/her in the shop area.
M identify a class A fire extinguisher for ordinary combustibles.
M identify a class B fire extinguisher for liquid flamable materials.
M identify a class C fire extinguisher for electrical equipment fires.
M identify a class ABC fire extinguisher for all purposes.
M use a fire extinguisher if the need arose.
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INDUSTRIAL ARTS 8TH GRADE FLOWCHART

WOODWORKING,
Com.

WOODWORKING

"Safety and First Aid" 
Each student shall:

'Wood Joints" _  
Each student shall 
be able to:

report all accidents in the shop to the instructor, 
locate the first aid kit in the shop area, 
use eye irrigator equipment we have in the shop, 
apply direct pressure to a wound, using a clean bandage, 
treat for shock, any victim of an accident.
summon the school nurse and if necessary, emergency personnel upon being to to. 

select the best joint for a given project need.
recognize that strength varies considerably between different wood joints, 
understand the strength of a joint depends on glue area, materials used, and how 
well the joint is made.
understand the larger the glue area, the more strength a joint will have.
understand that grain direction has effects on the joint strength.
understand that appearance has a great effect on the joint that is selected for use.
understand that personal skill level will also dictate which wood joints should be used.
understand that frequently, dowels or splices should be added to joints for reinforcement.
identify and make a Butt Joint.
identify and make a Rabbit Joint.
identify and make a Dado Joint.
identify and make a miter joint.
identify and make a doweled joint.
identify a Lap Joint.
identify a Dovetail Joint.
identify a Box or Finger Joint.
identify a Mortise and Tenor Joint
identify a Tongue and groove Joint.
identify a spliced meter joint.
identify a keyed mortise and tenor joint.
align dowel holes so that doweled joints fit properly.

understand that a thin glue layer should be applied to wood joints during assembly, 
understand that clamps should be applied to hold a joint solid while the glue dries, 
understand that the right type of glue must be used when assembling wood joints.
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8TH GRADE INDUSTRIAL ARTS FLOW CHART

WOODWORKING
Cent.

"Woodworking Tools
• and Equipment" -------------------------

power hand tools Each student
stationary power tools shall be 
hand tools able to:

D properly use the hand tools covered in the 7th grade flow chart.
D properly use the hand power orbital sander.
D properly use the hand power drill.
D properly use the hand power sabre saw.
D properly use the power miter box saw.
D properly use the layout tools outlined in the measuring and layout technique of 

this chart.
D properly use the power surfacer according to its specifications and limits.
D properly use the power scroll saw.
D properly use the power hand saw.
D property use the stationary drill press.
I properly use the power wood jointer.
I identify the tilting arbor saw.
I identify the power stationary sander.
I properly use the power hand belt sander.
D identify and use the main wood lathe tools.
D identify and use the wood lathe.
D make a taper, cove, bead, and vee with the wood lathe.
D identify the main parts of a wood lathe.
D select the paper lathe speed for any given operation.
D properly set the tool support when working on the lathe.
D properly set up the lathe and wood for turning between centers.
D properly set up the lathe for face plate turning.
D properly use the router.
D properly use the hand crew clamps.
D properly use the bar clamps.
D properly use the c-clamps.
I identify a wood shaper and understand what purpose it serves.
D properly set up and use a hand doweling jig.
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INDUSTRIAL ARTS 8TH GRADE FLOWCHART

WOODWORKING

"Measuring and Layout"

Each student shall be — 
able to:

D understand the difference between the customary and metric measurement systems.
M understand that although America has always used the customary system, we are slowly 

converting to the metric system.
M understand that, to date, the lumber industry still uses the customary measuring system.
M understand that it is important for the woodworker to be able to use both systems.
M understand that in the customary system, we use the inch, foot, and yard to measure 

distance.
M understand that in the metric system we use the millimeterr, centimeter, and meter to 

measure distance.
M understand that we must be able to read a rule or scale to 1/16 inch in the customary 

system.
D understand that when we begin a project using one of the methods, (customary or 

metric), of measurement, we must continue to use that method only through the 
completion of the project.

