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CHAPTER I 

INTRODUCTION 

Improving teaching is a continuing concern on every college 

campus. Although attention is frequently focused on the faculty, it 

is the student who is of primary concern when the conditions of 

teaching and learning are investigated. Educators are continually 

searching for new and more effective methods of instruction in their 

classroom procedures in order to improve the teaching-learning pro

cess. 

There have been, in recent years, several innovative approaches 

introduced to instruction. These have included individualized instruc

tion, computer-assisted instruction, and the use of auaio-visual aids 

as instructional techniques. These approaches are similar in that 

they, for the most part, help students attain a specified level of 

performance by providing instruction in small increments, asking one 

or more questions about each step in the instruction and providing 

instant knowledge of whether each answer is right or wrong. Each of 

these methods has allowed the student to progress at his own pace 

but has also required the student to rely on self motivation for 

achievement of goals. 

A problem faced by many colleges and universities which wish to 

introduce innovative methods of teaching is that of inadequate funos. 

In order for institutions to discover more effective techniques of 

classroom instruction, funds must be made available for additional 
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production of materials, employment of personnel, and construction of 

facilities. Many institutions do not have adequate funds required to 

incorporate these methods. 

For many institutions innovative and less expensive approaches to 

effective teaching must be sought. One suggested method is the use of 

music and relaxation exercises in the classroom. Madsen (1971) sug

gested that music may be used as a contingent reinforcer to shape 

academic behavior. Girard (1954) concluded that music often aispelled 

anxiety in the classroom and allowed the relaxed student to become 

stimulated to learn more effectively. 

Traditionally, typical classroom activities have been conducted in 

such a manner as to produce high levels of tension and anxiety for the 

student. This type of environment has been found to be detrimental to 

the learning process. Astor (1974) agreed that the learning environment 

should maintain a low anxiety level with a supportive atmosphere in 

order to produce positive mental states which will influence learning 

efficiency. Lawerence (1972) further concluded that one's ability to 

absorb and assimilate information, to become more receptive to new 

ideas, and to accept increasea suggestibility was due largely to a 

relaxed state of mind. Roberts (1974) reported positive results which 

included fewer disciplinary problems, more class participation, and an 

increased enthusiasm for classwork. 

The study was based upon the premise that by producing a positive 

atmosphere and by using group relaxation techniques, students would 

be able to achieve at a faster and higher rate than those in a 



conventional classroom environment. Additionally, the incorporation of 

this method of instruction would not require the large expenditure of 

institutional funds necessitated by the use of many other instructional 

techniques. 

Purpose of the Study 

The purpose of this study was to apply group relaxation techniques 

to two general business administration freshman classes in a Texas 

community college and to teach a control group in a conventional manner 

to determine if there would be a significant effect on learning. The 

published research to date, although limited, has primarily been con

cerned with individualized instruction, audio-tutorial labs, computer 

assisted instruction, and programmed instruction. Although there 

have been reports of success with the utilization of each of these 

methods, there have been, at the same time, arguments against them. 

Beard (1972) argues against the extensive development of such tech

niques due to the rapid outdating of material and the necessary expense 

of developing programmed materials. Kershaw (1976) relates the dis

advantage of the time involved to develop individualized instruction 

materials. This time, added to the teaching load of a teacher in a 

community college environment, in effect, restricts the teacher's 

opportunity to do research and to keep up with developments in their 

field. 

In that the use of group relaxation techniques in classroom 

teaching requires little or no additional preparation and probabl> no 



additional expenditure of institutional funds, it was felt that this 

would be a viable alternative to the conventional method of classroom 

instruction. 

Questions 

Several questions were posed as related to this study. 

1. Is a classroom method utilizing relaxation techniques an 

effective tool in the teaching of business administration courses? 

2. Is there a significant difference in learning efficiency 

between a control group taught in the conventional manner and experi

mental groups that included a methodology involving relaxation tech

niques? 

3. Is there a significant difference between an experimental 

group that used only general relaxation suggestion and background 

music (Experimental Group I) and an experimental group that partici

pated in systematic relaxation exercises in addition to the background 

music (Experimental Group II)? 

Hypotheses 

Hypothesis Number One 

There are no significant differences between the achievement 

levels of the control and experimental groups. 

Hypothesis Number Two 

There are no significant differences between Experimental Group 

I and Experimental Group II achievement levels as a function of: 



(A) Nelson Denny Reading Test 

(B) ACT Scores 

(C) Overall College GPA 

(Dj Pre-test 

Hypothesis Number Three 

There are no significant differences between Experimental Group 

I and the Control Group achievement levels as a function of: 

(A) Nelson Denny Reading Test 

(B) ACT Scores 

(C) Overall College GPA 

(D) Pre-test 

Hypothesis Number Four 

There are no significant differences between Experimental Group II 

and the Control Group achievement levels as a function of: 

(A) Nelson Denny Reading Test 

(B) ACT Scores 

(C; Overall College GPA 

(C) Pre-test 

Hypothesis Number Five 

There are no significant differences between Experimental Group I 

and Experimental Group II combined and the Control Group achievement 

levels as a function of: 

(A) Nelson Denny Reading Test 

(B) ACT Scores 



(C) Overall College GPA 

(D) Pre-test 

Research Design 

The research design selected for this study was a non-randomized 

control group pre-test post-test design using three groups. 

Limitation of the Study 

The population chosen for this study was limited to three 

regularly scheduled freshman general business administration classes. 

Students had previously pre-registered for these sections so as to 

prohibit the matching of individual students between groups. 



CHAPTER II 

REVIEW OF THE LITERATURE 

There was no literature found concerning the effects of group 

relaxation techniques on student achievement in a general business 

administration course; therefore, it was necessary to rely on litera

ture in related areas. Subsequently, the review of the literature in 

this study was subdivided into three primary divisions. These divisions 

were relaxation techniques in general, music used as an aid in the 

relaxation process, and innovative methods of instruction in business 

administration courses. 

General Relaxation 

In reviewing the literature of general relaxation techniques, the 

research indicates that these techniques are successful in reducing 

anxiety levels and, under certain conditions, in improving student 

achievement. Note must be made here that not all the literature 

reviewed in this section deals with college students. However, the 

research objectives employed remained the same as those used in the 

study of college students, thus making the published research pertinent 

to this study. 

The first research based study of relaxation was conducted by 

Jacobson (1938). He concluded that anxiety and muscular relaxation 

produce opposite physiologic states and, therefore, cannot exist 

together. Group relaxation was practiced in a quiet room; a passive 
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attitude was essential because mental images induce slight, measurable 

tensions in muscles, especially those of the eyes and face. The sub

ject was taught to recognize even slight contractions of his muscles so 

that he could avoid them and achieve the deepest degree of relaxation 

possible. Jacobson strongly advocated the application of relaxation to 

any fear-provoking situations and allotted time during therapy for 

clients to discuss these applications. The combination of relaxation 

techniques with instructions regarding their application to fear-pro

voking situations was found to constitute an effective procedure, 

whereas relaxation training alone may not be effective. While Jacobson 

maintained that relaxation reduces fear-provoking situations, Huxley 

(1942) in early studies suggested that memory works in somewhat the 

same manner. If one forgets a name, there will be a concentrated 

effort to remember it--which usually will fail. However, if one stops 

trying to remember and allows the mind to sink into a condition of 

alert passivity, then the chances that the name will return to con

sciousness of its own accord are increased. Memory works best, Huxley 

maintains, when the mind is in a state of dynamic relaxation. Similarly, 

Pascal (1949), in a laboratory experiment, tested the effects of relaxa

tion upon test taking. Brief relaxation instructions were found to 

significantly improve the recall of previously learned nonsense sylla

bles. Pascal also found that relaxation immediately prior to recall 

significantly improved recall, but relaxation instructions given iĵ .ne-

diately after learning were ineffective. It is important to note that 

subjects in this experiment were not selected for high anxiety level. 



Pinsker (1971) pointed out that the state of relaxation just oefore 

sleep is an ideal condition for learning. Three months after studies 

were conducted involving English ^ord memorization with relaxation, 

technique recall tests were administered. Approximately 50 to 60 per

cent of the words learned in the conventional manner were recalled, 

while 90 to 94 percent learned in the state of relaxation were remem

bered. He stated there are many advantages to memorizing in the relaxed 

state including: Pinsker (1971, p. 52) 

1. The state of relaxation is learnea quite easily. 

2. The words are learned without any special effort. 

3. It is harmless to the health. 

4. Instructions to memorize during the relaxed state lingered 

and sharpened other senses of memorization, such as visual memory. 

Koeppen (1974) reported that all students experience some degree 

of tension at one time or another. This tension can range from an 

"uptight" feeling immediately prior to an unprepared-for oral book 

report to generalized tension and worry throughout the day. Some stu

dents experience discomfort during specific subject matter periods, 

others when beginning a new task, while still others become upset after 

correction from the teacher. Relaxation exercises can help students to 

become aware of the feelings of body tension and provide skills to 

reduce it. 

Koeppen also reported that relaxation training can take place 

during individual or group counseling sessions, in physical education 

classes or in a regular classroom setting. Once stuaents develop the 

/ 
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skills, they can relax without instructions from the teacher and thereby 

implement a higher degree of self control. 

Roberts (1974) reported excellent results with his study utilizing 

relaxation techniques. The students first underwent a self relaxation 

exercise which was followed with the presentation of cognitive material 

for integration with information previously given. The distinct advan

tages of using relaxation techniques were fewer discipline problems, 

more class participation, and an enthusiasm for classwork. 

McKim (1974) pointed out that relaxation and attention are two 

aspects of the same problem. Relaxation involves loosening up and 

letting go, whereas attention involves focusing energy and finding 

excitement in discovery. Rugg (1963) stated that nothing is more basic 

than the role of the body. We not only move with it, we think with it, 

feel with it, and imagine with it. Overly tense muscles divert atten

tion, restrict circulation of blood, waste energy, and stress the 

nervous system. McKim points out that the ability to relax attentively 

is especially important to visual thinking. Relaxed attention occurs 

when the balance of relaxation and tension brought to a task is appro

priate. Although the art of relaxed attention is frequently taught to 

athletes and performing artists, attention is rarely paid to those who 

would develop skill in thinking. McKim further stated that contemporary 

education commonly inculcates fear, tension, and forced attention to the 

detriment of thinking. Relaxed attention can be and should be taught. 

Negative thinking habits are reinforced by education that does not 

treat relaxed attention as an essential preparation. 
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Lawrence (1972) suggested that "relaxed alertness" will increase 

one's ability to absorb and assimilate information due to increased 

suggestability, increased openness to new ideas, and decreased defen-

siveness to suggestions. Barber (1965) concurred in saying that people 

improve on cognitive tasks when positive suggestion and explanation of 

the tasks are made. 

Deffenbacher and Payne (1977) concluded that procedures for relaxa

tion seem to offer much to students. First, these procedures serve as 

effective treatments for focal anxieties. Second, they may develop 

relaxation as a generalized coping skill. Third, relaxation programs 

could contribute significantly to skills-oriented programs since there 

seem to be few behaviors where calmness would be inappropriate in pre

paring for or executing a set of skills. Thus, relaxation might add 

significantly to skills-oriented programs such as assertiveness train

ing, social skills training, speech and teaching courses, and study 

skills programs, situations in which anxiety is often problematic. 

McBrien (1978) implied that relaxation as a strategy for counselors 

as consultants to teachers is feasible when working with hyperactive 

children. Use of relaxation training should not be limited to hyper

active students. Group applications are possible, and teachers and 

counselors can team to teach relaxation to whole classes. Relaxation 

prior to testing, reading, or study sessions appears to be beneficial. 

Applied to anxiety states, group relaxation techniques attempt 

both to alleviate anxieties and to develop general coping skills for 

anxiety-arousing situations. Relaxation has been successfully employed 
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as a coping skill for self control of anxiety. Suinn and Richardson 

(1971) found that relaxation as a self control procedure was effective 

in reducing test anxiety in the field of mathematics. 

Wolpe (1969) suggested that the relaxation process should start 

with breathing exercises and be concluded with tensing and then relaxing 

of muscles. Relaxing is advantageous in that deep relaxation acts as an 

inhibitor of anxiety to the extent that relaxation and anxiety cannot 

coexist. The results of an experiment conducted by Stroughan and 

Dufort (1969) supported the view that relaxation does make a difference 

in the immediate and delayed recall of verbal material. Their research 

concerned the hypothesis that relaxation instructions help the recall 

of verbal material by anxious subjects but hinder the recall by non-

anxious subjects. They also concluded that students who measured high 

in anxiety were somewhat hindered. As in other research, this study 

found that relaxation prior to acquistion was more effective in helping 

the high anxiety group than relaxation prior to recall. They suggested 

that the reduction of test anxiety should also involve the learning 

situation prior to test taking. 

Goldfried (1971) defined relaxation as an active coping skill 

which was acquired over the course of desensitization therapy. He 

advocated that explicit instructions be given to the client to apply 

relaxational coping skill during actual encounters with the fear stimu

lus. Relaxation, paired with instructions concerning its application, 

may be an effective treatment in dealing with attention control. 
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Dowaliby and Schumer i.1971) concluded that students who measured 

high in manifest anxiety performed better in teacher-centered class

rooms, whereas those who measured low in anxiety performed better in 

student-centered classroom instruction. 

Chang and Denney (1976) concurred that relaxation procedures are 

aimed at imparting a general coping skill with which the client may 

reduce anxiety whenever it is encountered. Accordingly, it follows 

that greater generalization of treatment effects might occur for 

applied relaxation than for the more focused treatments such as desen

sitization. One might expect applied relaxationjto be particularly 

valuable_for dealing with individuals who initially show high levels of 

general anxiety. 

In a study conducted by Lupin (1976), deep relaxation exercises 

were utilized with story series to determine their effects upon 

hyperactivity and its behavioral concomitants. The authors used a 

series of relaxation exercises to teach students deep muscle relaxa

tion. These exercises involved the alternate tensing and relaxing of 

muscle groups. A series of five follow-up stories to reinforce relaxa

tion were also developed to prevent boredom with the relaxation exer

cises. Classroom behaviors were analyzed, and three out of five 

behaviors showed significant improvement in a positive direction from 

pre to post-test treatment. 

Sarason (1961), O'Neil U972), and Tobias (1973) agreed that 

anxiety responses are produced by personally threatening conditions and 

these responses interfere with an on-going test-relevant activity and 
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lead to a lowering of performance level. Sarason (1961) also says 

present findings demonstrate that for both men and women there are 

significantly negative relationships between anxiety levels of sub

jects experienced in testing situations and a variety of intellectual 

measures. 

