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The purposes of this study were (1) to determine if 

fourth grade students show an increase in computation skill 

efficiency as a result of instruction in Chisanbop; (2) to 

determine if fourth grade students show an increase in 

application skill efficiency as a result of instruction in 

Chisanbop; (3) to determine if fourth grade students show 

an increase in concept skill efficiency as a result of 

instruction in Chisanbop; (4) to determine if fourth grade 

students show an increase in problem solving skill effi-

ciency as a result of instruction in Chisanbop; and (5) to 

determine if fourth grade students show an increase in 

composite skill efficiency as a result of instruction in 

Chisanbop. 

The study was organized into five chapters. 

Chapter I, "Introduction," contains the purposes of the 

study, hypotheses, background and significance, definition 

of terms, delimitation, basic assumptions, and procedures 

for the collection and treatment of data. Chapter II, 



"Review of Literature," surveys past techniques of finger 

calculation, the experience of Chisanbop use in elementary 

school classrooms, and the educational significance of the 

utilization of concrete objects in teaching mathematics. 

Chapter III, "Methodology," describes the source of the 

data, method of sampling, response measures, and data 

collection and analysis. Chapter IV, "Analysis of Data," 

and Chapter V, "Summary, Findings, Conclusions, and 

Recommendations," present and synthesize the information 

that was gathered. 

One hundred eleven male and female students were 

utilized as subjects for this study. These students were 

randomly assigned to one experimental group and to one con-

trol group. All subjects of the study were administered 

the Comprehensive Test of Basic Skills prior to and at the 

conclusion of the Chisanbop experimental treatment. 

The Analysis of Covariance, one-way design, statistical 

technique was utilized to test for post-test differences. 

The 0.05 level of significance was selected as necessary for 

the rejection of the null hypotheses. 

The results of this investigation indicated that sig-

nificant differences existed between the experimental group 

and the control group in regard to application skill effi-

ciency, concept skill efficiency, problem solving skill 

efficiency, and composite skill efficiency. However, no 



significant differences were shown in computational skill 

efficiency of the two groups. When the upper one-third of 

the experimental group was compared with the upper one-

third of the control group, and the lower one-third of the 

experimental group was compared to the lower one-third of 

the control group in regard to composite skill efficiency, 

there was no significant difference determined. 

The conclusions drawn from the findings of this study 

were that Chisanbop instruction assisted students in the 

experimental group in scoring significantly higher than 

students in the control group in application skill effi-

ciency, concept skill efficiency, problem solving skill 

efficiency, and composite skill efficiency. Other indica-

tions are that Chisanbop instruction did not significantly 

affect students in the experimental group in regard to 

computational skills. In regard to the composite skills 

of the students in the upper one-third and the lower one-

third of the experimental group, there were no statis-

tically significant differences from their counterparts in 

the control group. 

In light of these findings, it is recommended that 

school districts utilize Chisanbop as a supplement to their 

regular mathematics program at the fourth grade level. It 

is also recommended that additional studies be conducted 



at the fourth grade level for extended periods of time to 

determine any delayed dimension of Chisanbop. 
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CHAPTER I 

INTRODUCTION 

Mathematics has been a part of civilization for many 

centuries. Counting was taught as a subject as early as 

400 B.C. in Greece. Philosophy was taught through 

mathematical concepts in Plato's Academy, and the Romans 

studied arithmetic and geometry during the period 

100-400 A.D. Mathematical content, however, changed little 

until about the 1600's, when the scientific revolution led 

by Copernicus, Galileo, Kepler, Harley, and Newton 

reinforced the necessity for "new" mathematics.^ 

The first major effort to bring about reform in mathe-

matics at the elementary school level in this country 

occurred in 1959 when the School Mathematics Study Group 

sponsored a conference in Chicago. This was the first time 

that a large group of educators, consisting of elementary, 

secondary, and college teachers of mathematics as well as 

administrators and psychologists, had been assembled for 

the purpose of considering the status of the elementary 

school mathematics program. As expected, an outcome of 

this conference was the agreement that the success of a 

•̂ William B. Ragan and Gene D. Shepherd, Modern 
Elementary Curriculum (New York, 1976), p. 330. 



secondary math program depended on the strength of the 

preceding elementary program.2 

Beginning in 1959, the "new math" swept the country. 

The major emphasis of this new concept was to shift the 

theory of mathematics curriculum from meaningful and 

socially relevant theories to a theory that assigned 

priority to the logical structure of mathematics. By the 

mid-sixties, many different modern math programs were being 

widely used. More formal development was stressed by vary-
O 

ing degrees than had been emphasized by earlier programs.3 

This switch in emphasis concerned many who feared a 

lessening of emphasis on other aspects of the program. 

These concerns were well founded in some instances. For 

example, "on the computation sections of standardized 

achievement tests, scores derived in a typical city or town 

were generally lower than scores on the concepts and prob-

lem solving sections."4 

It is generally agreed that the computational effi-

ciency of children suffered during the revolutionary years 

of the new math as evidenced by scores on standardized 

^Ibid., p. 332. 

^Vincent J. Glennon, "Mathematics: How Firm the 
Foundation," Phi Delta Kappan, 57 (January, 1976), 302. 

4Ibid., p. 302. 



achievement tests. The problem of lack of computational 

proficiency was discussed by Brownell as early as twenty 

years ago to aid school personnel in comprehending a 

distinction between meaning and skill. He noted that a 

proper balance between meaning and skill must be maintained 

in order to achieve greater computational skill.® 

The decline in math computation scores can be attri-

buted to the new math programs of the 1960's.^ Many vari-

ables appear to have added to the complexity of the problem: 

the degree of formalism, the number of separate lessons, 

the rigor and also the freehand that mathematicians had in 

program development.^ 

Research by Bloom^ indicates that learning in many 

mathematics programs has been made so difficult that only a 

small portion of the students can persevere to mastery. 

^L. Ray Carry, "A Critical Assessment of Published 
Tests for Elementary School Mathematics," The Arithmetic 
Teacher, 21 (January, 1974), 18. 

^William A. Brownell, "Meaning and Skill--Maintaining 
the Balance," The Arithmetic Teacher, 3 (October, 1956), 
136. 

^Morris Kline, Why Johnny Can't Add (New York, 1973). 

^Carroll V. Newsom, "The Image of the Mathematician," 
American Mathematical Monthly, 79 (October, 1972), 880. 

^Benjamin S. Bloom, Human Characteristics and School 
Learning (New York, 1976). 



Ausubel10 states that "much of children's alienation from 

school is a reflection of the cumulative effects of a 

curriculum that is too demanding." 

The School Mathematics Study Group reported in its 

evaluation of modern math textbook programs that "not all 

textbooks produced the kind of results that were expected 

of them. Some, in fact, did rather poorly on all cognitive 

levels—from computation to analysis 

Hard data provided by the National Assessment of 

Educational Progress revealed a problem with mathematical 

achievement. The NAEP found and reported that only 40% 

of the 9 year olds surveyed could add three place money 

figures. Also, only 33% of the 13 year olds could find the 

answer to the problem: "If John drives at an average speed 

of 50 miles per hour, how many hours will it take to drive 

275 miles?"12 

Elementary Mathematics Research findings indicate that 

there has been difficulty in determining a particular method, 

material, or instructional arrangement that significantly 

improves the child's learning. This study has investigated 

^David P. Ausubel, "How Reversible Are the Cognitive 
and Motivational Effects of Cultural Deprivation? Impli-
cations for Teaching the Culturally Deprived Child," 
Urban Education, 1 (June, 1964), 16. 

^Glennon, o£. cit., p. 302. 

12Ibid., pp. 302-303. 



an approach to the teaching of mathematics at the elemen-

tary school level. 

Purposes of the Study 

The purposes of this study were (1) to determine if 

fourth grade students show an increase in computational 

skill efficiency as a result of instruction in Chisanbop, 

(2) to determine if fourth grade students show an increase 

in application skill efficiency as a result of instruction 

in Chisanbop, (3) to determine if fourth grade students 

show an increase in concept skill efficiency as a result of 

instruction in Chisanbop, (4) to determine if fourth grade 

students show an increase in problem solving skill effi-

ciency as a result of instruction in Chisanbop, and (5) to 

determine if fourth grade students show an increase in 

composite skill efficiency as a result of instruction in 

Chisanbop. 

Hypotheses 

The following hypotheses were tested: 

1. There will be no significant difference in the 

computational skill efficiency of the one experimental group 

of 50-60 fourth grade students and the one control group of 

50-60 fourth grade students. 

2. There will be no significant difference in the 

application skill efficiency of the one experimental group 



of 50-60 fourth grade students and the one control group of 

50-60 fourth grade students, 

3. There will be no significant difference in the 

concept skill efficiency of the one experimental group of 

50-60 fourth grade students and the one control group of 

50-60 fourth grade students. 

4. There will be no significant difference in the 

problem solving skill efficiency of the one experimental 

group of 50-60 fourth grade students and the one control 

group of 50-60 fourth grade students. 

5. There will be no significant difference in the 

composite skill efficiency of the one experimental group of 

50-60 fourth grade students and the one control group of 

50-60 fourth grade students. 