D understand that careful layout of a project on lumber will save time and money by 
using the lumber most efficiently.

D understand that to layout a project simply means to place the pattern or sizes on the 
lumber so we know how and where to cut it.

D understand there are certain speciality tools we use in layout techniques.
D identify the main layout tools associated with woodworking, (scribe, rule, compass, and 

trammel points).
D property use the woodworking layout tools.
D acknowledge that certain considerations as to the lumber must be given when 

layout takes place.
D understand that grain pattern enhances the beauty of wood projects.
D understand that if possible, the greatest amount of grain pattern should be exposed 

when layout is done.
D understand that lumber is strongest when pressure is applied across the grain.
D understand that lumber is weakest when pressure is applied with the grain.
D recognize lumber defects exist and that layout should be done with these defects in 

mind.
D understand that allowance for kerf must be given when layout is done.
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WOODWORKING

"Woodcutting and Assembly"
Each student shall 
be able to:

"Finish Preparation" 
! Each student shall 

be able to:

Applying a Finish"
Each Student Shall
be able to:

D
D
D
D

D

Tf

cut out a project that has been layed out on wood with the correct hand or power tool 
allow a margin of extra wood for sanding when cutting out a project, 
select the best fastener for a given project when assembling it

ProTectrsink SCreWS ° r nailS S°  ^  h° leS ^  ^  Plugged 0r filled while assembling a

assemble a project in a logical order as outlined in the appropriate plan of procedure.

understand the numbering system applied to abrasive paper in correlation to its 
coarseness.

D use the correct abrasive paper for rough sanding a project.
D properly sand a project so that joints are smooth and flat.
D properly sand a project so that it will receive a finish.
M remove all dust from a project before applying the finish.
D raise the grain of wood before finishing it.
I apply paste wood filler to open grained woods.
I understand that a properly prepared surface will use 20-30% less finish and the 

___ appearance will be superior.

D select the best finish for a project.
D decide how much protection their project will need.
D decide the type of appearance they want their project to have 
D decide how much time they will have available for applying a finish 
D decide how long it will take them to apply a given finish.
D decide what finishes fall within their given skill levels.
D apply an oil or water base stain correctly.
D apply oil or water base varathane correctly.
D apply Danish Oil correctly.
D apply Brushing Lacquer correctly.
I understand how bleaches are used.
I understand how waxes can be used on wood.
I understand how glazes can be used on wood.
I understand how wash costs are used.
D identify the proper solvent for any given finish (latex, stain, oil. and shellac) 
D develop a finishing schedule using I or more of the finishes we have available 
I understand how stain is made.
I understand how Latex is made.
I understand how Varathane is made.
I understand how Lacquer is made.
D understand how Shellac is made.
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WOODWORKING
Com.

"Careers in Woodworking"
- Each Student Shall ----

be able to:

I understand many different career opportunities exist in the woodworking industry.
I list some of the responsibilities of a Logger.
I list some of the responsibilities of a Lumber Mill Worker.
I list some of the responsibilities of a Lumber Yard Worker.
I list some of the responsibilities of a Carpenter.
D list some of the responsibilities of a Cabinet Builder.
D list some of the responsibilities of a Furniture Builder.
I understand the education needed to get into any of these woodworking positions.
I understand where employment in these woodworking areas may be acquired.
I understand the approximate salary range of these positions.
D understand that teaching woodworking as a career is always a possibility.
D understand that if nothing more, woodworking is an excellent hobby that can save you 

money by building for your own needs rather than purchasing pre-made items.
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LEATHERCRAFT

Leather Preparation 
Casing Leather 
Applying Patterns 
Punching Holes 
Apply Template Designs

Basic Leathercraft
Tools and Equipment
Mallet
Swivel Knife
Veiner
Pear Shader
Cam
Back Ground Tool 
Beveler 
Stylus 
Edge Tool

Post Tooling Techniques
Dyeing
Lacing
Assemble

Each Student
shall be.------
able to:

Each Student
shall be -----
able to:

M ease leather to proper moisture content.
D trace and transfer a given pattern onto leather.
D punch holes in leather for lacing and rivots with rotary punch.
M transfer a template design onto leather.