Leherissey, O'Neil, Heinrich, and Hanser (1973) conducted two 

studies investigating the effects of trait anxiety levels, response 

modes, and program length of state anxiety and post-test performance 

for familiar and technical computer-assisted instruction materials. 

The findings of both studies indicated that the impact of the construc

ted response variable was paramount in that students in this response 

mode condition had higher levels of state anxiety and poorer perform

ance as the total technical post-test than students in the reading 

groups. 

Benson (1974) referred to group relaxation as a technique which 

seeks to achieve increased discriminative control of skeletal muscle 

until a subject is able to induce very low levels of tones in the 

major muscle groups. Two sections of an undergraduate psychology class 

at the University of Maryland completed the Inventory of Test Anxiety 

during the first class session. The students were divided into low, 

moderate and high test anxiety groups. Three examinations were given 

throughout the semester. The Inventory of Test Anxiety was administered 

immediately following each examination. Osterhouse 1,1975) concluded 

that the highest levels of anxiety were found during the first examina

tion and decreased during subsequent ones. Although low and moderate 
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test anxiety students did not differ significantly in their examination 

scores, high test anxiety students received significantly lower scores 

than did those students whose test anxiety was moderate. 

King (1976) concluded that trait anxiety may have both a direct 

influence on achievement and an indirect influence through trait 

anxiety. The State-Trait Anxiety Inventory was completed three times: 

at the beginning of the quarter following a pre-test, following the 

midterm examination, and following the final examination. The highest 

correlations between anxiety and achievement were found between midterm 

state anxiety and midterm and final examination scores. State anxiety 

scores were higher than trait anxiety scores indicating that test con

ditions were stressful. 

Wittmaier (1976) administered the Achievement Anxiety Test to more 

than 200 introductory psychology students before taking an examination. 

The students were divided into two groups: the low anxious group con

sisted of 26 men and 16 women; the high anxious group consisted of 73 

men and 104 women. Half the students had been given the opportunity to 

comment on the examination which produced a greater state of anxiety 

than the other students experienced. Contrary to expectations, the low 

anxious group in this higher anxiety producing condition had a non-

significantly higher examination score than did the low anxious group 

in the normal condition. 

Laxer (1969) conducted a study comparing the effects of relaxation 

to desensitization. After treatment, the results were compared to 

those of a no-treatment control group. It appeared that the experimental 
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groups underwent a significant reduction in anxiety. Laxer also pointed 

out that the relaxation treatment was more effective in reducing general 

anxiety than was systematic desensitization. 

Laxer (1970), in another study, tested the hypothesis that the 

efficacy of systematic desensitization could be attributed to a general 

reduction in anxiety as a result of relaxation training. Jacobson's 

(1938) relaxation technique was used in this study. Relaxation train

ing consisted of tensing exercises for the first week, followed by deep 

muscle relaxation training for the remaining seven weeks. The results 

of this study showed that reduction in test anxiety was found only for 

subjects placed in conditions employing relaxation training. 

Rugg (1963) maintained that physical relaxation techniques provide 

an excellent way to break the cycle of fear, worry, and tension. In a 

study dealing with changes in anxiety levels as a factor of test per

formance. Bond (1977) administered the Multiple Affect Adjective Check 

List to 110 undergraduate women in a family development course, once on 

a non-test day one month prior to a test and once immediately before a 

test. Although neither non-test day anxiety nor test day anxiety alone 

was significantly related to test performance, changes in anxiety levels 

were found to be significantly related. The students with an increase 

in anxiety on the day of the test performed significantly lower than 

did the students whose anxiety levels either decreased or increased only 

slightly. 

In a study concerning the relation of anxiety to several indices 

of intelligence, Sarason (1959; pointed out that the Test Anxiety Scale 
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was significantly and negatively related to intellectual performance. 

The study also showed that general measures of anxiety were unrelated 

to performance. 

Music 

The second subdivision of the review of literature concerns the 

use of music as an aid in reducing anxiety and in increasing learning. 

In general, it was found that music can reduce anxiety levels and can 

be used in conjunction with physical relaxation exercises to relieve 

tension, Schwartz (1954) pointed out that music can be used as an 

aid to relaxation in that it quieted the mind and inner mental noise. 

When listening to music, a person becomes susceptable to suggestion as 

the "mental censor" is off guard. In addition, one becomes aware of 

unused resources and strengths to release reserved capabilities and 

abilities of the mind as relaxation increases. In order to relax more 

effectively, a person should employ slow deep breathing to quiet 

emotion, and avoid the shallow type breathing which is typical of the 

individual who is tense or under emotional strain. 

Grossberg (1965) found that soft, relaxing music can prepare a 

person to experience stress with as little anxiety as possible, as well 

as reduce anxiety itself. Stoudenmire (1975) conducted studies to 

investigate the relative effects of muscle relaxation and relaxing 

music on the reduction in state and trait anxiety. Two groups were used 

in this study which were randomly assigned to receive either muscle 

relaxation training or music. The results suggested that relaxing music 
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can be as effective a method of anxiety reduction as is muscle relaxa

tion training. 

A number of studies have involved the use of music as a vehicle to 

increase learning. Harrison, et al (1966) reported a positive increase 

in performance of retarded children when music was used in their 

teaching environment. While there are many studies involving the effect 

of music and noise on adults and young people in institutions, very few 

studies have investigated the use of music in noisy environments. 

Vernetti and Jacobs (1972) conducted a study to determine the effect of 

music on a population of children with learning disabilities who were 

exposed to alternating conditions of noise and noise masked by music. 

No significant differences were reported. Lehman, Dreswell, and Huffman 

(1966) concluded, after their investigation into the effects of noise 

on college students' performance, that higher scores in mathematics and 

reading were achieved as noise levels were decreased. It would follow 

that if music can mask out extraneous noises or reduce noise levels, 

achievement gains can be attributed to the use of background music as 

a positive learning aid. 

Robison (1971) suggested that listening to music may stimulate or 

calm people according to the tempo and dynamics involved. When an 

individual uses muscles to reproduce the rhythm and is carried along 

with it, the power of rhythm to energize and bring about order becomes 

a part of the person's being and aids in his physical, mental, and 

emotional development. 
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Girard stated psychiatric studies have brought to light the 

following facts: (1954, p. 105) 

1. Music has the property of producing various moods, and by 

means of appropriate music an anxious mood may be dispelled by a hope

ful mood induced by music. 

2. Music has the property of facilitating self expression, and 

by expressing the tensions that give rise to anxieties, the latter are 

quite often eliminated. 

3. The associative response whereby music stimulates the process 

of thought, and of both memory and fantasy formation, makes it evident 

that such stimulation may facilitate the expression of repressed or 

unconscious mental elements which give rise to anxiety. Thus, the 

anxiety is eliminated. 

Additional research has suggested that music may be used as a con

tingent reinforcer to shape other academic behaviors. In a series of 

studies, Madsen (1971) used music listening as a "payoff" for finishing 

less desirable academic tasks. These "payoff" music experiences were 

also structured to increase auditory discrimination and then augment 

language art programs. In other studies, music has been used to teach 

reading skills to disadvantaged children. It appears that the young 

children may have a high auditory discrimination capacity for tones and 

melodies that can be used to develop verbal discrimination abilities. 

Through systematic application of music and tone pairing, there is the 

possibility of decreasing effects of cultural differences with regard 

to language skills. 
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Regelski (1977) contended that most education has been devoted to 

common sense wisdom and that our society favors the abstractions con

veyed in language, logic, and mathematics. This type of learning is 

detrimental to the development of the whole person. However, if music, 

music behavior, and music processing of stimulus input were to be 

incorporated into the learning environment, the whole person concept 

of education might be achieved. Learning with the aid of music can 

occur quite naturally and informally if teachers arrange or provide 

certain music stimuli or music environments. 

Business Administration Methodologies 

Educational institutions continually are attempting to develop 

and implement improved and more viable methods of instruction. Studies 

indicate business administration courses are involved with individual

ized instruction, programmed instruction, computerized instruction, and 

other similar methods and instructions. 

The increased growth in enrollment of community colleges and 

their expanding roles within the community create inherent problems 

insofar as teaching courses which use the individualized method of 

instruction. Enlarged class sizes not only tends to reduce instruc

tional effectiveness but also increases the cost. Kupsh (1976) pointed 

out that a school's financial situation was a most important considera

tion in inaugurating new methodologies since there are many initial 

expenses to be absorbed. Additional staff members, special assistants, 

lab assistants, and released time for instructors to develop programs 
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must be financed. Although Kupsh's individualized lab program was 

considered to be a success, there are other problems to be considered. 

The first of these problems concerns the teachers themselves. Kupsh 

points out that teachers must be convinced that they should partici

pate in a different system of teaching; that is, to become developers 

and managers of a system and believe that it is a viable alternative 

to the conventional method of instruction. 

A portion of a statement of the Policies Commission for Business 

and Economics (1974) inferred that teachers have been limited to the 

extent they could individualize their courses due to insufficient 

facilities and equipment and by lacking expertise in hovu to individual

ize their courses to meet student needs. However, the Commission does 

believe that advancement in educational and media technology, greater 

sophistication being achieved in developing instructional materials, and 

the increased flexibility in utilizing school time \uill greatly enhance 

the opportunities for the individualization of instruction. This state

ment conveyed the realization, which business educators have always 

recognized, that providing for the individual needs of students is one 

of the basic principles of American education. This statement also 

reinforces the conclusion that instruction is individualized when the 

learning objectives, instructional materials, and learning and evalua

tion procedures are based on the idea that students differ and do not 

learn at the same rate and in the same manner. 

White (1976), Brown (1974), and Dougherty (1975) all concurred 

that individualized instruction can be beneficial to some students. 

file:///uill


Brown found that, although there were no significant differences in 

achievement found between the control and experimental groups, alter

native methods of instruction should be provided for those students 

who prefer to study on their own with lab and other alternatives pro

vided. In his study, conducted at Northern Illinois University, Brown 

attempted to find an alternative to large group lectures for students 

enrolled in his Introduction to Business course. Students were given 

the choice of participating in a learning laboratory or attending 

lectures two times a week. White, in a review of research of indivi

dualized instruction in business courses, found that individualized 

instruction may be successfully utilized to teach small group classes 

in core areas or special learning topics within a conventionally taught 

course. The majority of the researchers surveyed were in agreement 

that individualized instruction may be advantageous in small classes, 

but more research is needed to ascertain the importance of student 

ability in determining the success of the individualized method of 

instruction. 

Dougherty (1975) reported a high degree of success after the 

implementation of a business laboratory in the Buffalo Public Schools. 

The laboratory began on a small basis as a skill training center 

covering typewriting, shorthand, and business machines. Since its 

inception content in these courses, it has expanded to encompass the 

entire business program, including bookkeeping, business mathematics, 

distribution, and business law. After one year of operation, results 

of an evaluation test showed that 25 percent more students obtained a 
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passing grade. It was also found that the students had more confidence 

when applying for employment and were better able to conduct themselves 

during interviews and other encounters with prospective employers. The 

business laboratory has resulted in better trained students, increased 

interest in the business program, and more successful students due to 

the individualized tutoring aspect of the laboratory experience and 

employability. 

Three methods of teaching introduction to accounting were employed 

by Bukowski (1976). Two sections were individualized, and one was 

taught by the textbook lecture method. Achievement gains were measured 

by a pre-test and post-test, with no significant differences being 

observed. Sutherland (1975) in another study teaching Introduction to 

Business utilized individualized instruction in one section, the 

lecture-discussion method in a second and the lecture-aiscussion with 

the students given the option of using the individualized materials as 

a supplement. End of course achievement scores found the optional 

section to be significantly better than the individualized section. 

Paden (1977) found that students utilizing the programmed logic 

for automated teaching operations (PLATO) in a first semester economics 

course at the University of Illinois did significantly better on the 

first hour, second hour, and the final examination than those who did 

not use the program. As judged by questionnaire answers, students 

perceived they learned more using PLATO than in previous courses 

because they studied harder, studied with greater regularity, and 

because they were required to demonstrate understanding of important 
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concepts. Programs of this type are usually quite expensive, and, in 

this case, research was made possible through external funding by the 

Department of the Navy. 

Blochus (1974) inferred that teaching business courses utilizing 

small groups can be one of the most powerful weapons in the teacher's 

repertoire, if goals are clearly defined. The basic format for small 

group instruction is for teachers to outline the purposes of the group 

tasks and divide the class into groups. The groups then elect chair

persons and recorders in order to pursue their tasks, after which the 

groups report back and receive feedback. Bird (1976) suggested the use 

of course centers as an alternative to the conventional method of 

instruction. He contended course centers would benefit students by 

providing a focal point for specific courses. The use of this method 

would require a student to study more on his own and would utilize, not 

only tutors, but also audiovisual aids, handouts, case studies, and 

teaching equipment. Bird stated that it seemed reasonable and educa-

tidnally sound to encourage students to study on their own. Although 

it may prove somewhat traumatic for the student, it is a necessary 

experience since too many have been "spoon fed" and have come to rely 

upon their tutors to an unhealthy extent. 

Cheatman pointed out that teaching accounting concepts in a class

room situation can be frustrating to both teachers and students for 

several of the following reasons: v,1954, p. 25) 

1. Textbook problems do not provide real world experience. 

2. Much of the material relates to large corporate business. 
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3. Both accounting students and students from other business 

disciplines may fail to appreciate the need for accurate record 

keeping by both large and small businesses. 

Mississippi State University has reported on their participation 

in the Small Business Institute. This was a program in which student 

teams counseled with selected small businesses in their area and 

endeavored to help them find solutions to their individual business 

problems. One positive result that evolved from this experience was 

that students gained insight into the bookkeeping problems of the small 

businessman. Teams were also afforded opportunities to give financial 

advice in such accounting related areas as taxes and insurance. One 

further benefit was that students learned to apply their knowledge to 

different small business situations. Students learned that in account

ing areas there are occupational opportunities for accountants and 

bookkeepers in the small business environment as well as in accounting 

firms that specialize in recordkeeping for small businesses. 

Beard (1972) argued against the extensive development of pro

grammed instruction packages because knowledge is growing so rapidly 

the content may soon be out of date. It is estimated that, at a 

minimum, about eighty hours is required to prepare three hours of a 

programmed text, and assurance of a reasonable life span is necessary 

to justify the personal and financial expense. Kershaw (1976) related 

the disadvantage of time involved with the development of materials and 

the teacher time essential with this method of instruction. He argued 

there is little or no time for research for teachers in the community 
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college environment and, as a result, teachers have difficulty 

remaining abreast of their professional fields. 