6. There will be no significant difference in the 

composite skill efficiency of the upper one-third of the 

one experimental group and the upper one-third of the one 

control group. 

7. There will be no significant difference in the 

composite skill efficiency of the lower one-third of the 

one experimental group and the lower one-third of the one 

control group. 



Background and Significance 

Background 

There have been numerous attempts to improve instruc-

tional techniques in the field of mathematics. Children 

and methods, as well as problems and materials, have been 

studied from coast to coast in order to determine the best 

way to achieve an improved mathematical system. However, 

it has been extremely difficult to get agreement of what is 

best for elementary school students. 

Bruner-^ indicates that " . . . any subject can be 

taught effectively in some intellectually honest form to 

any child at any stage of development." This statement in 

itself had a strong influence on the content of contemporary 

math programs and on the direction of programs for the 

future. 

The question concerning modern and traditional programs 

and their educational significances was raised by Brownell-^ 

in his studies in Scotland and England. Brownell concluded 

that it was not the quality of the programs that appeared 

to make a difference, but that the difference was 

13Jerome Bruner, The Process of Education (Cambridge, 
1960), p. 33. ~ 

•^William A. Brownell, "Conceptual Maturity in 
Arithmetic Under Differing Systems," Elementary School 
Journal, 69 (December, 1968), 163. 



attributable to the teacher's enthusiasm. 

The IPI (Individually Prescribed Instruction) Mathe-

matics Program, a contemporary effort extending back almost 

a century, tried to find ways to adapt a school mathematics 

program to the varying abilities of children. It x<?as a 
1 R 

student-oriented instructional program for grades 1-6. 

The objectives were grouped into ten learning areas and con-

tained over three hundred fifty instructional behaviors. 

System components contained diagnostic tests, various learn-

ing resources, and management aids to facilitate the program 

objectives. 

Lipson16 pointed out that the program had everything 

going for it--a competent research team, creative designers, 

and cooperating teachers in the field. "It had everything 

but great success." He found that the program did not pro-

duce the dramatic gains that had been hoped for. The prob-

lem was that the program was built around false assumptions. 

In his role as president of the National Council of Teachers 

of Mathematics, Eugene P. Smith-'-'' expressed his concern 

•^Research for Better Schools, Incorporated: Progress 
Report (Philadelphia, June, 1974). 

•^Joseph I. Lipson, "IPI Math--An Example of What's 
Right and Wrong with Individualized Modular Programs," 
Learning, 5 (March, 1974), 60. 

^Eugene P. Smith, "A Look at Mathematics Education 
Today," The Arithmetic Teacher, 20 (October, 1973), 
506-507. 



about IPI: "I do deplore the wholesale imposition of the 

technique on teaching and students with the tacit assump-

tion that the method is superior to any method they have 

ever used before. The evidence does not support the 

assumption." 

1 fi 

Edgar Dale discussed one of the assumptions--that 

of having children work alone. Conventional wisdom says 

that we must individualize instruction. Thus, children 

wind up in a carrel, working alone. However, we must both 

individualize and socialize, having individual and group 

learning. We need more individualized group learning. 

The mini-calculator, used as a teaching tool, has 

been a point of interest of the National Council of 

Teachers of Mathematics. These mathematics teachers con-

cluded that teachers should recognize the potential con-

tribution of the mini-calculator.^ It should be used as 

an imaginative way to reinforce learning and to motivate 

the learner as he becomes proficient in mathematics. The 

hand calculator will not assist a child in knowing when to 

perform a mathematical operation, but it may serve as a 

•^Edgar Dale, "How Do We Provide Access to 
Excellence?" Apropos (Summer, 1974), p. 2. 

•^National Council of Teachers of Mathematics, 
Bulletin for Leaders (Reston, 1974). 
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challenge to a child as his learning is reinforced.20 

Gay's21 study indicated that a traditional method of 

mathematics instruction whereby all students receive the 

same amount of drill practice was not conducive to pro-

moting immediate, or delayed retention. Conditions for 

allowing students to choose the number of practice exer-

cises or determining a retention index proved superior to 

a fixed number of practice exercises for each student. 

Beckwith and Restle22 in their study with children 

ages 7 to 10 years found that there were differences be-

tween children's use of spatial arrangement in counting. 

Fairly young children seem to show sensitivity to the 

organization of the visual field. That is, when a child 

is enumerating one by one, he may work rapidly within one 

group of problems, then pause and consolidate his result 

and then attack the next group. The pausing and the abil-

ity to divide the task into suitable parts is a generally 

important part of a long serial task. Therefore, for some 

children, a rectangular array may facilitate the process 

20john W. Gregory, "Use the Calculator for Drill," 
Instructor, 86 (April, 1977), 105. 

^Lorraine R. Gay, "Use of a Retention Index for 
Mathematics Instruction," Journal of Educational 
Psychology, 63 (October, 1972), ?72. 

22Morgan Beckwith and Frank Restle, "Process of 
Enumeration," Psychological Review, 73 (September, 1966), 
444. 
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of enumeration to a greater degree than a linear, circular, 

or scrambled presentation of objects. 

Computer Assisted Instruction has had some impact on 

instruction at the elementary education level since the 

late sixties. However, the impact has been minimal 

because of economics and educators' lack of commitment to 

technology in the instructional process.^3 

Studies by Vinsonhaler and Bass^ dealt with drill 

and practice with the basic experimental/control group 

design. Their experimental group received 10-15 minutes 

of GAI (Computer Assisted Instruction), in addition to 

their traditional instruction program. They found the CAI 

plus traditional classroom instruction to be somewhat more 

effective. 

2 5 

Jerman and Groen, working with CAI and interme-

diate level children, found that the supplementary use of 

CAI was somewhat more effective in developing the skills 

alone--at least for the first two years. 

^Patrick Suppes, Elementary Education: Current 
Issue and Research (New York, 1967)~! 

^John F. Vinsonhaler and Ronald E. Bass, "A Summary 
of Ten Major Studies in CAI Drill and Practice," 
Educational Technology, 12 (July, 1972), 29-32. 

2%ax E. Jerman and Guy J. Groen, "Arithmetic Drills 
and Review on a Computer-Based Teletype," The Arithmetic 
Teacher, 13 (April, 1966), 309. 
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What remains in doubt is the advantage of CAI over 

other methods of augmenting instruction and the long term 
r\ r 

effect of CAI on both cognitive and affective goals./D 

Thus the role of computation is minimized, and the concept 

at hand is not given proper importance. 

Increased interest in informal instructional proce-

dures has renewed interest in the mathematics laboratory as 

pointed out by Vance and Kiersen,^ Their research offered 

the following conclusions: 
1. The research indicates that students can 

learn mathematical ideas from laboratory settings. 
However, in maximizing achievement on cognitive 
variables, other meaningful instruction appears to 
work as well if not better. 

2. One generally held feeling about mathematics 
laboratories is that they promote better attitudes 
towards mathematics. There is only limited evidence 
of this in the careful evaluations of activity 
oriented mathematics, although some students seem to 
prefer laboratory approaches to more class-oriented 
approaches. 

3. The gains made through a laboratory approach 
appear to be practical. The research and evaluation 
reports seem unanimous in concluding that students 
and teachers can learn to use laboratory approaches 
easily. 

^Kenneth J. Travers, "Mathematics Education and the 
Computer Revolution," School 'Science' and Mathematics, 71 
(January, 1971), 34. 

9 7 
James H. Vance and T. E. Kiersen, "Laboratory 

Setting in Mathematics: What Does Research Say to the 
Teacher?", The Arithmetic Teacher, 81 (December, 1971), 
588-589. 
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Olander and Robertson28 studied the effect of discovery 

and expository methods of teaching fourth grade students. 

Results were judged on the bases of performance on the 

Stanford Achievement Test and a test of Mathematical Prin-

ciples and Relationships. 

The data suggested that pupils experiencing the exposi-

tory treatment were better in computation on both the post-

test and retention test. Those experiencing the discovery 

treatment seemed to have attained the ability to apply 

mathematical knowledge. Scores on the Principles and 

Relationships Test suggested the following: 

1. Pupils scoring in the lower part of the range 
on the Computation Pretest improved more when taught 
by the expository procedure; pupils scoring higher 
improved more under the discovery technique. 

2. Pupils scoring lower on the Concepts Pretest 
benefited more from the discovery approach; those 
scoring higher profited more under the expository 
approach. 

3. Pupils scoring lower on the Applications 
Pretest improved more from the expository technique; 
those scoring higher profited more when taught by the 
discovery technique. 

4. On the Principles and Relationships Test, 
pupils instructed under discovery techniques started 
off better than those taught the expository approach, 
and they continued to improve at a greater ratio. 

28Herbert T. Olander and H. Robertson, "The Effective-
ness of Discovery and Expository Methods in the Teaching 
of Fourth-Grade Mathematics," Journal for Research in 
Mathematics Education, 4 (July" 1973) , 43. 
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Shumway^ points out that research calls attention to 

the role that positive and negative instances play in the 

learning of concepts. Positive instances are instances 

from the universe under consideration that are examples of 

the concept and negative instances are instances from the 

universe under consideration that are not examples of the 

concept. Except for some of the simpler concepts, most 

widely used curriculum materials do not purposefully use 

negative instances in teaching mathematics. 