D hold and use the mallet correctly with even pressure on the strike.
D hold and draw the swivel knife correctly with even cutting pressure.
D make dress cuts with the swivel knife.
D use the veiner with correct technique either as a partial or full wideth stamp. 
D make a seed pod of even intensity and depth.
D make a seed pod with correct spacing, evenly dispursed in the given area.
D shade any required area with even intensity using the pear shader.
D apply the cam stamp either as a partial or whole impression evenly.
D highlight a design by applying background relief to a project.
D make any given area of a leather project stand out by bevel shading it.
D transfer a pattern onto leather with a stylus.
D burnish the edge of leather with an edge tool ater completion of tooling.
M identify the basic leather tools by name.

Each Student
shall b e ------
able to:

D apply multicolor dye to leather design and restrict color crossover.
D apply leather stain to project for even coloring.
M use the running stitch with waxed thread.
M use the whip stitch to lace a project with flat lace.
I use the double loop stitch on a project with flat lace.
D splice leather lace when necessary while lacing a project.
D follow stated project instructions for assembly of project after tooling. 
M apply neat-lac or other leather preservative after tooling project.
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p l a s t ic :

D
I

"Introduction to Plastics" M
Each Student Shall: D

D

understand what plastics are made of.
have knowledge of commercial plastics processing.

be able to list 5 forms that plastic comes in, (sheet and film, tubing, rod, laminate, and form), 
be able to plan and design a minor plastic project, 
know the proper care for plastics.

"Hand Operations" _ 
Each Student Shall:

D-
D
D
D
D
D
D
D
D
D
I
I
D
I
I
D
D

be able to measure out plastic stock.
be able to layout sizes and designs on plastic stock.
be able to square plastic stock.
know how to cut plastic stock.
know how to file plastic stock.
be able to rough and fine finish plastic stock.
be able to buff and polish plastic.
be able to make holes in plastic.
be able to tap and cut threads on plastic stock.
be able to laminate sheet plastic.
be able to anneal cast acrylic.
be able to weld plastic.
understand how to use mechanical fasteners on plastic, 
have knowledge in simple thermoforming, 
be able to cut grooves and flutes in plastic, 
be able to do simple inlays, 
be able to apply dye to plastics.

"Machine Operations'^ 
Each Student Shall:

"Careers in Plastics" 
Each Student Shall:

M be able to operate a buffer to polish plastic.
D be able to use a drill press for making holes in plastic.
D be able to use a power hand sander for working plastics.
D be able to use a lathe to turn plastics.
I understand how plastics are cut using a radial or circular saw.
I understand how plastics are shaped into designs using a router.
D be able to use a internal carving machine in plastic cubes.
D be able to form a rose and leaves in a plastic cube.

M be able to list 10 different careers directly related to the plastic industry.
D understand how plastics play such an important role in our lives.
I be able to list several different ways in which plastics have changed building and automotive. 
I understand what skills a plastics worker might need to exhibit.
I understand the possible educational requirements of a plastics worker.
I understand an approximate salary range a plastics worker may receive.
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ELECTRICITY I

"Electricity Measurement"
I Each student shall-----

be able to:

"Magnetism"
Each student shall 
be able to:

INDUSTRIAL ARTS TTH AND8TH GRADE FLOWCHART

M be able to define voltage.
M be able to define current.
M be able to define ampere.
M be able to define resistance.
M be able to define conductor.
D be able to state Ohm's Law.
p  be able to use Ohm's Law to figure resistance in a circuit. 

■ I be able to define power.
I be able to state and use the power formula.
D be able to define watt.
D be able to use a voltmeter to measure voltage.
D be able to use a ammeter to measure current.
D understand what a volt is.
D understand what an amp is.
D understand what an ohm is.

_D_ understand what a watt is.