This is not to imply that individualized instruction, programmed 

instruction, computer assisted instruction, and other similar methods, 

do not have merit. It is to suggest that, at best, these are alterna

tives to the conventional modes of instruction. There is a need to 

continue the study of the process of learning in order to see if 

techniques such as learning through relaxation may be more productive 

when viewed from the standpoint of class size and the minimum amount of 

financial resources required. 

Summary 

Research indicates that general relaxation techniques are suc

cessful when attempting to reduce anxiety levels and, under certain 

conditions, does aid in improving student achievement. Studies have 

indicated that relaxation exercises cannot only aid in reducing stress 

in fear-provoking situations, such as taking exams, but also that 

memory works best when the mind is in a state of relaxation. It has 

been suggested that the relaxation process should start with breathing 

exercises and be concluded with tensing and then relaxing of muscles. 

Relaxing is advantageous in that deep relaxation acts as an inhibitor 

of anxiety to the extent that relaxation and anxiety cannot coexist. 

It has been concluded that overly tense muscles divert attention and 

stress the nervous system and that contemporary education commonly 

inculcates fear, tension, and forced attention to the detriment of 
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thinking. In order to combat this situation, it has been suggested 

that relaxed attention can be and should be taught and incorporated 

into the teaching-learning process. 

Research has been conducted concerning the use of music as an aid 

in reducing anxiety and in increasing student achievement. Results 

have indicated that relaxing music can be as an effective method of 

anxiety reduction as is muscle relaxation. It has been suggested that 

listening to music may stimulate or calm people according to the tempo 

and dynamics involved and has also been indicated that music may be 

used as a contingent reinforcer to shape other academic behaviors. In 

general, it has been found that music can reduce anxiety levels and can 

be used in conjunction with physical relaxation exercises to relieve 

tension and thus improve student learning. 

Innovative methods of instruction have been introduced and 

incorporated in teaching courses in business administration. Although 

these varying techniques of presenting material have proven successful 

in most instances, there are inherent problems that may restrict the 

incorporation of these methods in many institutions. The problem areas 

that may be involved with these varying methods of instruction are the 

lack of institutional funds to be used for the development of materials, 

instructor time required for the development of materials, and the 

assurance of a reasonable life span of materials, once developed, to 

justify the expense involved. 

It has been concluded from the review of the literature that 

educators are continually searching for new and more effective methods 
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of instruction to adopt in their classroom procedures in order to 

improve the teaching-learning process. It has been suggested that 

traditionally, the typical class has been conducted in such a manner 

so as to produce high levels of tension and anxiety for the student. 

The review of pertinent literature reinforced the original premise upon 

which this study was based. The premise being that by producing a 

positive atmosphere in the classroom and by using physical relaxation 

exercises in conjunction with listening to soft relaxing music, stu

dents would be able to achieve at a faster rate than those in a con

ventional classroom environment. 



CHAPTER III 

METHODS AND PROCEDURES 

The purposes of this study were to apply group relaxation 

techniques to two freshman classes at Amarillo College and to teach 

a control group in a conventional manner to determine if there would 

be a significant effect on learning and retention in a general busi

ness administration course. 

Subjects 

The sample of this study consisted of three regularly scheduled 

classes of a general business administration course. The classes 

were conducted at Amarillo College, a two year institution located in 

Amarillo, Texas. The study considered both original and final enroll

ment numbers, and the breakdown was as follows: 

Group Original Enrollment Final Enrollment 

Experimental I 30 27 

Experimental II 28 23 

Control 24 16 

Total 82 66 

Amarillo College utilizes a pre-registration procedure in its 

enrollment process; thus, many of the students in the three sections 

taught had enrolled for these classes the previous semester. This 

procedure posed a problem in that it prohibited matching individual 

29 
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students between the groups being studies. Due to the differing 

problems of community college students, it was impossible to reschedule 

class hours. The majority of community college students have to work 

to either partially or fully support their educational expenses and, 

therefore, have to schedule their classes around their work schedule. 

Another problem was that no more than one section was scheduled at 

the same hour, thus prohibiting students moving from one section to 

another. The intact group approach was, therefore, required by the 

practical restriction of pre-scheduling. The three groups were 

arbitrarily designated as experimental or control groups prior to the 

beginning of the semester. 

Procedures 

This study was conducted during classroom time between the months 

of September and December in a standard academic year fall semester. 

During the first class meeting, the experimental groups were given an 

orientation to the study. At that time the students in these classes 

were given the choice of participating in the study or taking another 

business course being conducted at the same time. 

Students in each of the three classes were informed that the 

Nelson Denny Reading Test would be administered in order to ascertain 

the reading level of every student. Students were informed the scores 

on this test would be used only for information, would not effect the 

grade earned in the course, and the results would be made available to 

each individual. This test was administered during the first class 
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meeting of the control group, but due to the first class meeting 

orientation of the experimental groups, the test was administered 

during the second class meeting. 

Each class was then administered a pre-test to ascertain each 

group's level of understanding of the general business environment. 

In addition to the pre-test, there were six unit exams administered 

at regular intervals during the semester. A final examination or post-

test was administered at the end of the semester for the purpose of 

evaluating the retention level of material presented throughout the 

semester. 

Treatment 

A one hour presentation of the importance of relaxation to learn

ing was provided Experimental Group I at the first class meeting and 

instructions in the use of progressive muscle relaxation were given. 

Experimental Group I was presented class material throughout the 

semester using group relaxation techniques. Recorded soft background 

music was turned on at the beginning of class and played throughout 

the entire class meeting. Appendix D contains a list of selections 

of music used. The students in this class were instructed to relax, 

using individual approaches from the relaxation methods in which they 

had been instructed during the first five minutes of the class. A 

review of material presented during the prior class meeting was con

ducted during the next fifteen to eighteen minutes of the class. At 

this time another cassette player with a relaxation tape was turned on. 
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During the next five minutes, the class participated in a progressive 

muscle relaxation exercise. The exercise entailed being instructed to 

breathe in a particular way, to focus attention on parts of the body to 

increase relaxation, and to think of particular pleasant situations in 

order to attain a relaxed, positive attitude. The transcript of this 

tape appears as Appendix A. The remaining class time was devoted to 

the presentation of new material. A daily class schedule is contained 

in Appendix C. Each unit exam was administered in the same manner, 

using background music and class participation in the relaxation exer

cise before taking the exam. This procedure allowed the student to 

take the exam using the same positive, relaxed atmosphere under which 

the material had previously been presented. 

Experimental Group II was provided a similar one hour presentation 

on relaxation during the first class meeting. Various methods of 

relaxation were explained in detail, as well as the advantages of 

being able to relax during the learning process. The students were 

asked to choose which technique they preferred and to use it during 

the course of the semester. The methods discussed were the ones con

tained on the evaluation found in Appendix B, but the class was not 

limited to the use of those particular methods. No training in a 

specific technique was provided, but students were encouraged to relax 

in any way that had been successful for them. During each class meeting 

the same soft background music was played. The students were asked to 

relax in the manner of their choosing during the first five minutes of 

the class meeting. Approximately the first half of the remaining time 
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was devoted to the review of previously presented material, and new 

material was presented during the last half of the class time. The 

daily class schedule for this group appears in Appendix C. Soft back

ground music was also played throughout the class meeting in which the 

unit exams were administered and the class was requested to use the 

first five minutes prior to the exam for the purpose of relaxing in 

their own way. This allowed the student to take the exam using the 

same positive, relaxed atmosphere under which the material had been 

presented. 

The control group did not have background music provided, nor did 

they participate in any type of relaxation exercises. The material was 

presented to this group in a conventional lecture method. The first 

half of the class meeting was devoted to the review of previously 

covered material, and the last half of the meeting was devoted to the 

coverage of new material. The control group's daily class schedule is 

also found in Appendix C. The repetition, or the review of previously 

covered material, provided a similar sequence and generally equated 

material coverage between the control and experimental groups. 

Design of the Study 

The research design selected for this study was a non-randomized 

control group pre-test post-test design using three groups. The 

treatment of the three groups in the design were as follows: 
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Experimental Group I Pre-test Treatment A, B, C Post-test 

Experimental Group II Pre-test Treatment A, B Post-test 

Control Group Pre-test No Treatment Post-test 

Treatment A consisted of providing a relaxed, positive classroom 

atmosphere. This was attained by the use of positive suggestion and 

encouragement throughout the semester. Treatment B was composed of the 

soft background music played throughout the class meeting, and Treatment 

C was the participation in the directed relaxation exercise. The final 

enrollment sample consisted of 66 community college freshmen. 

Experimental Group I consisted of 27 students and received all 

three types of treatment. Experimental Group II consisted of 23 stu

dents, and only treatments A and B were administered. The control group 

consisted of 16 students and did not receive any treatment. 

The independent variables in this study were the methods of pre

sentation: full treatment of one group, partial treatment of another 

group, and no treatment to the control group. The dependent variables 

were the achievement and retention level of each group. The control 

variables were the ACT Math, English, and Composite scores; the Nelson 

Denny Reading Test Vocabulary and Comprehensive scores; current college 

grade point average; and the pre-test. 



CHAPTER IV 

ANALYSIS OF THE DATA 

T test analysis may be used to determine if the differences between 

two sample means is statistically significant. Typically, the means 

between an experimental group and a control group are compared. There 

are, however, many research problems in education that involve more 

than two groups and yield more than two means. Isaac ,1972) states 

that the task of pairing up all relevant combinations of sample means 

and computing t tests soon becomes oppressive and, consequently, other 

analysis need to be performed to determine significance between groups. 

West (1970) and Isaac (1972) state that analysis of variance, 

although a preliminary and exploratory tool, is a convenient way to 

determine whether the means of more than two random samples are too 

different to attribute to sampling error. Although a study may be of 

the type which is suitable for analysis of variance, there may exist 

original differences between groups that warrant further statistical 

treatment. According to Sax (1968) the analysis of covariance repre

sents an extension of analysis of variance and can be used to test the 

significance of differences between two or more groups after initial 

differences between groups are statistically eliminated. Accordingly, 

the statistical treatments of this study were comprised of t tests, 

analysis of variance, and analysis of covariance. 

35 
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Equating Variables 

The equating variables used in this study were the vocabulary and 

comprehension sub-tests of the Nelson Denny Reading Test; the Math, 

English and Composite scores of the American College Testing (ACT) 

exam; the current semester's college grade point average; and a subject 

matter content pre-test. The equating variables were statistically 

treated to determine if original differences existed among groups, as 

well as to provide covariants for use in analysis of covariance statis

tical treatment which were a part of the evaluation of treatment effects. 

Although there was a difference of 15 raw score points for the 

vocabulary sub-test of the Nelson Denny Reading Test in the range of 

means for the four groups identified in the study, analysis of variance 

revealed no significant differences among groups for the original 

enrollment as reported in Table 1. At the end of the semester, the 

mean difference of the vocabulary sub-test of the Nelson Denny Reading 

Test for those students who remained had been reduced to 6.5 raw score 

points, with no significant differences among groups. Very small 

changes in the means of the experimental groups were noted; however, 

the mean for the Control group increased approximately 14 raw score 

points, indicating that students who had not persisted to the end of 

the course were those who had evidenced lower scores on this equating 

variable. 

Mean scores on the comprehension sub-test of the Nelson Denny 

Reading Test exhibited a range of approximately 7 raw score points as 

noted in Table 2 for the original enrollment. The mean scores for the 
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TABLE 1 

EQUATING VARIABLE ANOVA-NELSON DENNY READING TEST (VOCABULARY) 

Original Enrollment 

Group 

Experimental I 

Experimental II 

Experimental I & 

Control 

II 

Criterion Varia 

Source of 
Variation 

Between groups 

Within groups 

TOTAL 

ibli 

N 

30 

28 

58 

24 

B: Nelson 

SS 

307.31 

15345.79 

15653.10 

Mean 

32.43 

36.25 

34.28 

31.82 

Denny Reading 

MS 

153.66 

199.30 

198.14 

Standard Deviation 

Test 

11.82 

15.27 

13.61 

15.43 

(Vocabulary) 

df 

2 

77 

79 

F 

.771* 

* Not Significant 

Final Enrollment 

Criterion Variable: Nelson Denny Reading Test (Vocabulary) 

Group N Mean Standard Deviation 

11.60 

15.34 

13.69 

16,52 

Criterion Variable: Nelson Denny Reading Test (Vocabulary) 

Experimental I 

Experimental II 

Experimental I & II 

Control 

27 

23 

50 

16 

32.26 

38.70 

35.22 

34,25 

Source of 
Variation SS MS df 

Between groups 

Within groups 

TOTAL 

525.93 

12766.97 

13292.90 

262.97 

202.65 

204,51 

2 

63 

65 

1.30* 

* Not Significant 
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TABLE 2 

EQUATING VARIABLE ANOVA-NELSON DENNY READING TEST (COMPREHENSION) 

Original Enrollment 

Criterion Variable: Nelson Denny (Comprehension) 

t̂ roup N Mean Standard Deviation 

Experimental I 

Experimental II 

Experimental I & II 

Control 

30 

28 

58 

24 

44.20 

37.32 

40.88 

42.75 

10,19 

12.93 

12.00 

13.62 

Source of 
Variation 

Criterion Variable: Nelson Denny (Comprehension) 

SS MS df 

Between groups 

Within groups 

TOTAL 

* Not Significant 

756.98 

11104.82 

11861,80 

378,49 

144,22 

150,15 

2 

77 

79 

2.62^ 

Final Enrollment 

Criterion Variable: Nelson Denny yComprehension) 

Group 

Experimental I 

Experimental II 

Experimental I & 

Control 

II 

Criterion 

Source of 
Variation 

Between groups 

Within groups 

TOTAL 

N 

27 

23 

50 

16 

Variable: Ne 

SS 

312.22 

9538.02 

9850.00 

Mean 

43.56 

38.74 

41.34 

42.75 

Standard 

10. 

13, 

11. 

13. 

jlson Denny (Comprehension) 

MS 

156,11 

151.40 

151.54 

df 

2 

63 

65 

Deviation 

,28 

,50 

,99 

,62 

1 

F 

1.03* 

* Not Significant 
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comprehension sub-test for students who completed the semester resulted 

in a reduction of approximately 3 raw score points between the means. 

No statistical differences between the means of this sub-test occurred 

for either the original or final enrollment populations. 