Shumway has been involved in research attempting to 

determine the importance of both positive and negative 

instances in mathematical concept learning. The results 

consistently favor the use of both positive and negative 

instances over positive instances alone in the learning of 

mathematical concepts such as commutatively and associa-

tivity. "Thus, the best strategy to use with all types of 

simple concepts would appear to be a mixture of positive 

and negative instances,"^ Shumway concluded. 

Significance 

Chisanbop, a relatively simple calculation system, has 

spread rapidly across the northeast United States. The 

^^Richard Shumway, "Students Should See Wrong 
Examples: An Idea from Research on Learning," The Arith-
metic Teacher, 21 (April, 1974), 347. 

30Ibid., p. 348. 
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system was imported from Korea and Initiated in the spring 

of 1977. It all started when the adoptive parents of two 

young Korean girls discovered the girls could perform feats 

of basic addition using a curious finger motion. The 

father traced the method to a special Saturday School in 

Korean Culture the children were attending in Riverdale, 

New York. There he found Hang Young Pai, the son of Sung 

Jin Pai, a noted Korean mathematician who invented the sys-

31 
tem some twenty years ago.JJ-

The program was tested in the Mt. Vernon, New York, 

Public Schools. Chisanbop is now integrated into regular 

math programs at eight of the city's twelve elementary 

schools. Early testing at the first grade level has shown 

results far above a control group in both computation and 

analysis. 

Chisanbop provides the child with a calculating system 

having a number base. The need for memorizing sums and/or 

products is eliminated by the ability of the student at all 

times to "find his place," both by seeing and feeling his 

result at any point in a c a l c u l a t i o n . ^ 3 

•^Edwin M. Lieberthal, Chisanbop (Mt. Vernon, 1977), 
p. 4. 

32Bernadette Lieberthal, "Now It's OK to Count on 
Your Fingers," Ins truetor, 87 (Hay, 1978), 72. 

^Edwin Lieberthal, o£. ext., p. 7. 
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The tools of Chisanbop are the hands and fingers of 

the student. The hands embrace a decimal system. Each 

finger on the right hand represents a single unit; the 

right thumb represents five units. Therefore, when all 

fingers on the right hand are used, the total will be nine 

units: five represented by the thumb and four more by the 

other fingers. Likewise, each finger on the left hand, 

excluding the thumb, represents ten units. The thumb 

represents fifty units; therefore, when all fingers on the 

left hand are used, the total will be ninety units: fifty 

represented by the thumb and forty more by the other 

fingers.^ 

In the initial stages of Chisanbop, there is a consid-

erable reliance on psychomotor activity. The action of 

one's fingers and the positions they assume become a real 

support to what would otherwise be a purely mental activity, 

Fingers can be read as surely as if numbers were appearing 

on a screen. Therefore, one is capable of seeing and feel-

ing his answer and knowing his "place" at any given point 

in a calculation. Ultimately, the physical manipulation 

of fingers is abandoned as the technique becomes inter-

nalized. 35 

3^Ibid., pp. 8-10. 

35 Ibid., p. 11. 
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The use of Chisanbop in the elementary school class-

rooms of today has been publicized nationally. However, 

little research has been collected concerning the effective-

ness of this kind of instruction as it relates to student 

achievement. It is hoped this study will assist profes-

sional educators in answering questions about Chisanbop and 

its instructional effectiveness. 

Definition of Terms 

For purposes of this study the following definitions 

are used: 

Application Skill--the ability to select and carry out 

basic mathematical operations in the content areas of set 

theory, measurement, algebra, and reasoning. 

Chisanbop--arithmetic calculation support system which 

involves the use of the fingers as a calculator. 

Composite Skill—total math skill to include applica-

tion, computation, concept, and problem solving skills. 

Computation--working knowledge of four fundamental 

mathematical operations: addition, subtraction, multipli-

cation, and division. 

Comprehensive Tests of Basic Skills--standardized 

achievement tests, published by McGraw-Hill, Monterey, 

California and copyrighted in 1974. 
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Concept Skill--the ability to convert concepts 

expressed in one numerical, verbal, or graphic form to 

another form and to comprehend numerical concepts and their 

interrelationships. 

Delimitation 

This study was limited to all fourth grade students in 

Grutchfield Elementary and Washington Elementary schools in 

the Sherman, Texas, Independent School District. 

Basic Assumptions 

One basic assumption was that the selection of classes 

for study represented a cross section of the fourth grade 

students in the district. Another assumption was that the 

contents of the pre-test and post-test were not known to 

the students. 

Procedures for the Collection 
and Treatment of Data 

The students for this study were selected from the 

fourth grade student enrollment of the Crutchfield Eleme-

mentary School and the Washington Elementary School in the 

Sherman, Texas, Independent School District. The strati-

fied random sample used in this study were the members of 

four fourth grade classes located in these two elementary 

schools. Students were assigned to the control group and 

to the experimental group by a random assignment method 
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used by the principal of each building at the beginning of 

the 1978-1979 school year. 

The pretest-posttest control group design was used. 

The finger calculation method, known as Chisanbop, served 

as the treatment. The pre-test and post-test were adminis-

tered to both groups. The Chisanbop treatment was adminis-

tered to the experimental group, but not to the control 

group. The treatment was administered for a period of 

fifty-nine school days. 

The Comprehensive Test of Basic Skills (CTBS) served 

as the pretest and posttest instrument. This instrument is 

the same instrument adopted by the Sherman Independent 

School District for use in all district schools. 

The upper one-third and lower one-third of the control 

group and the experimental group were determined by the 

respective groups* mental maturity scores. The mental 

maturity scores were obtained from the aptitude portion of 

the Comprehensive Test of Basic Skills. 



CHAPTER II 

REVIEW OF LITERATURE 

The use of student's fingers as a source of mathe-

matics calculation in the elementary schools of the United 

States has been traced back to the decade of the sixties. 

However, this mathematical calculation was limited to 

multiplication. In addition, the finger multiplication 

technique was only suggested as an additional method which 

could be utilized in teaching elementary school mathematics. 

There is a noticeable absence of hard data generated by 

researchers which either supports or disclaims the use of 

finger calculations as an aid in teaching mathematics at 

the elementary school level. 

This review of the literature presents both a descrip-

tion of past techniques used in multiplication by finger 

calculation and the actual experience of using Chisanbop in 

elementary school classrooms. It concludes with a presen-

tation of opinions concerning the educational significance 

of the utilization of concrete objects to expose mathe-

matical ideas. 

Finger multiplication in the elementary schools 

involves different techniques to arrive at problem solu-

tions. One technique is described by Barney as a "simple, 

20 
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quick, sure way of reviewing multiplication tables and as a 

device which is readily available, inexpensive, and diffi-

cult for the careless pupil to lose or leave on the play-

ground. 

Barney offers the following general finger multipli-

cation information and describes the computation technique 
o 

in three steps 

The student is to ball up each fist. Each fist 

represents a five and each finger which is raised repre-

sents one number more than five. As an example, to solve a 

problem such as 7 x 8 , two fingers on one hand are raised 

(balled fist is five; two raised fingers is five plus two, 

or seven) and three fingers on the other (balled fist is 

five; three fingers raised is five plus three, or eight). 

The computation is now done in three steps: 

Step 1: Each finger raised represents ten points of 

the final answer. In case of 7 x 8 , the 

student has a total of five fingers raised, 

representing a subtotal of fifty. 

Step 2: There are two fingers down on one hand and 

three on the other. As they are multiplied 

together, their product is six. 

-̂Leroy Barney, "Your Fingers Can Multiply," 
Ins truetor, 79 (April, 1970), 129. 

2Ibid., pp. 129-130. 



22 

Step 3; The six is now added to the fifty and the 

result is fifty-six. 

This computation for 7 x 8 put in numerical form would 

appear as follows: 

10 (2 + 3) + 3 x 2 = 

20 + 30 + 6 = 

50 + 6 = 56 

The 10 (2 + 3) represents the number of fingers up and 

shows that each of these fingers counts for ten units; the 

3 x 2 represents the number of fingers down. 

Still another example of this mathematical technique 

can be illustrated by the problem 8 x 8 . Balling the fists, 

the student raises three fingers on each hand (balled fist 

is five, plus three fingers raised is eight). The student 

now will have a total of six fingers raised; ten is to be 

multiplied by six for a subtotal of sixty. There are two 

fingers down on each hand; two times two is four. Four is 

to be added to sixty, for an answer of sixty-four. Thus, 

the product of 8 x 8 is 64. 

Barney points out that finger multiplication is not 

designed for the tables of 2's, 3*2, and 4'2, and it is 

redundant for 5's and 10's; but, fortunately, these are the 

tables children usually know and have very little trouble 

with. "Finger multiplication is readily and expectively 

employed with the tough combinations: the 6's, 7's, 8*s, 
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and 9's—the tables with which children usually need 

help,Barney noted. 

Oyer the years, many young school children have dis-

covered how helpful their fingers can be in performing 

simple addition problems. Prielipp^ notes that one can't 

help but wonder how many people have ever seriously con-

sidered the operation of multiplying numbers on their 

fingers. Initially, Prielipp explains, we must assume that 

we know how to count and add, and that the multiplication 

facts are known from 0 x 0 through 5 x 5 . 