M understand all magnets have two poles.
M understand the poles have the strongest attraction for iron and steel 
M understand the North Pole will alwave nnmt 
M 
D

M
D
M
D
I
I
D
D
D

unucisumu me poies nave me strongest attraction f  
understand the North Pole will always point north, 
understand the South Pole will always point south
understand the reason for north and south pole attraction is that the earth 
is a giant permanent magnet.

understand that like poles repel and unlike poles attract.
understand that lines of force exist around every magnet.
be able to define electromagnet.
understand how an electromagnet works.
be able to explain how a solenoid works.
be able to explain how a transformer works.
understand that transformers have two coils of wire called windings
understand the windings are wound around a soft iron core.

.U"ci,7 ,“ d lhe ,ind" S “  c,lkd Prtal" ! ' second winding is called toe

d e m a n d  toe Primu y  is toe inpn, side of toe Tansftome,. and toe Secondu y  i ,  to . Otopnt

understand how the transformer works, 
understand what work transformers do.
understand that a generator uses magnetism to convert mechanical incrgy to electrical energy.
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"Sources of Electricity' 
, Each Student Shall — 

/  be able to:

"Theory of Electricity" 
/E a c h  Student Shall — 

be able to:

"Safety-
Each Student Shall 
be able to:

explain how electricity is made from friction.
explain how heat is a source of electricity.
explain how light is a source of electricity.
explain how pressure can be a source of electricity.
explain how chemical action can be a source of electricity.
explain how NICAD cell are a source of electricity.
explain how a lead acid storage battery is a source of electricity.
explain how magnetism is a source of electricity.
explain how mechanical energy can be a source of electricity.

define Atom, 
define Electron, 
define Protons, 
define Conductors, 
define Insulators.
understand how electrons are associated with electricity, 
understand how conductors carry electric current, 
understand that large current flow requires large wire as conductors, 
understand how insulators restrict or stop electric current flow, 
understand how electron movement allows for electric current flow, 

define Current.
understand what current flow is. 
understand direct current, 
understand alternating current.

understand when electricity is dangerous.
understand electricity is dangerous when safe procedures are not followed, 
understand electricity is dangerous when the floor, bench, and/or equipment 
is damp or wet.
understand electricity is dangerous when line potential or other high voltages are 

unguarded.
understand electricity is dangerous when electrical equipment is not properly grounded, 
understand electricity is dangerous when electrical equipment is not properly marked, 
understand electricity is dangerous when electrical equipment is not properly 
maintained.
understand how electricity is dangerous.
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"Safety"

ELECTRICITY

Each Student Shall 
be able to:

"Circuits"
Each Student Shall
be able to:

D understand electricity follows the shortest path to ground.
D understand if they are grounded and touch something unguarded or defective they may 

be the easiest path to ground.
D understand a dirty or cluttered work area leads to mistakes and sloppy wiring.
D understand failure to follow proper procedures may lead to shock or injury.
D understand a short circuit can cause high current to flow.
D understand high current flow may lead to small molten metal being thrown around, 

causing possible eye or body injury.
D understand how to work safely with electricity.
D remember to always wear eye protection when working with electricity.
D always follow instructions exactly.
D ask the teacher to check their work before turning on the power.
D understand the electrical laboratory is no place for horseplay.
D understand that no equipment should be used that has not been demonstrated.
D understand that experimenting to find out WHAT WILL HAPPEN usually leads to injury 

or broken equipment.
M be sure equipment they are using is properly grounded.

M define what an electrical circuit is.
M be able to list the 4 main parts of every circuit, (voltage source, conductors for 

current, control device or switch, load).
M understand a load is the part of a circuit that does USEFUL work.
M be able to list 5 main sources of electricity, (generator, battery, solar cell, 

thermocouple, or piezo-elec trie crystal).
M be able to list 7 good conductors.
M be able to list I medium poor conductor.
M be able to list 5 insulators.
M be able to define conductor.
M be able to define insulator.
D be able to describe what controls are used for (switching and safety).
M be able to list 3 types of controls, (light switch, fuses, and circuit breakers).
M understand why circuit breakers are used in circuits.
D understand that an overload is caused by a circuit carrying too much current.
D understand a circuit load, such as a light bulb, toaster, refrigerator, or anything plugged 

into an outlet acts as a load.
M be able to list 5 types of circuits, (series, parallel, combination, low and high voltage, 

and electronic.
D be able to describe the function of a circuit in series.