The English, Math, and Composite scores for the ACT Test were 

analyzed to determine if significant differences existed among means for 

the groups in the study. Analysis of variance revealed no significant 

differences among the groups on the English sub-test of the ACT for 

either the original enrollment group or those who completed the semes

ter as covered in Table 3. Significant differences in the Math sub-test 

means were noted among the groups as reported in Table 4. Differences 

among the means, which were significant at the .01 level, were found for 

both the original enrollment and the final enrollment groups. The mean 

score for the Control group on this sub-test was higher than that found 

for the experimental groups for both the original enrollment and those 

who completed the semester. Significant differences were also found 

among the groups on the ACT Composite score means. The differences 

were significant at the .01 level for both the original and final 

enrollment groups as reported in Table 5. Higher mean scores for the 

Control group were again noted in both enrollment figures. 

Analysis of variance techniques, applied to the current semester 

of college grade point average during which the research was conducted, 

revealed no significant differences among the groups for either the 

original enrollment or those who persisted to the end of the semester. 
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TABLE 3 

EQUATING VARIABLE ANOVA-ACT ENGLISH 

Original Enrollment 

Criterion Variable: ACT English 

Group 

Experimental I 

Experimental II 

Experimental I & 

Control 

Source of 
Variation 

Between groups 

Within groups 

TOTAL 

II 

Cri 

N 

30 

28 

58 

24 

terion Varis 

SS 

39.79 

1155.59 

1195.38 

ible 

Mean 

15.87 

16.12 

15,98 

17,50 

: ACT Er 

MS 

19,89 

15,01 

15,13 

iqli 

Standard 

.sh 

df 

2 

77 

79 

4, 

2, 

3 

4, 

Deviation 

.39 

.60 

.61 

.24 

F 

1.33-

* Not Significant 

Group 

Final Enrollment 

Criterion Variable: ACT English 

N Mean Standard Deviation 

Experimental I 

Experimental II 

Experimental I & II 

Control 

27 

23 

50 

16 

16.19 

16.17 

16.18 

18.50 

Criterion Variable: ACT English 

Source of 
Variation SS MS 

Between groups 

Within groups 

TOTAL 

65.24 

939.37 

1004.62 

32.62 

14.91 

15,46 

4,29 

2.87 

3.67 

4.32 

df 

2 

63 

65 

2.19* 

* Not S i g n i f i c a n t 



41 

TABLE 4 

EQUATING VARIABLE ANOVA-ACT MATH 

Original Enrollment 

Criterion Variable: ACT Math 

Group 

Experimental I 

Experimental II 

Experimental I & 

Control 

Source of 
Variation 

Between groups 

Within groups 

TOTAL 

II 

N 

30 

28 

58 

24 

Criterion Vari 

SS 

251.00 

1704.88 

1955.88 

Mean 

18.37 

16.54 

17.48 

21.04 

able: ACT Math 

MS 

125.50 

22.14 

24.76 

Standard 

4, 

df 

2 

77 

79 

3, 

4 , 

5, 

Dev 

.99 

.38 

.35 

.41 

iation 

F 

5.67* 

* Significant at .01 level 

Final Enrollment 

Criterion Variable: ACT Math 

Group 

Experimental 

Experimental 

Experimental 

Control 

Source of 
Variation 

I 

II 

I & 

Between groups 

Within groups 

TOTAL 

II 

N 

27 

23 

50 

16 

Criterion Vari 

SS 

267.95 

1372.48 

1640.43 

Mean 

18.82 

16.61 

17.80 

21.94 

able: ACT Math 

MS 

133.97 

21.79 

25.24 

Standa 

df 

2 

63 

65 

ra 

4, 

3, 

4, 

5, 

Deviation 

.76 

.67 

.39 

.71 

F 

6.15* 

* Significant at .01 level 
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TABLE 5 

EQUATING VARIABLE ANOVA-ACT COMPOSITE 

Original Enrollment 

Criterion Variable: ACT Composite 

Group 

Experimental I 

Experimental II 

Experimental I & 

Control 

Source of 
Variation 

Between groups 

Within groups 

TOTAL 

II 

Cri 

N 

30 

28 

58 

24 

terion Variable: 

SS 

184.74 

1323.24 

1507.98 

Mean 

18.27 

16.72 

17.33 

20.17 

ACT Composi 

MS 

92.37 

17.19 

19,09 

Standard 

te 

df 

2 

77 

79 

4, 

2, 

3, 

4, 

Deviation 

.59 

.79 

.92 

.68 

F 

5,38* 

* Significant at .01 level 

Final Enrollment 

Criterion Variable: ACT Composite 

Group 

Experimental I 

Experimental II 

Experimental I & 

Control 

Source of 
Variation 

Between groups 

Within groups 

TOTAL 

II 

Cri 

N 

27 

23 

50 

16 

terion Variable: 

SS 

186.27 

1070.17 

1256,43 

Mean 

18.59 

16.57 

17.66 

21.00 

ACT Composi 

MS 

93.13 

16.99 

19.33 

St 

.te 

andard 

df 

2 

63 

65 

4, 

C
N

I 

3 

4, 

Deviation 

.55 

.94 

.99 

.78 

F 

5.4S* 

* Significant at .01 level 
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As noted in Table 6, higher mean GPA's occurred for the Control group 

for both initial and final enrollment populations. 

The administration of a subject matter content pre-test resulted 

in higher mean scores for Experimental I and Control groups. As 

reported in Table 7, the difference among the means of the treatment 

groups was significant at the .01 level for both the original enroll

ment and those who completed the semester when compared to the Experi

mental II group. The analysis of the equating variables revealed no 

significant differences among the groups on the Vocabulary sub-test of 

the Nelson Denny Reading Test, the comprehension sub-test of the Nelson 

Reading Test, the English sub-test of the ACT, and the semester GPA for 

either students originally enrolled or those who remained throughout 

the semester. 

Significant differences were noted among the groups for both the 

math and composite sub-test scores. In both cases, higher means were 

found for the Control group for both the original and final enrollment 

populations when compared to the experimental groups. Significant 

differences were also found among the groups on the pre-test, with 

Experimental Group I and the Control group evidencing higher means for 

both the original and final enrollments. A review of the equating 

variables indicated that significant differences were found among the 

four populations used for analysis in this study. While the direction 

and the magnitude of these differences may be easily observed for some 

variables, additional analysis was completed by the application of t 
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TABLE 6 

EQUATING VARIABLE ANOVA-GPA 

Original Enrollment 

Criterion Variable: GPA 

Group N Mean Standard Deviation 

Experimental I 

Experimental II 

Experimental I & II 

Control 

Source of 
Variation 

Between groups 

Within groups 

TOTAL 

* Not Significant 

30 

28 

58 

24 

2.39 

2.03 

2.22 

2.63 

Criterion Variable: GPA 

SS MS 

3.41 

36.09 

39.51 

1.71 

.57 

.61 

df 

2 

63 

65 

.86 

.89 

.89 

.90 

2.99-

Group 

Experimental I 

Experimental II 

Experimental I & II 

Control 

Source of 
Variation 

Final Enrollment 

Criterion Variable: GPA 

N Mean 

Between groups 

Within groups 

TOTAL 

27 

23 

50 

16 

2.53 

2.20 

2,38 

2.79 

Criterion Variable: GPA 

SS MS 

3.41 

36.09 

39.51 

1.71 

.57 

,61 

Standard Deviation 

df 

2 

63 

65 

.74 

.82 

.78 

.70 

2.98* 

* Not Significant 
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TABLE 7 

EQUATING VARIABLE ANOVA-PRE-TEST 

Original Enrollment 

Criterion Variable: Pre-test 

Group 

Experimental I 

Experimental II 

Experimental I & 

Control 

Source of 
Variation 

Between groups 

Within groups 

TOTAL 

II 

N 

30 

28 

58 

24 

Criterion Vari 

SS 

2394.96 

8678.33 

11073.29 

Mean 

75.07 

61.57 

68.55 

74.33 

.able: Pre-test 

MS 

1197.48 

129.53 

160.48 

Standard Deviation 

df 

2 

67 

69 

11.79 

11.96 

13.59 

10.70 

F 

9.25* 

* Significant at .01 level 

Final Enrollment 

Criterion Variable: Pre-test 

Group 

Experimental I 

Experimental II 

Experimental I & 

Control 

Source of 
Variation 

Between groups 

Within groups 

TOTAL 

II 

N 

27 

23 

50 

16 

Criterion Vari 

SS 

2188.35 

8272.66 

10461.00 

Mean 

74.67 

63,48 

69,52 

76.75 

able: Pre-test 

MS 

1094,18 

131.31 

160.94 

St andard 

df 

2 

63 

65 

12, 

11, 

13, 

9, 

Deviation 

.18 

.97 

.22 

.18 

F 

8.33* 

* Significant at .01 level 
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test statistics between pairs of groups in order that differences 

could be identified and evaluated. 

Differences Between Groups 

Variations among the means which were found on the equating 

variables and analysis of ANOVA techniques resulted in some means which 

were significantly different and others for which no significant dif

ferences were found. In order to determine between which groups sig

nificance occurred, the t test statistical analysis was used to deter

mine significant differences between pairs of treatment groups. 

Results of this analysis for each of the pairs of groups on each of 

the equating variables appear in Tables 8-11. 

Analysis of the differences between means for each of the equat

ing variables for Experimental Group I and Experimental Group II found 

no significant differences on the reading and achievement variables. 

A significant difference at the ,01 level, however, was found between 

these groups for the pre-test, with Experimental Group I evidencing a 

higher means as noted in Table 8. 

No significant differences between Experimental Group I and the 

Control group were found for the equating variables as reported in 

Table 9. Although higher means for the Control group were found on 

six of the seven equating variables, the differences were not signifi

cantly different. 

A comparison of the means between the Experimental Group I and 

the Control group equating variables found no significant differences 
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TABLE 8 

SIGNIFICANT DIFFERENCES BETVJEEN EQUATING VARIABLES 

EXPERIMENTAL GROUP I & EXPERIMENTAL GROUP II 

Variable Group N Mean SD t Value 
^f Signifi

cance 

N.D. Vocab. Exp. 

Exp. 

N.D. Comp. Exp. 

Exp. 

27 32.26 11.60 

I 23 38.70 15.34 

27 43.56 10.28 

I 23 38.74 13.50 

ACT Eng. 

ACT Math 

ACT Comp. 

GPA 

Pre-test 

Exp. 

Exp. 

Exp. 

Exp. 

Exp. 

Exp. 

Exp. 

Exp. 

Exp. 

Exp. 

II 

II 

II 

II 

II 

27 

23 

27 

23 

27 

23 

27 

23 

27 

23 

16.19 

16.17 

18.81 

16.61 

18.59 

16.57 

2.53 

2.20 

74.67 

63.48 

4.29 

2.88 

4.76 

3.67 

4.55 

2.94 

.74 

.82 

12.18 

11.97 

1.69 48 

1.43 48 

.01 48 

1.81 48 

1.83 48 

1.50 48 

3.26 48 

NS 

NS 

NS 

NS 

NS 

NS 

.01 
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TABLE 9 

SIGNIFICANT DIFFERENCES BETWEEN EQUATING VARIABLES 

EXPERIMENTAL GROUP I & CONTROL 

Variable Group N Mean SD t Value df ^ 
cance 

N.D. Vocab. Exp. I 27 32.26 11.60 

Control 16 34.25 16.52 

N.D. Comp. Exp. I 27 43.56 10.28 

Control 16 42.75 13.62 

ACT Eng. Exp. I 27 16.19 4.29 

Control 16 18.50 4.32 

ACT Math Exp. I 27 18.81 4.76 

Control 16 21.94 5.71 

ACT Comp. Exp. I 27 18.59 4.55 

Control 16 21.00 4.78 

GPA Exp. I 27 2,53 .74 

Control 16 2.79 .70 

Pre-test Exp. I 27 74.67 12,18 

Control 16 76,75 9.18 

.46 41 NS 

.22 41 NS 

1.71 41 NS 

1.93 41 \S 

1.65 41 NS 

1.14 41 NS 

.59 41 NS 
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between these groups on the reading sub-tests, but significant dif

ferences were noted for the achievement variables and the course con

tent pre-test as reported in Table 10. The Control group achieved 

higher means than did Experimental Group II on each of the seven 

variables with two variables (ACT English and GPA) occurring at the 

.05 level and three variables (ACT Math, ACT Composite, and the Pre

test) significant at the ,001 level. Combining Experimental Groups 

I and II into a combined experimental treatment group resulted in 

significant differences between this combined group and the Control 

group on four of the equating variables. As may be noted in Table 11, 

the Control group achieved a higher mean on the ACT English and the 

subject content Pre-test at the .05 level of significance. The Control 

group also evidenced a higher mean than did the experimental group on 

the ACT Math and ACT Composite scores at the .01 level. 

Analysis of the significant differences between means of the pairs 

of groups on each of the equating variables reveals generally higher 

mean scores for the Control group on the achievement and pre-test 

variables. No significant difference between any pairs of sub-groups 

were noted for the reading achievement variable as can be seen in 

Tables 8-11. Fewer differences between the means of the equating 

variables were found for Experimental Group I when compared with either 

Experimental Group II or the Control group. It would be concluded, 

therefore, that the Control group evidenced somewhat higher reading and 

achievement levels than Experimental Group I, although this difference 

was not large. Experimental Group I achieved higher on both reading 
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TABLE 10 

SIGNIFICANT DIFFERENCES BETWEEN EQUATING VARIABLES 

EXPERIMENTAL GROUP II & CONTROL 

Variable Group N Mean SD t Value 
^f Signifi

cance 

N.D. Vocab. Exp, II 23 38.70 15.34 

Control 16 34.25 16.52 
.86 37 NS 

N.D. Comp Exp. II 23 38.74 13,50 

Control 16 42.75 13.62 
.91 37 NS 

ACT Eng. Exp. II 23 16.17 2.87 

Control 16 18.50 4.32 
2.02 37 ,05 

ACT Math Exp. II 23 16.61 3.67 

Control 16 21.94 5,71 
3.56 37 .001 

ACT Comp Exp. II 23 16.57 2.94 

Control 16 21.00 4.78 
3.59 37 .001 

GPA Exp. II 23 2.20 .82 

Control 16 2.79 .70 
2.35 37 .05 

Pre-test Exp. II 23 63.48 11.97 

Control 16 76.75 9.18 
3.73 37 .001 
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TABLE 11 

SIGNIFICANT DIFFERENCES BETWEEN EQUATING VARIABLES 

CONTROL & COMBINED EXPERIMENTAL GROUPS 

Variable Group N Mean SD t Value df ^ 
^ cance 

N.D. Vocab. Exp, I, II 50 35.22 13.69 

Control 16 34.25 16.52 

N.D. Comp. Exp. I, II 50 41,34 11,99 

Control 16 42.75 13,62 

ACT Eng. Exp. I, II 50 16,18 3.67 

Control 16 18,50 4.32 

ACT Math Exp. I, II 50 17.80 4.39 

Control 16 21.94 5.71 

ACT Comp. Exp. I, II 50 17,66 3.99 

Control 16 21.00 4.78 

GPA Exp. I, II 50 2.38 .78 

Control 16 2.79 .70 

Pre-test Exp. I, II 50 69,52 13.22 

Control 16 76.75 9.18 

.23 64 NS 

.40 64 NS 

2.11 64 .05 

3.04 64 .01 

2.78 64 .01 

1.88 64 NS 

2.03 64 .05 



52 

and achievement levels than did Experimental Group II, although this 

difference was not found to be significant. The Control group also 

evidenced higher achievement on the equating variables than Experimen

tal Group II since these differences were more often found to be 

significant. A review of the mean scores of the equating variables 

indicates the Control group achieved at a higher level than Experi

mental Group II, Experimental Group I achieved at a higher level than 

Experimental Group II, and the Control group achieved at a higher 

level than the combined experimental group. 