In the early stages, one should restrict his attention 

to multiplying two natural numbers, both of xvhich are 

greater than five and less than, or equal to, ten. An 

example of this process would be 6 x 8. The student would 

begin by opening wide both of his hands, On his left hand 

he would bend one finger in, toward the palm of his hand, 

one being the excess of six over five. On the right hand, 

for the excess of eight over five, he would bend three 

fingers. The next step would be to count the total number 

of fingers that have been folded in. In this particular 

case, the number four should be counted,, They would repre-

sent 4 x 10 or 40, Next the student would multiply 4 x 2 , 

^Ibid., p. 130. 

•̂Robert W. Prielipp, "Finger Reckoning," The Mathe-
matics Teacher, 61 (January, 1968), 42-43. 
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where four is the number of fingers which remain outspread 

on the left hand, and two is the number of fingers that 

remain outspread on the right hand. This total would be 

eight. Now the student would add forty and eight for a 

solution of forty eight. 

Another example cited by Prielipp dealt with the num-

bers 14 x 12. These numbers are not both greater than five 

or less than or equal to ten. 

The student would do this problem by bending four fin-

gers on his left hand toward the palm, as four is the 

excess of fourteen over ten. On the right hand he would 

bend two fingers in toward the palm. The total fingers 

which are folded in toward the palm in this case would be 

six. This represents 6 x 10 or 60. Next the student would 

multiply 4 x 2 , where four is the number of fingers folded 

inward on the left hand, and two is the number of fingers 

folded inward on the right hand. The answer in this case 

will be 4 x 2 or 8, 60 + 8 = 68 and 100 + 68 = 168. In 

fact, this method will work whenever both numbers are 

greater than 10 and less than or equal to 15. 

This procedure will also work whenever both numbers 

are greater than 15 and less than or equal to 20, "It is 

just like black magic," states Prielipp,^ 

^Ibid., p. 43. 
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"The finger method of multiplication is fascinating 

and children who are sometimes difficult have been charmed 

by it into beginning the work that leads to the garden of 

mathematical joy,"^ stated Alger, who has taught mathe-

matics at every grade except the eleventh. She further 

states that it is useful in teaching the student who has 

not mastered his number combinations and wants to use his 

own inefficient method of counting on his fingers and 

"this ancient way of using his fingers intrigues him into 

investigation, and often thence to knowledge.Alger 

added, "of course the system of numeration the Romans had 

was wretchedly inadequate; no wonder they needed compu-

tational aids."8 These difficulties might make us ever 

more aware of the wonders of the notation system adopted in 

later times by the Arabs and Europeans. 

Alger^ explains the use of finger multiplication 

through the term cycle, The numbers 1 through 5 are called 

the first cycle, 6 through 10 the second cycle, 11 through 

15 the third cycle, and so on. To multiply numbers in the 

second cycle, call the thumb 6, the first finger 7, and so 

^Louisa R. Alger, "Finger Multiplication," The 
Arithmetic Teacher, 15 (April, 1968), 341. 

7Ibid. 

8Ibid., p. 342. 

^Ibid., pp. 341-343. 
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on to the little finger for 10. This is to be done for 

both hands. 

As an example, one can observe 7 x 8. On one hand the 

student would bring the first finger, the 7, together with 

the thumb. These fingers representing 7 are to be called 

the "tight fingers," in contrast with the remaining three 

"loose fingers." On the other hand the student will put 

together the second finger, the 8, together with the thumb 

and first finger, as "tight fingers" representing the 8. 

The two groups of tight fingers should be brought 

together, which in this case is five. This number 5 is the 

number of tens in the answer. Next, the student should 

observe the loose fingers. There are two on one hand, 

three on the other; these numbers are to be multiplied. 

This answer will be 6, which is the number of ones in the 

answer. Five tens, six ones; hence 7 x 8 = 56. 

Another brief example using this method illustrates 

the product of 8 x 9. Three tight fingers plus four tight 

fingers yield seven fingers touching. Hence, the product 

includes seven tens. Two loose fingers times one loose 

finger gives 2, the number of ones in the product. So 

8 x 9 = 72. 

This procedure can continue into infinity and goes 

beyond the scope of this study. Alger points out that it 

is a good class exercise to figure out the algebra behind 
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this system. "It is a thing to wonder that the ancients, 

who had to do all their arithmetic and algebra through 

geometry, should achieve this system of finger multipli-

cation and thus bypass their inefficient notation for 

numbers. 

September, 1977, marked the beginning of Chisanbop in 

the United States. The Mount Vernon, New York, Public 

Schools launched the first United States pilot program of 

this Oriental method of mathematics calculation. The pur-

pose of this pilot study was to consider the method as an 

adjunct to the basic mathematics program. 

An experimental control group design was organized at 

the sixth grade level. The experiment was designed to test 

speed and accuracy in the area of mathematics computation. 

The t-test of independent sample means was applied to both 

speed and accuracy. The first test was administered after 

six hours of Chisanbop instruction with the experimental 

group and no Chisanbop instruction with the control group. 

The test consisted of five, single-digit problems of twelve 

addends each. The twenty-three subjects in the Chisanbop 

group scored a mean of 25.9 seconds per problem while the 

twenty-two subjects in the control group scored a mean of 

38.6 seconds per problem. This comparison yielded a t-score 

•^Ibid. , p. 343. 
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of 3.16. The Chisanbop group yielded a mean score of 3.43 

in accuracy, while the control group yielded a mean score 

of 3.30. This accuracy comparison yielded a t-score of 

.35.11 

After eight hours of Chisanbop instruction, a second 

test was administered to test the speed and accuracy in 

mathematical computation. The test consisted of five two-

digit problems with six addends per problem. The Chisanbop 

group scored a mean of 24.04 seconds per problem, while the 

control group scored 33.75 seconds per problem. This com-

parison yielded a t>score of 2.7. The Chisanbop group 

yielded a mean score of 3.8 in accuracy, while the control 

group yielded a mean score of 3.3. This accuracy compari-
1 9 

son yielded a t-score of 1.23. 

In the two tests conducted, the experimental group 

outdistanced the control group in computational speed. In 

both experiments, this speed differential was statistically 

significant at the .01 and .02 levels of confidence. 

"This difference suggests that the mechanics of renaming 

and writing the results are not as efficient as the 

mechanics of columnar accumulation,"-^ Lachterman noted. 

i:LSeth Lachterman, "The Chisanbop," Elementary School 
Pilot (Mt. Vernon, New York, 1978), p. 2. 

12Ibid. 

13Ibid., p. 3. 
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With respect to accuracy, one might expect that the 

longer a student spends on a problem, the more accurate his 

answers will be. However, as suggested by the data, the 

control group may not have gained a significant edge in 

accuracy by dwelling on the problems longer. In fact, in 

both tests, the Chisanbop mean scores bettered the control 

group mean scores albeit by a statistically insignificant 

difference. However, one can posit that Chisanbop did not 

hamper accuracy and did improve overall computational 

efficiency. 

A third test was administered at the conclusion of ten 

hours of Chisanbop instruction. This test consisted of 

five three-digit problems with five addends per problem. 

The Chisanbop group scored a mean of 27.8 seconds per prob-

lem, and the control group scored a mean of 36.0 seconds 

per problem. This comparison yielded a t-score of 2.475. 

With respect to accuracy, the Chisanbop group yielded a 

mean score of 4.2, while the control group showed a mean 

score of 3.5. This comparison yielded a t-score of 1.958.^5 

A final test was administered at the conclusion of 

twelve hours of Chisanbop instruction. This fourth test 

consisted of five three-digit problems with five addends 

1 4 Ibid. 

•*-5Ibid. } p. 6. 
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per problem. The Chisanbop group scored 44.8 seconds per 

problem while the control group scored 69.2 seconds per 

problem. This accuracy portion showed a Chisanbop group 

mean score of 4.04 and a control group mean score of 2.35. 

16 
This comparison yielded a t-score of 4.428. 

Time per problem increased in both groups on tests 

three and four. Similarly, the average accuracy declined 

in both experiments. However, this is commensurate with 

the increment in time difficulty. The most significant 

changes, however, are manifest in the differences between 

tests three and four. The drop in test speed shows a 60% 

difference between the experimental group and the control 

group, which produced the most radical time differential 

among the four testing comparisons (significant at the .01 

level). The slight tapering in item accuracy for the 

experimental group between these two tests (3.8^ decrement) 

is placed in high relief against the massive 32.9% drop in 

accuracy from the control group. For the first time in 

this test series, the mean accuracy differential was 

highly significant at the .0001 level.^ 

Edwin Lieberthal, President of Chisanbop Enterprises, 

Inc. in Mount Vernon, New York, might have expected tele-

vision exposure of these classroom experiences, as he had 

16Ibid. 