171



INDUSTRIAL ARTS TTH AND 8TH GRADE FLOW CHART

ELECTRICITY

"Circuits"
/  Each Student Shall 

r be able to:

"Schematic Symbols" 
Each Student Shall - 
be able to:

be able to describe the function of a parallel circuit.
be able to describe the function of a combination circuit.
be able to describe the function of a low and high voltage circuit
be able to describe the function of an electronic circuit.
understand how to set up a circuit in series.
understand how to set up a parallel circuit.
understand that for electricity to flow there must always be a complete circuit, 
be able to describe the requirements for a complete circuit to exist, 
be able to set up a complete series circuit.

draw the symbol for a battery, 
draw the symbol for an ammeter, 
draw the symbol for a capacitor, 
draw the symbol for a cell, 
draw the symbol for a circuit breaker, 
draw the symbol for a coil, 
draw the symbol for a conductor, 
draw the symbol for a fuse, 
draw the symbol for a generator, 
draw the symbol for ground, 
draw the symbol for an inductor, 
draw the symbol for a lamp, 
draw the symbol for a microphone, 
draw the symbol for a motor, 
draw the symbol for a diode, 
draw the symbol for a resistor, 
draw the symbol for a speaker.
draw the symbol for these 5 switches, (SPST1 SPDT1 DPST1 DPDT1 Push Button).
draw the symbol for a transformer.
draw the symbol for a PNP and a NPN transistor.
draw the symbol for a voltmeter.
draw the symbol for an LED.
draw the symbol for a photocell.
draw the symbol for an outlet.
draw the symbol for a light outlet.

i
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ELECTRICITY

’Magnetism"
Each Student Shall:

’"Electrical Appliances" 
Each Student Shall: *

Electronic Components' 
Each Student Shall: ~

"Careers"
Each Student Shall:

D

D

D
D
I

D

D
I
I
!_

F

D
D

I
I
I
I_

M"
M
D
D
M
D
D

I
I

understand that when the conductor passes through the magnetic field, electrons in the 
conductor are forced to move in one direction.
understand that if the conductor is reversed, the electrons will be forced back the other 
way.
understand that this process produces alternating current, 
understand that left hand current flow rule.
understand that adding slip rings and brushes to an A C. generator produces an 
alternator.
understand an electric motor is just the opposite of a generator, converting electrical
energy to mechanical energy.
understand how the electric motor works.
understand what brushes are.
understand what a commutator is.
understand what an armature is.

understand that a heating element, (i.e. electric stove element), is simply a large 
resistor.
understand how a stove element gets hot.
understand that many things work on the resistor principle, (water heater, stove, 
heater).
understand how a thermostat works, 
understand how a doorbell works, 
understand how a smoke detector works, 
understand how a burgler alarm works.

understand what a diode does, 
understand what a transistor does, 
understand what a capacitor does, 
understand what a coil does, 
understand how a fuse works, 
understand what a photocell does, 
understand what an LED does.

understand the wide variety of career opportunities in electricity/electronics field, 
understand the geographical area one can reside in when employed in the 
electricity/electronics field.
understand the future in the elcctricity/elcctronics field 

have knowledge in the salary range of elcctricity/elcctronics workers.
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COURSE STRANDS COALS LEARNER OUTCOMES TAXONOMY