Comparison Variables 

Six unit tests distributed throughout the semester, a post-test 

covering subject matter areas which were included on the pre-test, and 

student absences were used as comparison variables in order to evaluate 

achievement of the groups comprising this study. 

Differences Among Groups 

Analysis of variance statistical techniques were applied to the 

six unit tests for the four treatment groups for those students who 

remained until the end of the semester. Tables 12-17 report the 

analysis of variance results for the groups on these unit tests. 

Although differences between means were noted for the groups on the 

first two unit tests, the differences on these tests were not signifi

cant. A significant difference among the means at the .05 level was 

found for unit test three with Experimental Group I and the Control 

group achieving at a higher level. Although the Control group again 
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TABLE 12 

COMPARISON VARIABLES ANOVA-UNIT TEST I 

Final Enrollment 

Criterion Variable: Unit Test I 

Group 

Experimental 

Experimental 

Experimental 

Control 

Source of 
Variation 

I 

II 

I & 

Between groups 

Within groups 

TOTAL 

II 

Cri 

N 

27 

23 

50 

16 

terion Vari 

SS 

80.74 

7861.55 

7942.29 

.able 

Mean 

59.11 

56,96 

58.12 

59.50 

: Unit Test 

MS 

40,37 

124,79 

122.19 

St 

I 

andard Deviation 

12.08 

10.82 

11.45 

9.97 

df F 

2 .32* 

63 

65 

* Not Significant 

TABLE 13 

COMPARISON VARIABLES ANOVA-UNIT TEST II 

Final Enrollment 

Criterion Variable: Unit Test II 

Group 

Experimental I 

Experimental II 

Experimental I & 

Control 

Source of 
Variation 

Between groups 

Within groups 

TOTAL 

II 

Cri 

N 

27 

23 

50 

16 

terion Vari 

SS 

858.26 

1666.03 

17461.69 

able 

Mean 

58.93 

57.22 

58.14 

66.38 

Unit Test 

MS 

429.13 

263,55 

268,64 

Standc 

II 

df 

2 

63 

65 

ird Deviation 

16,52 

16,42 

16.33 

15.44 

F 

1,63* 

* Not Significant 
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TABLE 14 

COMPARISON VARIABLES ANOVA-UNIT TEST III 

Final Enrollment 

Criterion Variable: Unit Test III 

Group 

Experimental 

Experimental 

Experimental 

Control 

Source of 
Variation 

I 

II 

I & II 

Cri 

N 

27 

23 

50 

16 

terion Vari 

SS 

.able: 

Mean 

53.67 

41,17 

47,92 

58.38 

Unit Test 

MS 

St 

III 

and. 

df 

ard Deviation 

23,80 

17.07 

21.70 

19.25 

F 

Between groups 

Within groups 

TOTAL 

3263.30 

26692.95 

29956.25 

1631,65 

423,70 

460,87 

2 

63 

65 

3.851-

* Significant at ,05 level 

TABLE 15 

COMPARISON VARIABLES ANOVA-UNIT TEST I\; 

Final Enrollment 

Criterion Variable: Unit Test IV 

Group 

Experimental 

Experimental 

Experimental 

Control 

Source of 
Variation 

I 

II 

I & 

Between groups 

Within groups 

TOTAL 

II 

Cri 

N 

27 

23 

50 

16 

.terion Vari 

SS 

898,29 

32066,47 

32964.76 

able 

Mean 

72.44 

67.78 

70.30 

77.50 

: Unit Test 

MS 

499.14 

508.99 

507.15 

Stands 

IV 

df 

2 

63 

65 

ird 

21, 

24 

22 

21 

Deviation 

.43 

.60 

.82 

.32 

F 

.882* 

* Not Significant 



55 

TABLE 16 

COMPARISON VARIABLES ANOVA-UNIT TEST V 

Final Enrollment 

Criterion Variable: Unit Test V 

Group 

Experimental I 

Experimental II 

Experimental I & 

Control 

Source of 
Variation 

Between groups 

Within groups 

TOTAL 

II 

Cri 

N 

27 

23 

50 

16 

terion Vari 

SS 

4727.04 

22218.60 

26945.64 

able 

Mean 

65.15 

51.17 

58.72 

72.50 

: Unit Test 

MS 

2363.52 

352.68 

414.55 

Standard 

V 

df 

2 

63 

65 

21, 

19, 

21, 

10, 

Deviation 

.52 

.15 

.60 

.89 

F 

6.70* 

* Significant at .01 level 

TABLE 17 

COMPARISON VARIABLES ANOVA-UNIT TEST VI 

Final Enrollment 

Criterion Variable: Unit Test VI 

Group 

Experimental I 

Experimental II 

Experimental I & 

Control 

Source of 
Variation 

Between groups 

Within groups 

TOTAL 

II 

Cri 

N 

27 

23 

50 

16 

terion Vari 

SS 

213.81 

18601.19 

18815.00 

able 

Mean 

71.70 

67.52 

69.80 

69.50 

: Unit Test 

MS 

106.90 

295.26 

289.46 

Standard Deviation 

VI 

17.18 

18.88 

17.92 

14.34 

df F 

2 ,36* 

63 

65 

* Not Significant 
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had the higher mean on unit test four, the difference among means on 

this test was not significantly different. The Control group and 

Experimental Group I achieved at a higher level on unit test five, and 

the difference among means on this test was significant at the .01 

level. The last unit test evidenced small differences among means with 

Experimental Group I achieving at the highest level. No statistically 

significant difference among means occurred for this unit test. The 

final exam, which covered the subject matter content for the semester 

and which paralleled the topics evaluated in the pre-test administered 

at the beginning of the semester, constituted the post-test in the 

evaluation of achievement. Although higher mean scores on the post-test 

occurred for both Experimental Group I and Experimental Group II than 

for the Control group, the differences among means were not found to be 

statistically significant as reported in Table 18. A comparison of the 

absences recorded for each of these groups appears in Table 19. The 

number of absences and the difference of the mean number of absences 

recorded were small, with no significant differences among the means 

found. 

An analysis of the differences among means of the unit tests 

administered throughout the semester found significant differences 

among the means for both unit tests three and five, with the Control 

group achieving the higher mean for both tests. Differences among 

means for the remaining four unit tests were not found to be signifi

cant with the Control group achieving the highest score on three of the 

unit tests and Experimental Group I achieving the highest score on one 
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TABLE 18 

COMPARISON VARIABLES ANOVA-FINAL EXAM (POST-TEST) 

Final Enrollment 

Criterion Variable: Final 

Group 

Experimental I 

Experimental II 

Experimental I & 

Control 

Source of 
Variation 

Between groups 

Within groups 

TOTAL 

II 

N 

27 

23 

50 

16 

Criterion V 

SS 

300.25 

8241.94 

8542.19 

Mean 

70.22 

73.39 

71.68 

67.88 

ariable: Final 

MS 

150.13 

130.82 

Stand 

df 

2 

63 

65 

ard Deviation 

12.62 

9.23 

11.19 

12.19 

F 

1.15* 

* Not Significant 

TABLE 19 

COMPARISON VARIABLES ANOVA-ABSENCES 

Final Enrollment 

Criterion Variable: Absences 

Group 

Experimental 

Experimental 

Experimental 

Control 

Source of 
Variation 

t-H
 

II 

I & 

Between groups 

Within groups 

TOTAL 

» 

II 

N 

27 

23 

50 

16 

Criterion V 

SS 

18.02 

189,93 

207,95 

ariabl 

Mean 

.89 

2.09 

1.44 

1.31 

e: Absences 

MS 

9.01 

3.02 

3.20 

Standa 

df 

2 

63 

65 

rd 

1, 

1, 

1, 

1, 

Dev 

.60 

.91 

.83 

.70 

iation 

F 

2.99* 

* Not Significant 
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unit test. Analysis of means among post-test means revealed higher 

mean scores occurring for Experimental Group I, although the dif

ferences among means were not significantly different. An analysis of 

the difference of mean absences reported during the semester found no 

significant differences among means for the treatment groups. 

Differences Between Groups 

Analysis of variations among the means which were found on the 

comparison variables resulted in some differences being significantly 

different. In order to determine between which groups significance 

occurred, the t test statistical analysis was used to determine signifi

cant differences between pairs of treatment groups. Tables 20-23 dis

play the results of this analysis. 

An analysis of the differences between means for each of the 

comparison variables for Experimental Group I and Experimental Group 

II found a difference significant at the .05 level in favor of Experi

mental Group I on unit test three. A significant difference at the .02 

level in favor of Experimental Group I was evidenced for unit test five 

as reported in Table 20. Although the differences were not significant, 

differences between means were found on unit test one, two, four, and 

six in favor of Experimental Group I. A small difference in favor of 

Experimental Group II was evidenced on the post-test means. A dif

ference in mean absences between these two groups was found to be 

significant at the .02 level with Experimental Group II having a larger 

mean absence reported. 
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TABLE 20 

SIGNIFICANT DIFFERENCES BETWEEN COMPARISON VARIABLES 

EXPERIMENTAL GROUP I & GROUP II 

Variable 

Unit Test I 

Unit Test II 

Unit Test III 

Unit Test IV 

Unit Test V 

Unit Test VI 

Post-test 

Absence 

Group 

Exp. I 

Exp. I 

Exp. ] 

Exp. ] 

Exp. ] 

Exp, ] 

Exp. ] 

Exp. ] 

Exp, ] 

Exp, ̂  

Exp. ; 

Exp, . 

Exp. 

Exp. 

Exp. 

Exp. 

I 

.1 

[I 

[I 

[I 

LI 

[I 

II 

N 

27 

23 

27 

23 

27 

23 

27 

23 

27 

23 

27 

23 

27 

23 

27 

23 

Mean 

59.11 

56.96 

58.93 

57.22 

53.67 

41.17 

72.44 

67.78 

65.15 

51.17 

71.70 

67.57 

70.22 

73.39 

.89 

2.09 

SD 

12.08 

10.82 

16.52 

16.42 

23.80 

17.07 

21.43 

24.60 

21.82 

19.15 

17.18 

18.88 

12.62 

9.23 

1.60 

1.91 

t Value 

.66 

.37 

2.10 

.72 

2.39 

.81 

1.00 

2.42 

df 

48 

48 

48 

48 

48 

48 

48 

48 

Signifi
cance 

NS 

NS 

.05 

NS 

.02 

NS 

NS 

.02 



60 

Once again no significant differences between Experimental Group 

I and the Control group were found for the comparison variables as 

evidenced in Table 21. Small differences between means on unit test 

one, two, three, four, and five were found, with the Control group 

evidencing the higher means while Experimental Group I enjoyed higher 

mean scores on unit test six and the post-test. Although not signifi

cant, a difference was reported between groups for number of absences 

throughout the semester with the Control group having the highest mean 

number of absences. 

No significant differences between Experimental Group II and the 

Control group were found for the comparison variables as reported in 

Table 22. Although the Control group did evidence higher means on five 

of the eight comparison variables, the differences were small as 

reported in Table 23. Combining Experimental Group I and Experimental 

Group II into one experimental group resulted in no significant dif

ferences between means of this combined group and the Control group on 

the comparison variables. Although the Control group evidenced higher 

means on six of the eight comparison variables, the combined group did 

evidence higher means on unit test six and the post-test. An analysis 

of the differences between means of the pairs of groups on each of the 

comparison variables reveal few differences that were significantly 

different. As reported in Tables 20-23, the Control group generally 

evidenced higher means than did the other groups although these dif

ferences were small. The only significant differences reported 

between groups on these comparison variables were between Experimental 
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TABLE 21 

SIGNIFICANT DIFFERENCES BETVJEEN COMPARISON VARIABLES 

EXPERIMENTAL GROUP I & CONTROL 

Varible Group N Mean SD t Value df ^ 
cance 

Unit Test I Exp. I 27 59.11 12.08 

Control 16 59.50 9.97 

Unit Test II Exp. I 27 58.93 16.52 

Control 16 66.38 15,44 

Unit Test III Exp. I 27 53,67 23.80 

Control 16 58.38 19.25 

Unit Test IV Exp. I 27 72.44 21.43 

Control 16 77,50 21.32 

Unit Test 

Unit Test 

Post-test 

Absence 

V 

VI 

Exp. I 

Control 

Exp. I 

Control 

Exp. I 

Control 

Exp. I 

Control 

27 

16 

27 

16 

27 

16 

27 

16 

65.15 

72.50 

71.70 

69.50 

70.22 

67.88 

.89 

1.31 

21.82 

10.89 

17.18 

14.34 

12,62 

12.19 

1.60 

1.70 

.11 41 NS 

1.46 41 NS 

.67 41 NS 

.75 41 NS 

1.25 41 NS 

.43 41 NS 

.60 41 NS 

.82 41 NS 
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TABLE 22 

SIGNIFICANT DIFFERENCES BETWEEN COMPARISON VARIABLES 

EXPERIMENTAL GROUP II & CONTROL 

Variable Group N Mean SD t Value df ^ 
cance 

Unit Test I Exp. II 23 59.96 10.82 

Control 16 59.50 9.97 

Unit Test II Exp. II 23 57.22 16.42 

Control 16 66.38 15.44 

Unit Test III Exp. II 23 41.17 17.07 

Control 16 58.38 19.25 

Unit Test IV Exp. II 23 67.78 24.60 

Control 16 77.50 21.32 

Unit Test V Exp. II 23 51.17 19.15 

Control 16 72.50 10.89 

Unit Test VI Exp. II 23 67.57 18.88 

Control 16 69.50 14.34 

Post-test Exp. II 23 73,39 9,23 

Control 16 67.88 12.19 

Absence Exp. II 23 2.09 1,91 

Control 16 1.31 1.70 

.75 37 NS 

1.75 37 NS 

2.94 37 NS 

1.28 37 NS 

4.02 37 NS 

.35 37 NS 

1.61 37 NS 

1.30 37 NS 
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TABLE 23 

SIGNIFICANT DIFFERENCES BETWEEN COMPARISON VARIABLES 

CONTROL AND EXPERIMENTAL I & EXPERIMENTAL II COMBINED 

Variable Group N Mean SD t Value df ^ cance 

Unit Test I Exp. I, II 50 58.12 11.45 

Control 16 59.50 9.98 

Unit Test II Exp. I, II 50 58.14 16.33 

Control 16 66.38 15.44 

Unit Test III Exp. I, II 50 47.92 21.70 

Control 16 58.38 19.25 

Unit Test IV Exp. I, II 50 70.30 22.82 

Control 16 77.50 21.32 

Unit Test V Exp. I, II 50 58.72 21,60 

Control 16 72.50 10.89 

Unit Test VI Exp. I, II 50 69.80 17.92 

Control 16 69.50 14.34 

Post-test Exp. I, II 50 71.68 11.19 

Control 16 67.88 12.19 

Absence Exp. I, II 50 1.44 1.83 

Control 16 1,31 1.70 

.43 64 NS 

1.78 64 NS 

1.72 64 NS 

1.12 64 NS 

2.44 64 NS 

.06 64 NS 

1.16 64 NS 

.25 64 NS 
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Group I and Experimental Group II. Experimental Group I evidenced a 

higher mean on unit test three with this difference being significant 

at the .05 level and on unit test five with this difference being 

significant at the .02 level. Experimental Group II evidenced a 

higher mean number of absences with this difference being significant 

at the .02 level. 