17Ibid., p. 10. 
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been a TV-radio writer for the "Ernie Kovacs S W and for 

the old DuMont Television Show, "Gangbusters. Later, he 

did stints with both CBS and NBC before going to work in 

textile marketing and promotion, which was still his mam 

occupation when the Mount Vernon Project began.^ 

Someone involved in the Mount Vernon project mentioned 

Chisanbop to someone who worked at NBC s channel 4 in New 

York City. Some of the Mount Vernon children were invited 

to Manhattan to show off their new skills for a local news 

spot. That news feature was deemed good enough to distri-

bute to 149 NBC affiliates. NBC * s "Today Show" then 

invited students to give a longer demonstration. "They 

told us," Lieberthal notes, "that the segment got more 

audience reaction than any other in the show's history." 

In December, 1977, Lieberthal and a Mount Vernon student 

were asked to appear on Johnny Carson's "Tonight Show."19 

These television appearances prompted additional 

interest from the public and subsequent appearances on the 

"Westinghouse Evening Magazine," "The Mike Douglas Show," 

and another appearance on the "Today Show." Chisanbop s 

mail doubled in March after a group of Mount Vernon first 

and sixth grade students performed on ABC's "Good Morning, 

l^Craig Pearson, "Know How to Chisanbop, Learning, 8 
(August-September, 1978), 136. 

19lb id. 
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America." A Canadian television crew filmed a demon-

stration in April, and the British Broadcasting Corpo-

ration picked up the Canadian segment for showing in 

England.^0 

What explains Chisanbop's tremendous appeal to many 

adults and children? Mathematics, after all, is already 

richer than most subjects in colorful textbooks and a range 

of hands-on devices ranging from plastic chips and cubes 

through number balances and hand calculators. None of the 

methods in which they are used differ drastically from 

Chisanbop in computational purposes or instructional goals. 

The explanation of Chisanbop's appeal may require research 

that goes well beyond comparisons of standardized test 

scores and the mere question of whether or not children do 

better with the method at any given grade level. 

Seth Lachterman, Supervisor of Mathematics for the 

Mount Vernon Public Schools, believes that the impact of 

Chisanbop is "not essentially mathematical, but rather 

psychological and physiological." Perhaps the best word 

for Chisanbop, he says, is "natural." Lachterman 

explains, 

As far as math goes, the fingers make up a base ten 
system, a very logical format with very primitive 
connections to the mind. It's a natural tendency for 
kids to use their fingers in counting and computing. 
But it's been squelched until now, on some reasonable 

20Ibid. 
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grounds. This may have something to do with the 
startling sort of response we've had from adult non-
professionals. It's as if they were expressing a 
massive reaction against the newfangled technology, 
both in education and in the world around them. 
However, people faced with "future shock" find a 
method like Chisanbop very appealing.11 

Lachterman has, in fact, been accused by some col-

leagues of being anti-technological in his support of 

Chisanbop. He responds: 

Can hands do it faster than the calculator? That's 
not even an issue. In fact, ease of computation may 
not even be Chisanbop's strongest point. Perhaps 
its strong point is that it offers children the 
possibility of modeling numbers, of getting the feel 
of what happens in a number system. This can have a 
tremendous influence in how they will receive math 
later on. Some of my teachers report that kids with 
learning difficulties and disabilities, who must use 
their fingers, find it much easier to establish a 
number sense this way.22 

Does Chisanbop possibly have some connection to cur-

rent studies of right brain-left brain function? Is there 

something in its mind-body relationships that might open 

up the child's intuition or creativity? 

"I don't know the answer, of course," says Lachterman, 

"but I think that researchers studying laterality could 

have a field day with Chisanbop. I've noticed that many 

kids seem to pick up visual patterns on their own which 

lend them understanding of deeper meanings in math. They 

21lbid,, p. 137. 

22lbid. 
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seem to develop a physical awareness of numbers, awareness 

of a very high order. 

The implications of future Chisanbop instruction in 

classrooms across the United States appear to be unclear 

at this point. Extensive use of Chisanbop probably 

depends on the results or hard data generated by field 

research done in this area. 

Chisanbop could be a panacea, Lachterman says. 

More likely it's not. I do believe that it can set 
off a lot of interesting developments in the pro-
fessional field. Some honored spokesmen are sure 
to be upset. As in any other professional field, 
education has its people with vested interests in 
their own life works and theories--just like 
surgeons and chemotherapists who argue over cancer 
cures, for example. I might say that some people 
are already upset. Some people with whom I used to 
have good professional dialogue just don't call me 
any more. No matter. Some people are bound tô  
feel threatened by finger calculation. True spirits 
will welcome it. 4 

Gwyn Brownlee, Director of Instructional Services at 

the Region X Education Service Center in Richardson, 

Texas, states that "the program has merit for a variety of 

educational settings." However, Chisanbop is not a total 

program for mathematics, but is devised to be used as a 

supplementary method for improving computational skills. 

The program provides the student with a "human calculator," 

^Tbid. 

24Ibid. 
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a readily available device for learning math concepts and 

aiding in computation,^ 

M. L. Brockette, Commissioner of Education for the 

State of Texas, addressed the subject of Chisanbop in his 

June 7, 1978, letter to all school superintendents in the 

State of Texas. He stated that the Chisanbop method is 

not a complete mathematics program and that teachers using 

other methodologies may get comparable results to those 

reported by the developers of Chisanbop. Brockette also 

concluded that an extensive move to any new method, with-

out careful study, should be avoided. However, he said, 

"through systematic research techniques, it can be deter-

mined what can be expected from the method and if, in 

fact, it should become a part of the elementary teacher's 

repertoire of mathematics techniques."26 

The conclusion of this review of the literature con-

tains comments and opinions from educational professionals 

concerning the significance of utilizing other concrete 

objects to expose mathematical ideas. 

Fennema's report of her research with second grade 

children on the relative effectiveness of symbolic and 

25Letter from Gwyn Brown lee,' Director of Instruc-
tional Services, Region X Education Service Center, 
Richardson, Texas, April 12, 1978. 

0 
Letter from M. L. Brockette, Commissioner of 

Education for the State of Texas, June 7, 1978. 
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concrete models in teaching multiplication as union of 

equivalent disjoint sets suggested that each method was 

effective in achieving immediate learning results. The 

symbolic representation seemed to be more effective, how-

ever, when the criteria included transfer or extension on 

the principle. Part of her summary and citations may 

serve as a useful caution for teachers when considering 

the use of manipulatives in mathematics. 

Her study did not refute the necessity of action 

experiences provided by use of concrete models in learning 

mathematical principles. It does indicate that concrete 

models are not necessarily more effective than symbolic 

models. More empirical data must be collected to deter-

mine in which situations concrete models contribute most 

to the learning of mathematical ideas. However, until 

these data are available for formation of an adequate 

theory for manipulative activity in mathematics instruc-

tion, care must be taken that use of such models does not 

27 

become an end in itself. 

Earp indicates that the young child learns most 

easily by seeing ideas to be learned in a most visible, 

concrete way while the nature of math is one of a symbolic, 

^Leroy G. Callahan and Vincent G. Glennon, 
Elementary School Mathematics: A Guide to Current 
Research (Washington, D.C., 19757, p. T2Y7 
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highly abstract science. "Fortunately many of the ideas 

of mathematics may be exposed through relating them to 

concrete objects, pictures, and devices. The really 

exceptional teacher is often the one who most accurately, 

logically, and uniquely represents mathematical ideas in 

a concrete way, Earp concluded. 

Reys points out that "classroom teachers of mathe-

matics are witnessing an unprecedented period of prolif-

eration in manipulative materials." Although use of 

concrete objects in teaching mathematics predated the 

discipline of psychology, the modern psychological move-

ment has given the procedure a scientific sanction. Reys 

suggests that the following statements, subscribed to by 

most learning psychologists, form the basic rationale for 

using manipulative materials in learning mathematics: 

1. Learning is a growth process and is develop-

mental in nature. 

2. Learning is characterized by distinct develop-

mental stages. 

3. Learning is enhanced by motivation. 

4. Learning proceeds from the concrete to the 

abstract. 

) O 

R. C. Bradley and others, Improving Instruction of 
the Experienced Teacher (Wolfe City, Texas, 1974), p. 29T. 
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5. Learning requires active participation by the 

learner.^9 

Dienes speaks out in favor of multiple embodiments 

for purposes of abstracting a mathematical understanding. 

He hypothesizes that "in mathematical learning, abstrac-

tion will be more likely to take place if a multiple 

embodiment of a mathematical idea is provided, rather than 

a single embodiment such as cuisenaire rods by them-

selves." On the other hand, as Williams notes, "when 

different parts of the mathematical system are represented 

by different kinds of devices, there is a danger the child 

will not interrelate these parts." Also, the generality 

of what is to be learned first should be weighed against 

the possible disadvantages of increasing the complexity of 

the information to be absorbed.30. 

Callahan and Glennon conclude that 

. . . it may be that structural materials are most 
appropriately used in the development of concepts. 
Environmental materials may work with applications 
of those concepts. Some children may increase their 
depth and breadth of understanding through multiple 
embodiments in the teaching process; other children 
may be confused by such procedures and learn more 
effectively through a linear application of a 
single model. 

^^Callahan, o£. cit., p. 118. 

30Ibid., pp. 118-119. 