0407
Language Arte Oral Skills Public Speaking 001 will recite, create and assess prose, 

poetry, plays C-E
002 will develop speaking skills under 

prepared and impromptu conditions Ap-S
003 will demonstrate the use of: eye contact

posture 
voice 
gestures 
poise K-C

Oral
Interaction 004 will participate in formal and informal

discussion K-C

Oral
Interpretation 005 will read a selection aloud accurately

and fluidly C

Auditory Skills Critical
listening 006 will focus on listening to identify: 

fact 
detail 
concept 
instruction 
explanation 
evaluation K-E

Auditory
transfer 007 will listen critically to take notes Ap-E

Penmanship Legibility 009 will apply basic handwriting skills 
essential for legible writing Aff

Vocabulary Word Meanings 009

010

will use context to determine the 
meaning of a word
will determine word meaning through: 

root
suffixes
prefixes
compounds

An

K-An

M/D

M

D

M

D

D

N

D

M

D

M
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C O U R S E ST R A N D S C O A L S

Language Arta 
(Continued) Vocabulary Vocabulary

E x te n a io n

Spelling Word
Structure

Structure Word
Parte

Simple
Sentences

LE A R N E R  OUTCOM ES TAXONOMY M /D

011 will enrich vocabularies through
exploration and use of : synonyms

antonyms
homonyms
acronyms

012 will determine more precise word 
.selection

Oil will acquire a word base for literary 
allusion through extended readings

014 will acquire enthusiasm for vocabulary 
growth

Aff

An

E-Aff

Aff

M

0
D

D

015 will apply the rules of syllabication R-Ap
016 will identify the change in the function 

of a word when a noun, verb, adjective,
or adverb ending is added g-xp

017 will determine: roots
suffixes
prefixes
compounds Rp

018 will apply rules of syllabication
and accented syllables *p

019 will determine the correct possessive
form of singular and plural nouns E

020 will demonstrate rules of hyphenation Ap
021 will identify principles of forming

contractions »

M

M

M

M

022 will identify simple subject and simple 
predicate K-Ap M
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Language Arts 
(Continued) Grammar Simple

Sentences (Cent.) will identify the following parts of
. 021 a sentence: predicate K -Ap M024 subject K-Ap M025 direct object K-Ap M026 predicate adjectives K-Ap M027 predicate nominatives F -Ap M02« . objects of prepositions K-Ap M

Compound
Sentence 029 will identify dependent and independent 

clauses K M
Kind of 
Sentences

030
will differentiate among the-following 
sentence types: declarative Ap M031 imperative Ap M032 interrogative Ap M033 exclamatory Ap M

Incomplete 034 will recognize and differentiate
Sentences between fragments and run-ons K-An
Parts of will recognize and analyze sentences
Speech

035
to determine these parts of speech: 
VerbS'-main verbs and helping verbs K-An M036 action and linking K-An M037 transitive apd intransitive M031 regular and irregular M039 tense and voice K-An M

040 Nouns— recognize person, place, thing
or idea M041 common M042 proper K-An M041 abstract K-An M044 concrete K-An M045 col Iective K-An M
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Language Arts 
(Continued) Gramar Parts of 

Speech(Cont.)

LEARHEB OUTCOMES TAXONOMY M O

046 Houns— apply rules of:

047,

number
case
gender

Pronouns— recognizes noun replacement 
utilize: 

personal K-An M
048 demonstrative K-An M
049 interrogative K - An M
050 indefinite K-An M
051 relative K -An M

052 — applies rules of: R-An M

053

number •
case
gender

understand the relationship of 
pronoun to antecedent K-An M

054 Adlectlves —  recognize as modifiers 
of nouns and pronouns K-An M

055
— differentiate:

demonstrative K-An M
056 ■ predicate K -An M
057 proper K-An M

058 will recognize and use comparative 
and superlative forms K-An M

059 distinguish between adjectives and 
adverbs K-An N
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Language Art# 
(Continued) Grammar Parts of 

Speech

Subject and Verb 
Agreement

Comprehension Reading Skills

LEARNER OUTCOMES TAXONOMY M/D

060 Adverbs —  recoon ire as modifier*
of —  verbs, adverbs and adjectives H061 will recognize and use comparative

and superlative forms K-An N
differentiate:

062 time
061. place K-An N064 extent K-An M
065 Prepositional Phrases - recognize

prepositions as words that relate
their objects to some other words
in the sentence K-E D

066 identify as an adjective phrase K-E n06 7 identify as an adverb phrase K-E D
Conjunctions, Interiections. Articles

068 use effectively and correctly K-E D

will determine:
069 singular and plural number K-E D070 person K-E071 case K-E 3

will utilize:
072 contest clues K-E073 specific details K-E074 main ideas K-E D
075 sequence K-E D
076 cause and effect K-B077 inference K-B D

will differentiate:
071 fact from opinion K-E D

will understand and utilise!
079 reading rates K-E080 efficient reading practices K-E D
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Language Arti
(Continued) Composition Mechanics

Paragraphs

Revision

LEAPW CR OUTCOM ES TAXONOMY

Will capitalize;
Oil proper nouns K-Ap M
012 titles K-Ap M
081 proper adjectives K-Ap M

will recognize and apply rules for
proper punctuation of:

O H colon K-Ap M
08S ' comma K-Ap M
086 period K-Ap M
087 question mark K-Ap M
088 exclamation point K-Ap M
089 quotation mark K-Ap M090 hyphen K-Ap M
091 apostrophe K -Ap M092 semi-colon K-Ap M

will identify and apply 
writing:

through
093 narrative K-E M
094 descriptive K-E M
095 explanatory K-E M

will identify and apply 
rational pattern of;

the organi-
096 topic sentence K-E M097 unity K-E M098 suroative sentence K-E M
099 will use set evaluation criteria to

improve written work K-E M
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C O U R S E S TR A N D S G O A L S

Language Arte
(Continued) Compoiition

Literature

Theme

Poetry

Interpretation

Appreciation and 
Enjoyment

LEA R N ER  OUTCOM ES TAX^NOWT M /D

will apply and develop a variety 
of writing forms to include:

100 narrative compositiona K-E M
101 descriptive compositions K-E M
102 explanatory compositions K-E M
103 will identify and apply organ!-

rational pattern of:
introductory paragraph
paragraph unity
concluding paragraph K-E M

will identify and apply the use of:
104 rhythm K-E DIOS meter K-E D
106 rhyme . K-E 0107 simile K-E D
101 metaphor K-E 0

will analyze and interpreti
109 theme C-E DH O plot C-E D
111 characterization C E D
112 climax C-E D
11) symbolism C E D
114 story telling C-E DH S setting C-E D
116 will analyze sound devices in poetry Ev D117 will enjoy and appreciate figurative

language Aff Dl i e will be exposed to a variety of literary
form# Aff D

I U will determine value of reading as a
source of pleasure and entertainment Aff D
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SEVENTH GRADE MATH

Strands Goals Learner Outcomes Taxonomy

Fractions Addition an< 
Subtraction

Multiplication 
and Division

Problem Solving

Adds and subtracts fractions with like denominators with no regrouping.
Adds and subtracts fractions with unlike denominators with no regrouping. 
Adds and subtracts fractions with like denominators with regrouping.
Adds and subtracts mixed numbers with like denominators with no regrouping. 
Adds and subtracts mixed numbers with unlike denominators with 
no regrouping
Adds and subtracts mixed numbers with like denominators with regrouping. 
Adds and subtracts mixed numbers with unlike denominators with regrouping.

Multiplies and divides 2 fractions.
Multiplies and divides a fraction and whole number.
Multiplies and divides a mixed number and fraction.
MultipUes and divides a mixed number and whole number.
Multiplies and divides two mixed numbers.
Writes a fraction as a decimal

Solves word problems using binary operation.

Application
Application
Application
Application

Application
Application
Application

Application
Application
Application
Application
Application
Application

Application

Measurement

Customary
System

Uses proper unit of measure for linear measurement, volume, or mass. 
Converts to equivalent linear measurements.
Converts time to equivalent units of time.