Controlling For Prior Achievement 

Although the application of analysis of variance techniques and the 

t test statistics revealed few significant differences among and 

between the groups in this study, evaluation of the equating variables 

found significant differences between achievement factors which could 

exert influence on the criterion variables. Since significant differ

ences were found between the groups on ACT scores, college GPA's, and 

the pre-test, the influence of these achievement factors on unit tests 

and the post-test were investigated. Analysis of covariance tech

niques were applied to each of the criterion variables in order to 

determine if significant differences occurred between the combined 

experimental treatment groups and the Control group, holding the prior 

achievement scores constant. In effect, the assignment of the prior 

achievement variables as covariants provided equal scores on each of 

these variables for the two groups. The analysis indicated the signifi

cant effects of each of the covariants (prior achievement variables) 

and determined if statistically significant differences between the 

groups would have occurred if the prior achievement variables (covar

iants) were held constant. 
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Analysis of covariance results for unit test one are reported in 

Table 24. No significant effects are noted for the ACT tests or the 

pre-test, but a significant interaction at the .001 level was found for 

the college GPA. Controlling for prior achievement variables resulted 

in some modification of the means with the unit test one mean for the 

experimental treatment population increasing from 58.12 to 59.21 and a 

decreasing in the Control group mean from 59.50 to 55.07 for this unit 

test. There was no significant difference between the experimental 

group and the Control group on unit test one for these adjusted means 

controlling for prior achievement. 

As prior achievement variables were controlled, the mean for the 

experimental group on Unit Test II was increased from 58.14 to 59.94 

and the Control group mean was decreased from 66.38 to 59.51 as 

evidenced in Table 25. No significant effects were noted for the ACT 

tests or the pre-test, but significance was observed at the .001 level 

for the college GPA values. Table 25 displays these results. 

Unit Test III covariance results are reported in Table 26. While 

no significant effects were noted for the ACT tests and the pre-test, 

significance at the .001 level was once again observed for the college 

GPA values. As the prior achievement values were controlled, the mean 

score for Unit Test II in the experimental groups was increased from 

47.92 to 50.85 while the mean score for the Control group was decreased 

from 58.37 to 49.20. There was no significant difference between the 

experimental groups and the Control group on Unit Test III for these 

adjusted means controlling for prior achievement. 
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ANALYSIS OF COVARIANCE 

UNIT TEST I 
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Source of 
Variation SS df MS 

Signifi
cance 

Covariants 

ACT-V 

ACT-M 

ACT-C 

17.35 

4.43 

60.08 

17.35 

4.43 

60.08 

.228 

.058 

.791 

NS 

NS 

NS 

Pre-test 

GPA 

544.73 

987.87 

544.73 

987.87 

7.168 

13.000 

NS 

.001 

Between 101.79 101.79 1.339 NS 

Within 4483.57 59 75.99 

Group 

Exp. 

Criterion 
Unit Test I 

N 
Adj. Unadj. 
Means Means GPA 

Control 
Prior Achievement 

ACT-V ACT-M ACT-C 

50 

Pre
test 

59.21 58.12 2.375 16.180 17.800 17.660 69.52 

Cont. 16 55.07 59.50 2.788 18.500 21.938 21.000 76.75 
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TABLE 25 

ANALYSIS OF COVARIANCE 

UNIT TEST II 

Source of 
Variation 

Covariants 

ACT-V 

ACT-M 

ACT-C 

Pre-test 

GPA 

Between 

Within 

SS 

10.74 

5.12 

4.22 

641.88 

3712.49 

7.06 

8039.37 

df MS 
Signifi
cance 

1 10.74 .079 ,NS 

1 5.12 .038 NS 

1 4.22 .031 ,NS 

1 641.88 4.711 NS 

1 3712.49 27.246 .001 

1 7.06 .052 NS 

59 136.26 

Criterion Control 
Unit Test II Prior Achievement 

Adj. Unadj. Pre-

Group N Means Means GPA ACT-V ACT- M ACT-C test 

Exp. 50 59.94 58.14 2.375 16.180 17.800 17.660 69.52 

Cont. 16 59.51 66.38 2.788 18.500 21.938 21.000 76.75 
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TABLE 26 

ANALYSIS OF COVARIANCE 

UNIT TEST III 

Source of Signifi-
Variation SS df MS F cance 

Covariants 

ACT-V 8.83 1 8.83 .038 NS 

ACT-M 1153.22 1 1153.22 4.915 NS 

ACT-C 36.54 1 36.54 ,156 NS 

Pre-test 750.73 1 750.73 3.200 NS 

GPA 4355.30 1 4355.30 18,562 .001 

Between 28.10 1 28.10 .120 NS 

Within 13843.65 59 460,865 

Criterion Control 
Unit Test III Prior Achievement 

Adj. Unadj, P^e-

Group N Means Means GPA ACT-V ACT-M ACT-C test 

Exp, 50 50.85 47.92 2,375 16.180 17.800 17.660 69.52 

Cont. 16 49.20 58.37 2.788 18.500 21.938 21.000 76,75 
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Results of the analysis of covariance for Unit Test IV are 

reported in Table 27. A significant interaction occurred at the .01 

level for the college GPA between the experimental groups and the 

Control group. The adjusted mean for the experimental groups increased 

from 70.30 to 72.18 and the adjusted mean for the Control group 

decreased from 77.50 to 71.63. Controlling for prior achievement pro

duced no significant differences between these adjusted means. 

Table 28 displays the analysis of covariance results for Unit Test 

V when prior achievement variables were held constant. College GPA 

values showed a significant interaction at the .001 level. While there 

was no significant interaction between groups on the Math portion of 

the ACT test, there was a significant interaction at the .05 level for 

the English section and at the .05 level for the Composite section. 

The adjusted mean for the experimental groups increased from 58.72 to 

61.14, and the adjusted mean for the Control group decreased from 

72.50 to 64.94. There was, however, no significant difference found 

between these groups for Unit Test V. 

Analysis of covariance results for Unit Test VI are reported in 

Table 29. No significant effects were noted for the English section 

or the Composite section of the ACT test, but there was a significant 

interaction at the .01 level of the Math section of the ACT test and 

at the .01 level for the pre-test and the college GPA. Although there 

was an increase from 69.80 to 71.55 in the adjusted mean of the 

experimental groups and a decrease from 69.50 to 63.06 for the Control 

group, there was no significant difference found for Unit Test VI 



TABLE 27 

ANALYSIS OF COVARIANCE 

UNIT TEST IV 
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Source of 
Variation 

Covariants 

ACT-V 

ACT-M 

ACT-C 

SS 

326.67 

114.63 

38.22 

df 

1 

1 

1 

MS 

326.67 

114.63 

38.22 

.794 

.279 

.093 

Signifi
cance 

NS 

NS 

NS 

Pre-test 

GPA 

14.43 

3400.83 

1 

1 

14.43 

3400.83 

.035 

8.265 

NS 

.01 

Between 3.15 3.15 .008 NS 

Within 24277.38 59 411.48 

Criterion 
Unit Test IV 

Control 
Prior Achievement 

Group 
Adj. Unadj. 

N Means Means GPA ACT-V ACT-M ACT-C 
Pre
test 

Exp. 

Cont. 

50 72.18 70.30 2.375 16.180 17.800 17.660 69.52 

16 71.63 77.50 2.788 18.500 21.938 21.000 76.75 
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TABLE 28 

ANALYSIS OF COVARIANCE 

UNIT TEST V 

Source of 
Variation 

Covariants 

ACT-V 

ACT-M 

ACT-C 

Pre-test 

GPA 

SS 

1292.71 

145.55 

1072.57 

142.91 

5130.82 

df 

1 

1 

1 

1 

1 

MS 

1292.71 

145.55 

1072.57 

142,91 

5130.82 

Signifi
cance 

6.138 .05 

.691 NS 

5.092 .05 

.679 NS 

:4.361 .001 

Between 149.31 1 149.31 .709 NS 

Within 12426.50 59 210.62 

Criterion Control 
Unit Test V Prior Achievement 

Adj. Unadj. Pre-

Group N Means Means GPA ACT-V ACT-M ACT-C test 

Exp. 50 61.14 58.72 2.375 16.180 17.800 17.660 69.52 

Cont. 16 64.94 72.50 2.788 18.500 21.938 21.000 76.75 
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TABLE 29 

ANALYSIS OF COVARIANCE 

UNIT TEST VI 

Source of 
Variation 

Covariants 

ACT-V 

ACT-M 

ACT-C 

Pre-test 

GPA 

Between 

Within 

SS 

10.71 

882.35 

618.46 

1314.36 

1556.24 

578.54 

10273.58 

df MS 

59 174.13 

Signifi
cance 

10.71 .062 NS 

882.35 5.067 .01 

618.46 3.552 NS 

1314.36 7.548 .01 

1556.24 8.937 .01 

578.54 3.322 NS 

Criterion Control 
Unit Test VI Prior Achievement 

Adj. Unadj. Pre-

Group N Means Means GPA ACT-V ACT-M ACT-C test 

Exp. 50 71.55 69.80 2.375 16.180 17.800 17.660 69.52 

Cont. 16 63.06 69.50 2.788 18.500 21.938 21.000 76.75 
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between these groups. When analysis of covariance was performed for 

the post-test, a significant difference at the .02 level was found 

between these two groups. The adjusted mean for the experimental 

groups increased from 71.68 to 72.43, and the Control group's adjusted 

mean decreased from 67.88 to 65.53. This significant difference was 

found in favor of the experimental groups. This fact indicated that, 

although individual test scores initially seemed to be in favor of the 

Control group, if prior achievement for all involved in the stucy were 

equal, then the experimental groups would comprehend and retain more 

content over the length of a semester than the Control group. While 

there was no significant interaction between groups reported for the 

three sections of the ACT test or the pre-test, there was a signifi

cant interaction reported between groups for the college GPA at the 

.001 level of significance. These results are reported in Table 30. 

When all prior achievement variables were held constant, there 

was no significant difference reported in mean absences between these 

two groups. Holding these variables constant results in the experi

mental groups mean absentee rate decreasing from 1.44 to 1.30 and the 

Control group's absentee rate increasing from 1,31 to 1,75. Although 

there were no significant interactions between groups for the three 

sections of the ACT test or the pre-test, there was a significant 

interaction reported between groups for the college GPA at the ,01 

level of significance. Table 31 displays these results. 

When prior achievement variables (covariants) were held constant 

and analysis of covariance was performed on the comparison variables. 



TABLE 30 

ANALYSIS OF COVARIANCE 

POST-TEST 
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Source of 
Variation 

Covariants 

ACT-V 

ACT-M 

ACT-C 

Pre-test 

GPA 

Between 

Within 

SS 

292.35 

38,66 

72.36 

44.39 

1579.93 

491.03 

5505.51 

df -IS 

292.35 

38.66 

72.36 

44.39 

59 

491.03 

93.31 

3.133 

.414 

.775 

.476 

1579.93 16.931 

5.26 

Signifi
cance 

NS 

NS 

NS 

NS 

.001 

.02 

Criterion 
Post-test 

Control 
Prior Achievement 

Group N 
Adj. Unadj. 
Means Means GPA ACT-V ACT-M ACT-C 

Pre
test 

Exp. 50 72.43 71.68 2.375 16.180 17.800 17.660 69.52 

Cont. 16 65.53 67.88 2.788 18.500 21.938 21.000 76.75 
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TABLE 31 

ANALYSIS OF COVARIANCE 

ABSENCES 

Source of 
Variation 

Covariants 

ACT-V 

ACT-M 

ACT-C 

Pre-test 

GPA 

SS 

.70 

2.57 

.60 

4.70 

20.23 

df 

1 

1 

1 

1 

1 

MS 

.70 

2.57 

.60 

4.70 

20.23 

F 

.281 

1.031 

.240 

1.886 

8.115 

Signifi
cance 

NS 

NS 

NS 

NS 

.01 

Between 2.13 2.13 .885 NS 

Within 147.10 59 2.49 

Criterion 
Absences 

Control 
Prior Achievement 

Group N 
Adj. Unadj. 
Means Means GPA ACT-V ACT-M ACT-C 

Pre
test 

Exp. 50 1.30 1.44 2.375 16.180 17.800 17.660 69.52 

Cont. 16 1.75 1.31 2.788 18.500 21.938 21.000 76.75 



the adjusted means were modified upward for the experimental groups 

and downward for the Control group. As these means were modified, 

the experimental groups were favored, with higher adjusted means on 

all comparison variables except Unit Test V, where the Control group 

experienced a higher mean. A significant interaction between groups 

for the college GPA was found at the .001 level of significance on Unit 

Text I, II, III, V, and the Post-test. A significant interaction 

between groups for the college GPA was found at the .01 level on Unit 

Tests IV and VI and at the .01 level of significance when mean 

absences were compared. A significant interaction at the .05 level 

occurred between groups on the English section and the pre-test when 

analysis was performed for Unit Test V. Significant interactions 

were observed at the .01 level for the Math section of the ACT test 

and the pre-test for Unit Test VI. Analysis of covariance revealed 

no significant differences between groups on any of the Unit tests 

or for mean absences for the groups. There was, however, a signifi

cant difference between groups at the .02 level reported for the post-

test in favor of the experimental groups. Raw data scores resulted 

in the Control group achieving at a higher level on all but two of 

the comparison variables with no significant differences being 

reported. Where the means of the comparison variables were adjusted, 

controlling for prior achievement, the experimental groups then 

enjoyed the higher means of the two groups. The analysis of covariance 

indicated that if all covariants (.prior achievement variables) were 

equal, then the experimental groups would have achieved at a higher 
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level although there were no significant differences reported for any 

of the Unit tests or for mean number of absences. There was, however, 

a significant difference between groups reported at the .02 level for 

the post-test in favor of the experimental groups, as reported in 

Table 30. 