31Ibid., p. 119. 
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In conclusion, it would seem appropriate to heed the 

advice of William Glasser, M.D. , clinical psychologist and 

author, who noted in his publication Schools without 

Failure that 

We must develop schools where children succeed, not 
only in our wealthy suburbs, but in all parts of our 
cities, from the upper-middle class neighborhoods 
down through the poverty-stricken central city. It 
is the responsibility of each individual child to 
work to succeed in the world, to rise above the 
handicaps that surround him; equally it is the 
responsibility of the society to provide a school 
system in which success is not only possible, but 
probable. Unless we can provide schools where chil-
dren, through a reasonable use of their capacities, 
can succeed, we will do little to solve the major 
problems of our country.32 

•^William Glasser, Schools without Failure (New York, 
1969), p. 6. 



CHAPTER III 

METHODOLOGY 

The purpose of this study was to identify and analyze 

(1) the differences in computational skill efficiency as 

shown by fourth grade students as a result of instruction 

in Chisanbop, (2) the differences in application skill 

efficiency as shown by fourth grade students as a result of 

instruction in Chisanbop, (3) the differences in concept 

skill efficiency as shown by fourth grade students as a 

result of instruction in Chisanbop, (4) the differences in 

problem solving skill efficiency as shown by fourth grade 

students as a result of instruction in Chisanbop, and 

(5) the differences in composite skill efficiency as shown 

by fourth grade students as a result of instruction in 

Chisanbop. 

Source of the Data 

The first task involved in structuring the specific 

procedures of this investigation was securing approval from 

the Superintendent of the Sherman Independent School 

District. The Superintendent and staff agreed to cooperate 

with the investigation and made arrangements for the popula-

tion of students and teachers to participate. 

40 
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Method of Sampling 

This investigation and its related research design 

involved an experimental group and a control group. Stu-

dents in both the experimental and control groups were 

fourth graders in the Crutchfield Elementary School and the 

Washington Elementary School. 

Students were randomly assigned to instructional 

groups by the principal of each building. The principals 

utilized the daily register print-out of fourth grade stu-

dents prepared in alphabetical order by the school district 

central pupil accounting office. Students were placed in 

three instructional groups at each campus. The first child 

on the print-out listing was placed in one instructional 

group, as was every third child thereafter. The second 

child on the print-out listing was placed in another instruc-

tional group, as was every third child thereafter. The 

third child on the print-out listing was placed in still 

another instructional group, as was every child thereafter. 

This procedure continued until each child on the print-out 

listing was placed in an instructional group. The control 

group and the experimental group were then determined at 

random by the district assistant superintendent for 

instruction. 

Selected characteristics of both the control and the 

experimental groups are presented in Table I. 
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TABLE I 

SELECTED CHARACTERISTICS OF THE EXPERIMENTAL 
AND CONTROL GROUPS 

Characteristic 
Per Cent 

Experimental Group 
N = 57 

Per Cent 
Control Group 

N = 54 

Male 49 52 

Female 51 48 

Anglo 81 83 

Negro 19 17 

Inspection of Table I demonstrates the homogeneity of 

the two groups in regard to sex and race. Table I also 

reflects the racial distribution of students within the 

Sherman, Texas, Independent School District. 

The research design employed by this investigation was 

an experimental group and a control group. According to the 

Borg and Gall criteria for experimental research designs, 

the design used would be classified as the pretest-posttest 

control group design.^ 

The experimental teaching environment involved two 

schools of the Sherman Independent School District in 

^Walter R. Borg and Meredith D. Gall, Educational 
Research (New York, 1976). 
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Sherman, Texas. These schools were (1) Crutchfield Elemen-

tary School and (2) Washington Elementary School. 

Daily teaching conditions of the instructional groups 

were as close to identical as possible, except that the 

experimental group was exposed to the experimental treat-

ment, Total instruction time for each group was fifty-five 

minutes per day for fifty-nine school days, 

The experimental group received thirty-five minutes of 

basal mathematics instruction based on the Holt, Rinehart, 

and Winston state adopted textbook. Basic strands covered 

were sets and numbers, operations and properties, numeration, 

reasoning, problem solving, probability, geometry, and 

measurement. Instructional materials used were workbooks, 

drill sheets, cassette tapes, filmstrips, and transpar-

encies. The remaining twenty minutes consisted of Chisanbop 

instruction. 

The control group received thirty-five minutes of 

basal instruction based on the Holt, Rinehart, and Winston 

state adopted textbook. Basic strands covered were sets 

and numbers, operations and properties, numeration, reason-

ing, problem solving, probability, geometry, and measure-

ment. Instructional materials used were workbooks, drill 

sheets, cassette tapes, filmstrips, and transparencies. 

The remaining twenty minutes consisted of continued study 

of the daily lesson. At this time students worked 

i. afc .> V 
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independently, in small groups, with peers, and with the 

teacher. They worked on fundamental worksheet practice, 

oral numeration drill, mini-problem compositions, mini-

problem fundamentals and with chalkboard competition. 

Instructors who worked with the experimental group 

were chosen at random by their building principal. They 

received Chisanbop training from a certified Ghisanbop 

Enterprises, Incorporated teacher and were certified as 

competent in teaching Chisanbop techniques by the instruc-

tor. In addition to the formal instruction, the Chisanbop 

trainer supervised the teachers regularly in class sessions 

and in evaluative sessions. 

Instructors who worked with the control group were 

chosen at random by their building principal. They received 

professional development instruction based on the Holt, 

Rinehart, and Winston state adopted textbook series. 

Each instructor was evaluated as "Satisfactory" on the 

Sherman Independent School District evaluation scale of 

"Satisfactory," "Needs Improvement," or "Unsatisfactory" for 

the 1977-1978 school year. These evaluation instruments are 

on file in the district personnel office. 

Response Measures 

The raw data necessary for the evaluation of the 

hypotheses of this investigation involved measures of 
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computational skill efficiency, application skill effi-

ciency, concept skill efficiency, problem solving skill 

efficiency, and composite skill efficiency. In order to 

make these measures, a review of the literature was under-

taken, and the Comprehensive Test of Basic Skills was 

selected as the evaluation instrument. This instrument is 

discussed below. 

Level 1, Form S, of the Comprehensive Test of Basic 

Skills was used as both the pretest and posttest instrument. 

This instrument consisted of a total of 98 test items. Con-

tent validity was established by utilizing a minimum sample 

of two hundred students per grade level for each test item. 

In addition to a standard sample of almost ten thousand 

students, a special sample of approximately three thousand 

students identified as having a minimum of 90% black stu-

dents was tested and the results separately analyzed. Data 

for evaluating the test items in the Comprehensive Test of 

Basic Skills were obtained for a sample drawn from Compre-

hensive Test of Basic Skills customers tested in the spring 

of 1972.2 

Internal consistency was determined in the standardiza-

tion of the test instrument by the use of the Kuder-

Richardson formula 20 (KR 20). The reliability coefficients 

2Comprehensive Test of Basic Skills Technical Bulletin 
(Monterey, 1974), p. 26. 
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yielded ranged from .89 to .97.^ 

A recent study conducted by Hay, Alexander, and 

Hoicombe examined the relationship between seven easily 

obtainable background variables and Comprehensive Test of 

Basic Skills Test performance. A multiple correlation of 

.52 was obtained between a composite of seven predictors 

and the measure of achievement.^ 

A five-variable economic predictor model yielded a 

multiple correlation of .49 with the achievement measure. 

In a cross-classification analysis, "high," "medium," and 

"low" economic groups were compared with respect to 

achievement; significant differences (p < .01) were found 

for all pairs of comparisons. The "high" group represented 

"middle-class" or "middle income" students. The mean scale 

score for the "high" group corresponded to the 67th 

national percentile. It was concluded that the assessment 

of instructional programs or of schools must take into 

account economic and background variables,5 

^Ibid., p. 41, 

^Robert J. May, Jr., Douglas G. Alexander, and Bill M. 
Holcombe, "The Validity of Seven Easily Obtainable Economic 
and Demographic Predictors of Achievement Test Perfor-
mance," Educational and Psychological Measurement, 38 
(Summer, 1978), 445-449. 

-'Ibid. 
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Data Collection and Analysis 

At the end of the spring semester, May 4, 1978, and 

prior to the students' first contact with the experimental 

treatment, the Comprehensive Test of Basic Skills was 

administered on the campuses of the Crutchfield Elementary 

School and the Washington Elementary School to the control 

group and to the experimental group. All students were 

tested in their normal learning environment. The test 

employed by this investigation required a time limit of 

75 minutes. Both the control group and the experimental 

group were post-tested on December 6, 1978. Level 1, 

Form S, of the Comprehensive Test of Basic Skills was used 

as the test instrument for both the pre-test and the post-

test. 

The seven hypotheses were analyzed for significant 

statistical differences using analysis of covariance to 

compare groups in each hypothesis. The 0.05 level of sig-

nificance was established as necessary for rejection of the 

null hypotheses, Ferguson's Table, "Critical Values of F,"6 

was used for each determination. 