Metric System Uses proper unit of measure for linear measurement, volume, 
Converts metric units to equivalent metric units.

or mass.

Application
Analysis
Analysis

Application
Analysis

M / D

D
D

 
D

D
Z

 
D

 
D

Z
Z

Z
K

Z
 

Z
Z

Z
 

Z
Z

Z
Z



Strands Goals Learner Outcomes
SEVENTH GRADE MATH

Whole
Numbers

Addition----
Subtraction ■ 
Multiplication ■ 
Division

Problem Solving ■

Estimation -------

Adds 2 or more 3-12 digit numbers with regrouping.
Subtracts 3-12 digit numbers with regrouping across zeroes. 
Multiplies 3-6 digit numbers by 2-4 digit numbers.
Divides 2-7 digit number by a 2-4 digit number with remainders.
Applies divisibility rules for 2,3,4,5,6,8,9, snf 10
Solves word problems using binary operations
Solves word problems using 2 binary operations with 5 step method.
Estimates sums, differences, products, and quotients.

Application 
Application 
Application 
Application 
Application 
Application 
Analysis 
Application

Taxonomy M / D

Decimals

Basic Skills

A ddition-----------
Subtraction-------
Multiplication — 
Division ----------

Problem Solving

Estimation -------

Names and writes numbers to millionths.
Compares numbers to millionths.
Round numbers through millonths.
Adds 2 or more decimals through millionths with regrouping.
Subtracts 2 decimals through millionths with regrouping.
Multiplies 3-6 digit decimals by 2-4 digit whole numbers and decimals. 
Divides 2-7 digit decimal or whole number by a 2-4 digit decimal 
or whole number.
Solves word problems using 2 binary operations with the 5 step 
method (whole numbers, decimals, and fractions).
Estimates sums, differences, products and quotients.

Comprehension
Analysis
Application
Application
Application
Comprehension

Comprehension

Analysis
Application

Fractions Basic Skills

Identifies greatest common factor of 2 numbers.
Identifies least common multiple of 2 numbers./
Finds equivalent fractions.
Compares fractions and mixed numbers.
■Renames a mixed number as a fraction and fraction as a mixed number. 
Finds reciprocal.

Application
Application
Application
Analysis
Application
Application 2

2
0

2
0

0
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2
2

2
2

2
 

0
2

0
0

0
0
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SEVENTH GRADE MATH

Strands Goals Learner Outcomes T axonomv M / D

Percents

Basic Skills Changes decimal to a percent and vice versa. 
Changes a fraction to a percent and vice versa. 
Finds the rate given the part and base.
Finds the part given the rate and base.
Finds the base given the rate and part.
Applies percent formula to word problems.

Application
Application
Application
Application
Application
Application

Integers

Basic Skills

Addition--------
Subtraction —  
Multiplication ■ 
D iv ision--------
Problem Solving ■

Recognizes positive and negative integers. 
Recognizes absolute values.
Recognizes opposites.
Compares integers.
Adds integers.
Subtracts integers.
Multiplies integers.
Divides integers.
Solves word problems using binary operations.

Comprehension
Comprehension
Comprehension
Analysis
Application
Application
Application
Application
Application

Geometry Basic Skills

Identifies and defines points, lines, line segments, angles, rays, plains, 
parallel planes, perpendicular lines, and perpendicular planes.
Identifies and defines acute, obtuse and right angles.
Identifies acute, obtuse, and right triangles.
Identifies and defines special quadrilaterals and regular polygons. 
Identifies and defines geometric solids.
Tests for congruency in triangles 
Identifies and defines parts of a circle.

Comprehension D
Comprehension M
Comprehension D
Comprehension D
Comprehension D
Analysis D
Comprehension D
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SEVENTH GRADE MATH

Strands

Geometry

Goals Learner Outcomes Taxonomy M / D

Formulas

Finds perimeter of geometric shapes. 
Finds area of geometric shapes.
Finds circumference of a circle.
Finds surface area of geometric solids. 
Finds volume of geometric solids.

Application
Application
Application
Application
Application
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