When analysis of covariance using all covariants revealed no 

significant differences between groups on any of the comparison 

variables except the post-test, other analyses were performed. An 

analysis of covariance was carried out using the post-test as the 

criterion variable and reducing the number of covariants held constant 

each time to ascertain what particular prior achievement variables had 

the most effect on course content retention. 

Analysis of covariance was performed without holding the English 

and Math sections of the ACT test constant. The other prior covariants 

were held constant. This analysis resulted in a modification of the 

adjusted means. The adjusted means of the experimental groups were 

increased from 71.68 to 72.45, whereas when all covariants were 

utilized, the means were increased from 71.68 to 72.43. The adjusted 

mean of the Control group was decreased from 67.88 to 65.47, when it 

had previously decreased from 67.88 to 65.53. A significant interaction 

of the college GPA was observed at the .001 level. A significant dif

ference at the .02 level was found between groups as reported in Table 

32. 

The adjusted means of the experimental groups were increased from 

69.84 to 72.10, and the adjusted mean of the Control group was decreased 



TABLE 32 

ANALYSIS OF COVARIANCE 

POST-TEST 
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Source of 
Variation SS df MS 

Signifi
cance 

Covariants 

ACT-V 

ACT-M 

ACT-C 47.95 47.95 .504 NS 

Pre-test 

GPA 

26.16 

1838.28 

26.16 .275 

1838.28 19.31 

NS 

.001 

Between 515.99 515.99 5.42 .02 

Within 5807.09 61 95.20 

Group 

Exp. 

Cont. 

Criterion 
Post-test 

N 

50 

16 

Adj. 
Means 

72.45 

65.47 

Unadj. 
Means 

71.68 

67.88 

GPA 

2.375 

2.788 

Control 
Prior Achievement 

ACT-V ACT-M ACT-C 

17.660 

21.000 

Pre
test 

69.52 

76.75 
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from 67.88 to 66.56 as reported in Table 33. There was no significant 

difference reported when only the Composite section of the ACT test 

was held constant. 

Analysis results reported in Table 34 revealed no significant 

differences between groups when only the pre-test was held constant. 

The adjusted means of the experimental groups decreased from 67.88 to 

66.63, whereas the adjusted mean of the Control group increased from 

71.68 to 72.08. 

When analysis was performed, holding only the college GPA con

stant, there was a significant interaction found at the .001 level. 

The adjusted means for the experimental groups increased from 67.88 

to 72,51, and the Control group's adjusted mean decreased from 71,68 

to 65.30. There was a significant difference between groups reported 

at the .02 level as evidenced in Table 35. This significant difference 

was found to be in favor of the experimental groups. 

T tests and analysis of variance statistical techniques were per

formed on the equating variables in this study. The equating variables 

were statistically treated to determine if original differences existed 

among groups. The equating variables used in this study were the 

vocabulary and comprehension sub-tests of the Nelson Denny Reading Test; 

the Math, English, and Composite scores of the American College Testing 

(ACT) exam; the current semester's college grade point average; and a 

subject matter pre-test. 

Analysis of variance statistical techniques were applied to the 

comparison variables used in this study in order to evaluate achievement 



TABLE 33 

ANALYSIS OF COVARIANCE 

POST-TEST 
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Source of 
Variation 

Covariants 

ACT-V 

ACT-M 

ACT-C 

Pre-test 

GPA 

Between 

Within 

SS 

147.51 

322.74 

8061.79 

df MS 

147.51 

63 

322.74 

127.96 

1.15 

2.60 

Signifi
cance 

NS 

NS 

Criterion 
Post-test 

Control 
Prior Achievement 

Group N 
Adj. Unadj. 
Means Means GPA ACT-V 

Pre-
ACT-M ACT-C test 

Exp. 50 72.10 69.84 

Cont. 16 66.56 67,88 

17.660 

21.000 



Source of 
Variation 

TABLE 34 

ANALYSIS OF COVARIANCE 

POST-TEST 

SS df MS 

81 

Signifi
cance 

Covariants 

ACT-V 

ACT-M 

ACT-C 

Pre-test 

GPA 

348.13 2.79 NS 

Between 338.76 2,79 NS 

Within 7855.15 63 124.68 

Criterion 
Post-test 

N 
Adj. Unadj. 
Means Means Group 

Exp. 50 66.63 67.88 

Cont. 16 72.08 71.68 

GPA ACT-V ACT-.̂  ACT-C 
Pre
test 

69.52 

76.75 



TABLE 35 

ANALYSIS OF COVARIANCE 

POST-TEST 
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Source of 
Variation 

Covariants 

ACT-V 

ACT-M 

ACT-C 

Pre-test 

GPA 

Between 

SS 

2128,30 

596.98 

df MS 

23.05 

6,46 

Signifi
cance 

,001 

,02 

Within 5816.77 63 92.33 

Criterion 
Post-test 

Control 
Prior Achievement 

Group N 
Adj. Unadj. 
Means Means GPA ACT-V ACT-M ACT-C 

Pre
test 

Exp. 50 72.51 67.88 2.375 

Cont. 16 65.30 71.68 2.788 
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of the groups comprising this study. The comparison variables were the 

six unit tests distributed throughout the semester, a post-test 

covering subject matter areas which were included on the pre-test, and 

student absences. 

Although the application of analysis of variance techniques and t 

test statistics revealed few significant differences among and between 

groups, evaluation of the equating variables found significant differ

ences between achievement factors which could exert influence on the 

criterion variables. Accordingly, analysis of covariance techniques 

were applied to each of the criterion variables in order to determine 

if significant difference occurred between the combined experimental 

treatment groups and the Control group. The analysis indicated the 

significant effects of each of the covariants and determined if statis

tically significant differences between the groups would have occurred 

if the prior achievement variables were held constant. 

Upon completion of the semester each student in Experimental 

Group I and Experimental Group II was asked to complete a project evalua

tion questionnaire. Incorporated into the questionnaire was a relaxa

tion approach assessment. The relaxation approaches, found in Appendix 

B, were the same ones described to the students at the beginning of the 

semester when they were asked to select one or more of the approaches 

to use throughout the semester. 

The mean percent of use for relaxation approach 1 for Experimental 

Group I was 22.7 percent whereas Experimental Group II mean use was 14.3 

percent use. The percentage of Experimental Group I indicating 
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relaxation approach 1 as being the most effective for them was 18.2 

percent and for Experimental Group II was 13.6 percent. Analysis of 

relaxation approach 2 found Experimental Group I reporting a mean use 

of 36.4 percent and Experimental Group II reporting 52.4 percent. The 

percentage of Experimental Group I indicating relaxation approach 2 as 

being the most effective was 45.4 percent whereas Experimental Group II 

reported 45.5 percent. Experimental Group I mean use of 9.1 percent 

for relaxation approach 3 contrasted to an Experimental Group II mean 

use of 19.0 percent. Analysis revealed that 13.7 percent of Experi

mental Group I and 27.3 percent of Experimental Group II found relaxa

tion approach 3 to be the most effective. The mean percentage of use 

for relaxation approach 4 for Experimental Group I was 14.3 percent and 

31.8 percent for Experimental Group II with 22.7 percent of Group I and 

13.6 percent of Experimental Group II reporting it as the most effective 

The evaluation of the four relaxation approaches is presented in Table 

36. 

A five point rating scale was used by students in evaluating the 

project. The results of the evaluation is contained in Table 37. 

Experimental Group I reported a mean of 3.64 and Experimental Group 

II a mean of 4.04 in favor of the relaxation method when evaluating 

which classroom approach was preferred. Question 2 was concerned with 

the degree of helpfulness that the relaxation approach provided on a 

scale from not helpful to extremely helpful. Experimental Group I 

and Experimental Group II evidenced a mean of 3.00, indicating the 

relaxation approach was somewhat more helpful. Evaluation of the 
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TABLE 36 

RELAXATION APPROACH ASSESSMENT 

Experimental Experimental 
Group I Group II 

Relaxation Approach 1 

I concentrate inwardly on my body, locating tense and unrelaxed 
areas. I begin to release muscle tension in these areas. I 
start to relax as the tension fades from head to foot. I sense 
any tension that occurs and immediately relax it by concentrating 
on it. 

Mean Percent of Use 22.7 14.3 

Most Effective (Percent) 18.2 13.6 

Relaxation Approach 2 

I think of pleasant thoughts, lovely scenes, beautiful places, 
happy experiences. I have mental images of quiet, restful 
settings. I think of how relaxing the thoughts are and how 
relaxed I am becoming. 

Mean Percent of Use 36.4 52.4 

Most Effective (Percent) 45.4 45.5 

Relaxation Approach 3 

I try to make my mind a blank. I clear out all interfering 
thoughts to become relaxed and peaceful. I sometimes think of a 
word or a sound and concentrate on it to foster a relaxed feeling, 
Relaxed is a feeling of nothingness. 

Mean Percent of Use 9.1 19.0 

Most Effective (Percent; 13.7 27.3 

Relaxation Approach 4 

I tell myself I need to relax. I direct my thoughts to anything 
that is distracting, tension building, or produced anxiety. I 
focus on clearing my mind and relaxing my body by waves of 
thought. I "wash" the tension out of my mind and body. 

Mean Percent of Use 14.3 31.8 

Most Effective (Percent) 22.7 13.6 
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TABLE 37 

STUDENT PROJECT EVALUATION 

Evaluation Scale Mean 

Experimental Experimental 
Group I Group II 

1. Do you prefer the relaxation 
approach to the classroom or the 
more traditional approach? 

Traditional — Relaxation 3.64 4.04 

2. How helpful was the relaxation 
method in learning and retaining 
information? 

Not helpful — Extremely helpful 3.00 3.00 

3. How did you find the classroom 
atmosphere while using relaxa
tion methods. 

Negative and Positive and 3 82 3 28 
discouraging encouraging 

4. How did you feel about the music 
background? 

Distracting and Relaxing and A 73 4 04 
interfering helpful 

5. How did you feel about the type of 
music used in the class? 

Poor choice Good choice , p^ -, -,. 
and type and type 

6. How do you feel about enrolling in 
other classes using this learning 
approach? 

Would avoid _ Seek out 
such classes such classes 3.45 3.74 
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classroom atmosphere ranged from negative and discouraging to positive 

and encouraging on question 3. The mean for Experimental Group I 

was 3.82 and 3.28 for Experimental Group II. Both groups indicated 

a preference for the relaxation approach to classroom teaching. Both 

groups indicated a high preference for the music background in ques

tions 4 and 5. The scale ranged from distracting and interfering to 

relaxing and helpful in the first question asked. The mean for Experi

mental Group I was found to be 4.23 and 4.04 for Experimental Group II. 

The choice of music evaluation in the second question ranged from poor 

choice and type to good choice and type. The mean for Experimental 

Group I was 3.86 and 3.74 for Experimental Group II, indicating that 

the members of the group felt the music was of good choice and type. 

Finally, the mean for Experimental Group I was 3.45 and 3.74 for 

Experimental Group II when asked their willingness to enroll in similar 

classes on a scale which ranged from avoiding such classes to actively 

seeking out such classes. Both groups indicated they would again enroll 

in other classes using the relaxation approach to teaching. 



CHAPTER V 

SUMMARY, RECOMMENDATIONS, AND CONCLUSIONS 

This chapter has been organized into three sections: summary, 

conclusions, and recommendations. The purpose of the summary section 

was to present an overview of this study while the conclusions section 

was intended to present the significant findings of the study. The 

recommendations section was designed to describe the areas deserving 

of further investigation as identified through this study. 

Summary 

The primary purposes of this study were to apply group relaxa

tion techniques to two freshman classes at Amarillo College and to 

teach a control group in a conventional manner. The results of these 

teaching methodologies were used to determine if there was a signifi

cant effect on learning and retention in a general business admin

istration course. The sample of this study consisted of three regularly 

scheduled classes of a general business administration course conducted 

at a public two year institution. The study considered both original 

and final enrollment numbers. 

This study was conducted during classroom time between the months 

of September and December during a standard academic year. Each class 

was administered a pre-test to ascertain each group's level of under

standing of the general business environment. In addition to the pre

test, there were six unit exams administered throughout the semester. 

88 
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A final examination or post-test was administered at the end of the 

semester for the purpose of evaluating the retention level of material 

presented throughout the semester. 

The design selected for this study was a non-randomized control 

group pre-test post-test design using three groups; two experimental 

groups and one control group. Three different treatments were utilized 

in this study. Treatment A consisted of providing a relaxed, positive 

classroom atmosphere. This was attained by the use of positive sugges

tion and encouragement throughout the semester. Treatment B consisted 

of soft background music being played throughout the class meeting, and 

Treatment C involved the participation in directed relaxation exercises. 

The independent variables in this study were the methods of pre

sentation: full treatment (A, B, C) to Experimental Group I, partial 

treatment (A, B) to Experimental Group II, and no treatment to the 

Control group. The dependent variables were the achievement and 

retention levels of each group. The control variables were the ACT 

Math, English, and Composite scores; the Nelson Denny Reading Test 

Vocabulary and Comprehension scores; the current college grade point 

average; and the pre-test. 

The variables used in this study were subjected to analysis by 

three different statistical treatments: t tests; analysis of variance; 

and analysis of covariance. The variables in each group were tested at 

the .05 level of significance to determine if any significant differences 

existed between groups. 
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Conclusions 

Analysis of the significant differences between means of the pairs 

of groups on each of the equating variables revealed generally higher 

mean scores for the Control group on the achievement and pre-test 

variables. No significant differences between any pairs of sub-groups 

were noted for the reading achievement variable. Fewer differences 

between the means of the equating variables were found for Experimental 

Group I when compared with either Experimental Group II or the Control 

group. It would be concluded, therefore, that the Control group 

evidenced somewhat higher reading and achievement levels than Experi

mental Group I, although this difference was not large. Experimental 

Group I achieved higher on both reading and achievement levels than 

did Experimental Group II, although this difference was not found to 

be significant. The Control group also evidenced higher achievement 

on the equating variables than Experimental Group II since these dif

ferences were more often found to be significant. A review of the mean 

scores of the equating variables indicates the Control group achieved 

at a higher level than Experimental Group II. Experimental Group I 

achieved at a higher level than Experimental Group 11, and the Control 

group achieved at a higher level than the combined experimental group. 