For ease of reporting and interpretation, after all 

computations were made, the data were entered into the 

following tables: 

^George A. Ferguson, Statistical Analysis in Psychology 
and Education (New York, 1976), p. 332, 
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II. Analysis of Covariance of Experimental and 

Control Group Computational Skills 

III. Experimental and Control Group Pre-Test and 

Post-Test Mean Raw Scores, Standard Deviations, 

and Adjusted Means in Computational Skills 

IV. Analysis of Covariance of Experimental and 

Control Group Application Skills 

V. Experimental and Control Group Pre-Test and 

Post-Test Mean Raw Scores, Standard Deviations, 

and Adjusted Means in Application Skills 

VI, Analysis of Covariance of Experimental and 

Control Group Concept Skills 

VII. Experimental and Control Group Pre-Test and 

Post-Test Mean Raw Scores, Standard Deviations, 

and Adjusted Means in Concept Skills 

VIII. Analysis of Covariance of Experimental and 

Control Group Problem Solving Skills 

IX. Experimental and Control Group Pre-Test and 

Post-Test Mean Raw Scores, Standard Deviations, 

and Adjusted Means in Problem Solving Skills 

X. Analysis of Covariance of Experimental and 

Control Group Composite Skills 

XI. Experimental and Control Group Pre-Test and 

Post-Test Mean Raw Scores, Standard Deviations, 

and Adjusted Means in Composite Skills 
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XII. Analysis of Covariance of the Upper One-Third 

of the Experimental Group and the Upper One-

Third of the Control Group Composite Skills 

XIII. Composite Skill Pre-Test and Post-Test Mean Raw 

Scores, Standard Deviations, and Adjusted Means 

of the Upper One-Third of the Experimental 

Group and the Upper One-Third of the Control 

Group 

XIV. Analysis of Covariance of the Lower One-Third 

of the Experimental Group and the Lower One-

Third of the Control Group 

XV. Composite Skill Pre-Test and Post-Test Mean Raw 

Scores, Standard Deviations, and Adjusted Means 

of the Lower One-Third of the Experimental Group 

and the Lower One-Third of the Control Group. 



CHAPTER IV 

ANALYSIS OF DATA 

The purpose with which this investigation was concerned 

was that of the effects of Chisanbop instruction on fourth 

grade students in the mathematics teaching areas of compu-

tation, application, concepts, problem solving, and compos-

ite skills. In order to facilitate the investigation, two 

groups of fourth grade students were evaluated on the above 

variables before and after the experimental treatment was 

administered. The research findings are presented in the 

order in which the hypotheses are stated in Chapter I. It 

should be noted that the initial membership of the experi-

mental group and the control group was fifty-nine and fifty-

seven respectively. However, for data analysis only fifty-

seven of the experimental and fifty-four of the control 

group were complete enough to be included in all computa-

tions . 

The seven null hypotheses were analyzed statistically 

by the analysis of covariance, one way design technique to 

test for significant adjusted mean differences. The 0,05 

level of significance was selected as necessary for the 

rejection of the null hypothesis. 

50 
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The first null hypothesis was stated in the following 

manner: 

There will be no significant difference in the 

computational skill efficiency of the one experimental 

group of 50-60 fourth grade students and the one control 

group of 50-60 fourth grade students. 

The results of the statistical test are reported in 

Table II, 

TABLE II 

ANALYSIS OF COVARIANCE OF EXPERIMENTAL AND 
CONTROL GROUP COMPUTATIONAL SKILLS 

Source of 
Variation 

Degrees of 
Freedom 

Sum of 
Squares 

Mean 
Square F 

Between 

Within 

Total 

1 

108 

47.74 

3831.40 

47.74 

35.47 1.34 

Between 

Within 

Total 109 3879.13 • • • • 

An examination of the data presented in Table II 

indicates that the null hypothesis should not be rejected 

and therefore there is no significant difference in compu-

tational scores between the experimental group and the con-

trol group. The F-ratio of 1.34 carries a probability 

coefficient of .2486. 
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The means and the adjusted means for this analysis are 

shown in Table III. 

TABLE III 

EXPERIMENTAL AND CONTROL GROUP PRE-TEST AND POST-TEST 
MEAN RAW SCORES, STANDARD DEVIATIONS, AND ADJUSTED 

MEANS IN COMPUTATIONAL SKILLS 

Condition N • 

Criterion Values 

Condition N • Pre-T est Post-Test Adj us t ed Condition N • 

M SD M SD M 

Experimental 

Control 

57 

54 

34.73 

37.18 

10,88 

10.65 

39.00 

39.05 

8.17: 

8.78 

39.66 

38.34 

10,88 

10.65 

39.00 

39.05 

The second hypothesis of this investigation was stated 

as follows: 

There will be no significant difference in the appli-

cation skill efficiency of the one experimental group of 

50-60 fourth grade students and the one control group of 

50-60 fourth grade students. 

The results of the statistical test are reported in 

Table IV. 
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TABLE IV 

ANALYSIS OF COVARIANCE OF EXPERIMENTAL AND 
CONTROL GROUP APPLICATION SKILLS 

Source of 
Variation 

Degrees of 
Freedom 

Sum of 
Squares 

Mean 
Square F 

Between 1 51.87 51.87 
8.97* 

Within 108 623.86 5.77 

Total 109 675.73 . . . . . . 

icant at the 0̂5 level (one-way design) "Signi 

The data made available by this table indicate that 

the null hypothesis should be rejected and suggest, 

therefore, that a significant difference exists between the 

experimental and control groups in regard to application 

skills. The F-ratio of 8.97 carries a probability 

coefficient of .0034. 

The means and adjusted means can be observed in 

Table V. 



54 

TABLE V 

EXPERIMENTAL AND CONTROL GROUP PRE-TEST AND POST-TEST 
MEAN RAW SCORES, STANDARD DEVIATIONS, AND ADJUSTED 

MEANS IN APPLICATION SKILLS 

Criterion Values 

Condition N . Pre--Test Post-Test Adj us t ed 

M SD M. . SD M M SD 

Experimental 57 7.26 3.65 9.91 2.45 10.15 

Control 54 8.33 4.08 9.03 3.50 8.77 

The third hypothesis of this study was stated as 

follows: 

There will be no significant difference in the concept 

skill efficiency of the one experimental group of 50-60 

fourth grade students and the one control group of 50-60 

fourth grade students, 

The results of the statistical test are reported in 

Table VI. 
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TABLE VI 

ANALYSIS OF COVARIANCE OF EXPERIMENTAL AND 

CONTROL GROUP CONCEPT SKILLS 

Source of 
Variation 

Degrees of 
Freedom 

Sum of 
Squares 

Mean 
Square F 

Between 1 218.39 218.39 
1-7.95* 

Within 108 1313.43 12.16 

Total Total 109 

P n n i-i-n +- n f- +-V\ a 

1531.82 

A ̂  "1 OTTO 1 (t Ci — TVTO \T l ^ Q C!" f rrri 

The data presented in Table VI indicate that the null 

hypothesis should be rejected, which suggests that a sig-

nificant difference exists between the experimental group 

and the control group in regard to concept skills. The 

F ratio of 17.95 carries a probability coefficient of 

.0000. 

The means and adjusted means are reported in 

Table VII. 
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TABLE VII 

EXPERIMENTAL AND CONTROL GROUP PRE-TEST AND POST-TEST 
MEAN RAW SCORES, STANDARD DEVIATIONS, AND ADJUSTED 

MEANS IN CONCEPT SKILLS 

Criterion Values 

Condition N Pre-Test Post-' Test Ad j usted 

M SD . M. . SD M 

Experimental 57 16.85 5.24 21.03 3,00 21.24 

Control 54 17.85 5.78 18.64 5.19 18.42 

The fourth hypothesis of this study was stated as 

follows: 

There will be no significant difference in the 

problem solving skill efficiency of the one experimental 

group of 50-60 fourth grade students and the one control 

group of 50-60 fourth grade students. 

The results of the statistical test are reported in 

Table VIII. 
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TABLE VIII 

ANALYSIS OF COVARIANCE OF EXPERIMENTAL AND 
CONTROL GROUP PROBLEM SOLVING SKILLS 

Source of 
Variation 

Degrees of 
Freedom 

Stim of 
Squares 

Mean 
Square F 

Between 1 65.64 65.64 
10.45* 

Within 108 678.30 6.28 

Total 109 749.94 . . . . 

The data of this table indicate that the null 

hypothesis should be rejected. A statistically significant 

difference was found between the experimental group and the 

control group when comparing their problem solving skills. 

The F ratio of 10.45 carries a probability coefficient of 

.0016. 
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The means and the adjusted means for this analysis are 

shown in Table IX. 

TABLE IX 

EXPERIMENTAL AND CONTROL GROUP PRE-TEST AND POST-TEST 
MEAN RAW SCORES, STANDARD DEVIATIONS, AND ADJUSTED 

MEANS IN PROBLEM SOLVING SKILLS 

Criterion Values 

Condition N Pre-Test Post--Test Adjusted 

M SD . M SD M . SD . M 

Experimental 57 6.45 3.35 8.96 2.81 9.15 

Control 54 7.16 3.76 7.81 3.53 7.61 

The fifth hypothesis of this investigation was stated 

in the following manner: 

There will be no significant difference in the 

composite skill efficiency of the one experimental group of 

50-60 fourth grade students and the one control group of 

50-60 fourth grade students. 

The results of the statistical test are reported in 

Table X. 



TABLE X 

ANALYSIS OF COVARIANCE OF EXPERIMENTAL AND 
CONTROL GROUP COMPOSITE SKILLS 

59 

Source of 
Variation 

Degrees of 
Freedom 

Sum of 
Squares 

Mean 
Square F 

Between 1 1364.04 1364.04 
11.17* 

Within 108 13180.16 122.03 

Total Total 109 14544.20 . . . . . . 

The data reflected by this table indicate that the 

null hypothesis should be rejected at the .05 level of 

significance. Therefore, it would appear that there was a 

statistically significant difference in composite skills 

of the experimental and control groups, The F ratio of 

11.17 carries a probability coefficient of .0011. 
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The means and adjusted means are shown in Table XI. 

TABLE XI 

EXPERIMENTAL AND CONTROL GROUP PRE-TEST AND POST-TEST 
MEAN RAW SCORES, STANDARD DEVIATIONS, AND ADJUSTED 

MEANS IN COMPOSITE SKILLS 

Condition N 

Criterion Values 

Condition N Pre-Test Post-Test Adjusted Condition N 

M SD . . M . SD M 

Experimental 

Control 

57 

54 

65.38 • 

70.72 

20.53 

22.13 

78.94 

74.74 

12.26 

18.94 

80.34 

73.27 

The sixth hypothesis of this study was stated in the 

following manner: 

There will be no significant difference in the 

composite skill efficiency of the upper one-third of the 

one experimental group and the upper one-third of the one 

control group. 

The results of the statistical test are reported in 

Table XII. 
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TABLE XIX 

ANALYSIS OF COVARIANCE OF THE UPPER ONE-THIRD OF THE 
EXPERIMENTAL GROUP AND THE UPPER ONE-THIRD OF THE 

CONTROL GROUP COMPOSITE SKILLS 

Source of 
Variation 

Degrees of 
Freedom 

Sum of 
Squares 

Mean 
Square F 

Between 1 0.25 0.25 
0.01 

Within 34 658.98 19.38 

Total Total 35 659.23 . . . . . . 

The data made available by this table indicate that 

the null hypothesis should not be rejected and suggest, 

therefore, that no significant difference exists between 

the upper one-third of the experimental group and the upper 

one-third of the control group in regard to composite 

skills. The F ratio of 0.01 carries a probability 

coefficient of .9085. 
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The means and adjusted means for this analysis are 

shown in Table XIII. 

TABLE XIII 

COMPOSITE SKILL PRE-TEST AND POST-TEST MEAN RAW SCORES, 
STANDARD DEVIATIONS, AND ADJUSTED MEANS OF THE UPPER 
ONE-THIRD OF THE EXPERIMENTAL GROUP AND THE UPPER 

ONE-THIRD OF THE CONTROL GROUP 

Criterion Values 

Condition N Pre-Test Post -Test Adjus ted 

. M SD M SD M . 

Experimental 19 78.15 9.66 83.47 8.64 86.24 

Control 18 87,05 14.52 89.00 9.33 86.07 

The seventh null hypothesis of this investigation was 

stated in the following manner: 

There will be no significant difference in the 

composite skill efficiency of the lower one-third of the 

one experimental group and the lower one-third of the one 

control group. 
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The results of the statistical test are reported in 

Table XIV. 

TABLE XIV 

ANALYSIS OF COVARIANCE OF THE LOWER ONE-THIRD OF THE 
EXPERIMENTAL GROUP AND THE LOWER ONE-THIRD OF THE 

CONTROL GROUP COMPOSITE SKILLS 

Source of 
Variation 

Degrees of 
Freedom 

Sxam of 
Squares 

Mean 
Square F 

Between 1 409.48 409.48 
2.26 

Within 34 6141.64 180.63 

Total 35 6551.12 . . . . . . 

An examination of the data reflected in Table XIV 

indicates that the null hypothesis should be retained. The 

results suggest that a statistically significant difference 

does not exist between the lower one-third of the experi-

mental group and the lower one-third of the control group 

when comparing composite skills. The F ratio of 2.26 

carries a probability coefficient of .0414. 
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The means arid adjusted means for this analysis are 

shown in Table XV, 

TABLE XV 

COMPOSITE SKILL PRE-TEST AND POST-TEST MEAN RAW SCORES, 
STANDARD DEVIATIONS, AND ADJUSTED MEANS OF THE LOWER 
ONE-THIRD OF THE EXPERIMENTAL GROUP AND THE LOWER 

ONE-THIRD OF THE CONTROL GROUP 

Criterion Values 

Condition N Pre-Test Post-Test Adjusted Condition N 

M SD M SD . M 

Condition N 

M 

Experimental 

Control 

19 

18 

49.84 

53.44 

24.07 

20.03 

68.57 

63.27 

13.26 

17.98 

69.24 

62.57 

Experimental 

Control 

19 

18 

49.84 

53.44 

24.07 

20.03 



CHAPTER V 

SUMMARY, FINDINGS, CONCLUSIONS 

AND RECOMMENDATIONS 

Summary 

This study has examined the effects of Chisanbop 

instruction on fourth grade students in the mathematics 

teaching areas of computation, application, concepts, 

problem solving, and composite skills. In order to facil-

itate the requirements of this research effort, two groups 

of fourth grade students were evaluated in the above skill 

areas before and after the experimental treatment, known as 

Chisanbop, was administered. Membership of the total sample 

was one hundred eleven students, with fifty-seven students 

in the experimental group and fifty-four students in the 

control group. 

The experimental teaching environment involved two 

schools of the Sherman, Texas, Independent School District. 

These schools were (1) Crutchfield Elementary School and 

(2) Washington Elementary School. 

The ethnic composition of the experimental environment 

was essentially Anglo-American. These students comprised 

81 per cent of the population while 19 per cent of the 

students were Negro. 
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Similar statistics are true of the control group. The 

ethnic composition of the control group was essentially-

Anglo-American, making up 83 per cent of the population, 

while 17 per cent of the students were Negro. 

Prior to the initiation of the Chisanbop experimental 

treatment, all members of both the experimental group and 

the control group were administered the Comprehensive Test 

of Basic Skills. At the conclusion of the experiment, all 

members of both the experimental group and the control 

group were again administered the Comprehensive Test of 

Basic Skills. 

The statistical procedure employed for data analysis 

was analysis of covariance, one-way design. All computa-

tions were made by North Texas State University Computing 

Center personnel. 

Findings 

A summary of the findings with respect to the null 

hypotheses is as follows: 

1. It was hypothesized that no significant difference 

in computational skill efficiency would exist between the 

experimental group and the control group after the experi-

mental treatment was administered. Data collected supported 

this hypothesis, and it was not rejected. 
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2. It was hypothesized that no significant difference 

in application skill efficiency would exist between the 

experimental group and the control group after the experi-

mental treatment was administered. Data collected refuted 

this hypothesis, and it was rejected. 

3. It was hypothesized that no significant difference 

in concept skill efficiency would exist between the experi-

mental group and the control group after the experimental 

treatment was administered, Data collected refuted this 

hypothesis, and it was rejected, 

4. It was hypothesized that no significant difference 

in problem solving skill efficiency would exist between the 

experimental group and the control group after the experi-

mental treatment was administered. Data collected refuted 

this hypothesis, and it was rejected, 

5. It was hypothesized that no significant difference 

in composite skill efficiency would exist between the 

experimental group and the control group after the experi-

mental treatment was administered. Data collected refuted 

this hypothesis, and it was rejected. 

6. It was hypothesized that no significant difference 

in composite skill efficiency would exist between the upper 

one-third of the experimental group and the upper one-third 

of the control group after the experimental treatment was 
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administered. Data collected supported this hypothesis, 

and it was not rejected, 

7. It was hypothesized that no significant difference 

in composite skill efficiency would exist between the lower 

one-third of the experimental group and the lower one-third 

of the control group after the experimental treatment was 

administered. Data collected supported this hypothesis, 

and it was not rejected. 

Conclusions 

Since a significant difference existed in favor of the 

experimental group in application skill efficiency, concept 

skill efficiency, and problem solving skill efficiency, the 

indications are that Chisanbop instruction assisted stu-

dents in scoring higher in these skill areas. 

As a significant difference also existed in favor of 

the experimental group in regard to composite skill effi-

ciency, it can be concluded that Chisanbop instruction 

assisted these students in achieving an overall higher 

score than students in the control group. 

The findings also suggest that, as no statistically 

significant differences were found concerning computational 

skill efficiency of the experimental group and the control 

group, that Chisanbop instruction did not significantly 

affect students in the experimental group. 
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Regarding the lack of statistically significant 

difference in composite skills of the upper one-third of 

the experimental and control groups and the lower one-third 

of the experimental and control groups, it can be concluded 

that Chisanbop instruction did not significantly affect 

members of the experimental groups. 

Recommendations 

On the basis of this study the following recommen-

dations are offered: 

1. It is recommended that school districts utilize 

Chisanbop as a supplement to their regular mathematics 

program at the fourth grade level. 

2. It is recommended that additional studies be 

conducted at the fourth grade level for extended periods 

of time to determine any delayed dimension of Chisanbop. 
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