Six unit tests distributed throughout the semester, a post-test 

covering subject matter areas which were included on the pre-test, and 

student absences were used as comparison variables in order to evaluate 

achievement of the groups comprising the study. An analysis of the dif

ferences among means of the unit tests administered throughout the 
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semester found significant differences among the means for both unit 

tests three and five, with the Control group achieving the higher means 

for both tests. Differences among means for the remaining four unit 

tests were not found to be significant with the Control group achieving 

the highest score on three of the unit tests and Experimental Group I 

achieving the highest score on one unit test. Analysis of means among 

post-test means revealed higher mean scores occurring for Experimental 

Group I, although the differences among means were not significantly 

different. Analysis of the difference of mean absences reported during 

the semester found no significant differences among means for the 

treatment groups. 

An analysis of the differences between means of the pairs of 

groups on each of the comparison variables revealed few differences 

that were significantly different. The Control group generally 

evidenced higher means than did the other groups, although these dif

ferences were small. The only significant differences reported between 

groups on these comparison variables were between Experimental Group I 

and Experimental Group II. Experimental Group I evidenced a higher 

mean on unit test three with this difference being significant at the 

.05 level and on unit test five with this difference being significant 

at the .02 level. Experimental Group II evidenced a higher mean number 

of absences with this difference being significant at the .02 level. 

Although the application of analysis of variance techniques and 

the t test statistics revealed few significant differences among and 

between the groups in this study, evaluation of the equating variables 
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found significant differences between achievement factors which could 

exert influence on the criterion variables. Since significant dif

ferences were found between the groups on ACT scores, college GPA's and 

the pre-test, the influence of these achievement factors on unit tests 

and the post-test were investigated. The assignment of the prior 

achievement variables as covariants provided equal scores on each of 

these variables for the two groups. This analysis indicated the 

significant effects of each of the covariants and determined if 

statistically significant differences between the groups would have 

occurred if the prior achievement variables were held constant. 

When prior achievement variables were held constant and analysis 

of covariance was performed on the comparison variables, the adjusted 

means were modified upward for the experimental groups and downward 

for the Control group. As these means were modified, the experimental 

groups were favored, with higher adjusted means on all comparison 

variables except Unit Test V, where the Control group experienced a 

higher mean. 

There was a significant difference between groups at the .02 

level reported for the post-test in favor of the experimental groups. 

Raw data scores resulted in the Control group achieving at a higher 

level on all but two of the comparison variables with no significant 

differences being reported. The analysis of covariance indicated that 

if all prior achievement variables were equal, then the experimental 

groups would have achieved at a higher level. 
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An analysis of covariance was carried out using the post-test as 

the criterion variable and reducing the number of covariants held con

stant each time to ascertain what particular prior achievement variables 

had the most effect on course content retention. 

As the post-test was analyzed both experimental groups enjoyed 

higher means than did the Control group. Analysis of covariance 

revealed no significant differences when prior achievement variables 

were varied, although the means of the experimental groups did 

increase, whereas the means of the Control group decreased. 

Although few significant differences were found between groups 

when statistically analyzed, several noteworthy observations were made. 

The attrition rate of the Control group was much larger than the 

experimental groups. The experimental groups started at a somewhat 

lower prior achievement level, but was performing at a level equal to 

or above the Control group as the study was concluded. Analysis indi

cated that the retention level was higher for the experimental groups 

than for the Control group. 

It would, therefore, be concluded that the incorporation of 

directed group physical relaxation exercises into classroom teaching 

can definitely be a viable and useful technique in college teaching. 

It is a technique that should be of benefit in teaching discipline and 

one that can be incorporated with minimum expenditure of funds and 

with little prior training. 
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Recommendations 

As in most research studies, new areas for research and study were 

identified. As a result of this study the following recommendations 

are presented for consideration: 

1. It is recommended that a single subject matter course such 

as management, marketing, etc. be utilized in the study. 

2. It is recommended that matched groups be utilized in any 

further study. 

3. It is recommended that persons with prior relaxation training 

be utilized in the study. 

4. It is recommended that a one week intensive relaxation train

ing orientation be conducted at the beginning of the study. 
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APPENDIX A: DAILY RELAXATION TRANSCRIPT 

Sit in your chair in any way that seems comfortable for you. 

Begin to relax and let your mind wander. Do not think of anything 

specific. Just settle back and begin to relax. Jiggle your legs up 

and down a few times and then let them drop loosely with your feet 

flat on the floor. Hold your arms down at your sides and shake them 

vigorously, then allow them to drop comfortably in your lap. You 

should be feeling even more relaxed now. Now swing your head around 

slowly several times in wide, loose circles, and let it settle for

ward in a comfortable relaxed position. Let your eyes slowly close and 

take a deep breath. Exhale very slowly as you relax. Continue to 

relax as you concentrate on -the sensation of floating. Floating down 

through your chair, downward-downward-downward. A good, heavy, relaxed 

feeling. Feel how relaxed and comfortable you are. 

To increase the feeling of relaxation, I want you to think the 

word "relax" as you breathe out. Now, begin breathing deeply, regularly, 

slowly. Inhale slowly and deeply, taking in as much air as you can 

hold. Hold the air a moment, then slowly exhale. Do not breathe through 

your mouth. Inhale, hold, say "relax" as you exhale. Feel your lungs 

fill with air as you slowly inhale. Experience the slow fall of your 

stomach as you exhale slowly, staying relaxed as you do so. Your whole 

body is now more and more relaxed. Your mind is calm, tranquil, and 

peaceful. 

Keep breathing slowly and deeply, and concentrate on feeling 

relaxed as I talk to you about learning to relax easily and quickly. 
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APPENDIX A—Continued 

Notice the warm sensation that flows over you as you relax. Enjoy it. 

Savor it. Notice how full relaxation feels. Feel the relaxation as 

you breathe deeply. Waves of relaxation travel from head to toe. Notice 

how comfortable you feel. If any parts of your body are tense, you 

might like to concentrate on relaxing them. (10 second pause) At times 

it helps to visualize a quiet scene. Any scene that is pleasant and 

comfortable will do. It can be a lake with a sail boat, or a blue 

sky with fluffy clouds floating by, or a beautiful mountain, or a quiet 

stream, or a peaceful desert, or a green pasture. Anything that is 

quiet and pleasant and that you like. (10 second pause) It might be 

helpful for you to just let your mind be calm and tranquil as you tell 

yourself to relax physically and mentally. In your own way, relax as 

totally as you can. (10 second pause) 

In a relaxed state you experience a feeling of well-being and 

optimism that allows you to absorb new ideas more easily, to retain them 

longer, and repeat them readily. You are more and more receptive to the 

new materials and ideas which will be presented to you. You can think 

more clearly and concentrate more easily. You have a greater feeling 

of personal well-being. You are relaxed but alert. Calm but atten

tive. If you have any difficulty recalling any of the material covered 

today, simply take a deep breath-exhale slowly-and say to yourself, 

"relax." You will find that what you are trying to remember will 

return much more readily. 
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APPENDIX A—Continued 

Now I am going to count from 1 to 3. At the count of 3, let your 

eyes open but retain your relaxed tranquil feeling, maintaining your 

state of alertness and awareness, while your teacher presents new 

and interesting material to you. Ready. 1-2-3 Let your eyes open, 

everyone. Now, listen with attention and interest to the new material, 

(Approximate Time - 4 ^ minutes) 

(Presentation of New Material) 

All right. Now everyone let your eyes close once more. Take a 

deep breath. Exhale slowly. Relax and allow what you have learned to 

sink inward. Slowly, deeply, indelibly. 

Recall the interesting and informative material which has been 

covered today. Now I am going to count from 1 to 5. At the count of 

5, let your eyes open and return to your normal state of awareness; 

refreshed, alert, feeling good. You will feel wide awake and energetic. 

You will feel stronger and more capable. You will find it easier to be 

cheerful and optimistic, your work and your day will go better and 

easier. You will feel better than you have ever felt before. It will 

be a happy day for you and all of those around you. Ready 1 more and 

more alert 2 feeling stronger and better 3 happy and confident 4 alert 

and feeling good and 5 open your eyes everyone. You feel very 

refreshed. This feeling will persist all day long. This is the end of 

this lesson. 
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APPENDIX B: LEARNING PROJECT EVALUATION 

Please answer the following questions concerning the learning project 
carried out in class this semester. You are assured that your responses 
will not be used as a factor in your grade. The evaluation sheets will 
be key punched and processed as a group by computer after the end of the 
course. Your interest, participation, and help in this project are 
greatly appreciated. 

Have you had any prior experience or training in any of the following 
activities? 

RELAXATION TRAINING 

HYPNOSIS 

YOGA EXERCISES 

MEDITATION 

YES 

13% 

2% 

2% 

2% 

NO 

87?o 

98?i 

98?o 

98?o 

Please answer the following questions by checking the appropriate 
point on the scale: 

Do you prefer the relaxation approach to the classroom or the more 
traditional approach? 

Traditional / // //I //ll// I Relaxation 

1 2 3 4 5 

How helpful was the relaxation method in learning and retaining informa-

^^°^'^ Not helpful / // //ll// // / Extremely helpful 

1 2 3 4 5 

How did you find the classroom atmosphere while using relaxation nethods? 

Negative and / /£ //ll// //_ / Positive and 
discouraging l" 2 3 4 5 encouraging 

How did you feel about the music background? 
Distracting and / // // //U// / Relaxing and 

interfering 1 2 3 4 5 helpful 
How did you feel about the type of music used in the class? 

Poor choice and /_ // //H// // / Good choice and 
type l" 2 3 4 5 type 

How do you feel about enrolling in other classes using this learning 
approach? ^ 

Would avoid / /£ / /ll// /7 / Seek out such 
such classes 1 2 3 4 5 such classes 

Please add any comments or suggestions you would like to make: 
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APPENDIX B—Continued 

Relaxation Approach Assessment 

Read each of the following brief descriptions and indicate which of 
the following relaxation approaches is the most effective for you and 
which you use the most: 

1. I CONCENTRATE INWARDLY ON MY BODY, LOCATING TENSE AND UNRELAXED 
AREAS. I BEGIN TO RELEASE MUSCLE TENSION IN THESE AREAS. I START 
TO RELAX AS THE TENSION FADES FROM HEAD TO FOOT. I SENSE ANY TEN
SION THAT OCCURS AND IMMEDIATELY RELAX IT BY CONCENTRATING CN IT. 

2. I THINK OF PLEASANT THOUGHTS, LOVELY SCENES, BEAUTIFUL PLACES, 
HAPPY EXPERIENCES. I HAVE MENTAL IMAGES OF QUIET, RESTFUL SETTINGS. 
I THINK OF HOW RELAXING THE THOUGHTS ARE AND HOW RELAXED I AM BECOM
ING. 

3. I TRY TO MAKE MY MIND A BLANK. I CLEAR OUT ALL INTERFERING THOUGHTS 
TO.BECOME RELAXED AND PEACEFUL. I SOMETIMES THINK OF A WORD OR A 
SOUND AND CONCENTRATE ON IT TO FOSTER A RELAXED FEELING. RELAXED IS 
A FEELING OF NOTHINGNESS. 

4. I TELL MYSELF I NEED TO RELAX. I DIRECT MY THOUGHTS TO ANYTHING THAT 
IS DISTRACTING, TENSION BUILDING, OR PRODUCES ANXIETY. I FOCUS ON 
CLEARING MY MIND AND RELAXING MY BODY BY WAVES OF THOUGHT. I "WASH" 
THE TENSION OUT OF MY MIND AND BODY. 

Extent of Use 

The percent of time I use each of the above approaches when relaxing is: 

1. Q%ll 125% 5Q% lb% 100?o 

2 . 

3 . 

4 . 

0?o 

0?ol 

0?i 

25?o I 

I I 25?i 

I I 25?o I 

50?oII 

50?i 

50?o 

75?o 

75?o 

75?o 

100?o 

100?o 

100% 

X^ = 14.92; df = 3; Significance = .01 

Effectiveness of Use 

The one approach described above which I feel works best for me is: 

I 18.2 45.4 13.6 22.7 
1 2 3 4 

II 13.6 45,5 27.3 13.6 
2 

X - 7,45; df :: 3; Not significant. 

NAME CLASS 
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Time Elapsed 

Time Elapsed 

APPENDIX C: DAILY CLASS SCHEDULE 

(50 Minute Classes) 

Experimental Group I 

0 - 0 5 Individual Relaxation 

05 - 20 Review of Previously Presented Material 

20 - 25 Directed Group Relaxation (Pre-Recorded Tape) 

25 - 50 Presentation of New Material 

Experimental Group II 

0 - 0 5 Individual Relaxation 

05 - 20 Review of Previously Presented Material 

20 - 50 Presentation of New Material 

Control Group 

Time Elapsed 

0 _ 15 Review of Previously Presented Material 

15 - 50 Presentation of New Material 
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APPENDIX D: MUSIC SELECTIONS USED FOR 

CLASS BACKGROUND MUSIC 

Background music was provided during the entire class period for 

both Experimental Group I and Experimental Group II. Identical selec

tions were used for both treatment groups. Specially recorded 90 minute 

cassette tapes were prepared using selections from the following record

ings: 

"Quartet in D" (Hayden) 

"L'Arlesienne Suites" (Bizet) 

"Lute Suite in E" (Bach) 

"Peer Gynt Suite #1, op. 46" (Grieg) 

"Peer Gynt Suite y/2, op. 55" (Grieg) 

"Serenade in D Minor" (Dvorak) 

Selections from the following albums were also used: 

"Christopher Parkening Plays Bach" (Christopher Parkening) 

"A Day in the Life" (Wes Montgomery) 

"The Best of Hank Crawford" ^Hank Crawford) 

"Bach and Mozart" (Dinu Lipatti) 

"A Bach Recital" (Andres Segovia) 

"The Classical Brazilian Guitar" (Maria Livia; 

The tapes recorded from the above selections (eight 90 minute cassette 

tapes) were utilized in the Experimental treatment classes on a rotating 

basis, which separated use of specific selections by approximately three 

weeks. 




