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The purpose of this study was to examine the ef-

fects of Chisanbop instruction on selected second and 

third grade students" mathematics performance -- the 

addition, subtraction, and multiplication of whole num-

bers and understanding of basic concepts. Membership 

of the total second grade sample was one hundred twenty-

six students, while membership of the total third grade 

sample was one hundred nineteen. At each grade level, 

students were randomly assigned to three experimental 

groups and three control groups. 

Prior to receiving instruction in the Chisanbop tech-

nique, all students were administered the Texas Educa-

tion Agency Mathematics Achievement Test. Following 

the pretest, the experimental groups were given instruc-

tion in the Chisanbop technique for fifteen minutes a 

day for twelve weeks. The control groups received re-

gular mathematics instruction, only, for the twelve-week 



period. At the conclusion of the study all students 

were posttested on the Texas Education Agency Mathe-

matics Achievement Test. 

The statistical procedure employed for data analy-

sis was analysis of covariance, one-way design. The 

0.05 level of significance was selected as necessary for 

the rejection of the null hypothesis. At both the 

second and third grades, comparisons were made between 

the total number of students in the experimental and 

control groups, as well as between above average aca-

demic, average academic, and below average academic 

students. The three groups of students at each grade 

level were determined based on their pretest scores. 

Furthermore, comparisons within the experimental groups 

at each grade level were made. 

Data collected supported the fact that the Chisan-

bop technique did make a significant difference in the 

mathematics performance of second grade students as a 

whole, but did not significantly affect the mathematics 

performance of third grade students. In addition, when 

the three academic groups -- above average, average, and 

below average -- were compared, experimental versus con-

trol, again there was a significant difference at the 



second grade level, but not at the third grade. Within 

the experimental groups only, there was a significant 

difference in achievement among the three ability levels 

at the third grade, but not at the second grade. 

Based on the evidence gathered, it can be concluded 

that the Chisanbop technique did significantly help 

second grade students improve their mathematics perfor-

mance, but seemed to have no significant effect on the 

mathematics performance of third grade students. In 

light of these findings, it is recommended that the 

Chisanbop technique be used as a supplement to a school 

district's regular mathematics program, particularly at 

the second grade level. At the third grade level, addi-

tional studies should be made to determine if the tech-

nique can significantly improve the mathematics per-

formance of students. In addition, it is recommended 

that further research be done using the same instructor 

for both control and experimental groups to determine 

to what extent the teacher variable influences the mathe-

matics performance of students. Finally, it is recom-

mended that varying the parameters such as time on task, 

length of time during which the experimental treatment 

is administered and the criteria for the selection of 



ability groups would greatly add to the body of know-

ledge concerning the effect of Chisanbop on mathematics 

achievement. 



TABLE OF CONTENTS 

Page 

LIST OF TABLES iv 

LIST OF ILLUSTRATIONS vi 

Chapter 

I. INTRODUCTION 1 

Statement of the Problems 
Purposes 
Hypotheses 
Background and Significance 
Definition of Terms 
Procedures for Collection and 

Analysis of Data 

II. REVIEW OF LITERATURE 19 

III. RESEARCH PROCEDURES 39 

Selection and Characteristics 
of the Sample 

Response Measures 
Data Collection and Analysis 

IV. ANALYSIS OF DATA 4 9 

V. SUMMARY, CONCLUSIONS, AND 

RECOMMENDATIONS 6 0 

APPENDICES 68 

BIBLIOGRAPHY 83 

ill 



LIST OF TABLES 

Table Page 

I. First Ten Cycles 26 

II. Selected Characteristics of the Experi-
mental and Control Groups, Grade Two . . 42 

III. Selected Characteristics of the Experi-
mental and Control Groups, Grade 
Three 4 3 

IV. Analysis of Covariance of the Second 
Grade Experimental and Control Groups 
on Mathematics Performance 50 

V. Analysis of Covariance of the Third Grade 
Experimental and Control Groups on 
Mathematical Performance 51 

VI. Analysis of Covariance of the Second 
Grade Above Average Experimental and 
Above Average Control Groups on Mathe-
matical Performance 52 

VII. Analysis of Covariance of the Third Grade 
Above Average Experimental and Above 
Average Control Groups on Mathematical 
Performance 5 3 

VIII. Analysis of Covariance of the Second Grade 
Average Experimental and Average Control 
Groups on Mathematical Performance . . . 54 

IX. Analysis of Covariance of the Third Grade 
Average Experimental and Average Control 
Groups on Mathematical Performance . . . 55 

X. Analysis of Covariance of the Second Grade 
Below Average Experimental and Below 
Average Control Groups on Mathematical 
Performance 56 

IV 



Table Page 

XI. Analysis of Covariance of the Third 
Grade Below Average Experimental 
and Below Average Control Groups 
on Mathematical Performance 57 

XII. Analysis of Covariance of the Second 
Grade Above Average, Average and 
Below Average Experimental Groups 
on Mathematical Performance 58 

XIII. Analysis of Covariance of the Third 
Grade Above Average, Average, and 
Below Average Experimental Groups 
on Mathematical Performance 59 

v 



LIST OF ILLUSTRATIONS 

Figure Page 

1. Numerical Value for Each Finger 
in Chisanbop 2 

2. Pressing Seventy-three Using 
Chisanbop 2 

3. Adding Eleven and Eight Using 
Chisanbop 2 

4. Comparability of Schools on Total 
Mathematics Performance 41 

V I 



CHAPTER I 

INTRODUCTION 

Throughout the history of education, critics have 

claimed that educators all too often embrace a new idea 

or methodology without convincing evidence as to the 

merits of it. It seems that whatever is "new" often 

by definition is "good." Almost any scholar can pro-

pose a theory of learning that seems plausible or de-

fend a particular style of teaching that seems best, 

and there will be those who will immediately seek to 

adopt that theory or style as their own without having 

considered any empirical evidence to support it. 

Mathematics education is no different. The teaching 

of mathematics has witnessed several innovations in re-

cent decades. The School Mathematics Study Group (SMSG), 

the University of Maryland Group, and the University of 

Illinois Council of School Mathematics basically were 

the three bodies that developed most of the new pro-

grams that inundated public schools in the late fifties 

and early sixties (5). In most instances publishers of 

textbooks were on the market with like programs before 
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the hard data concerning significant achievement results 

had been collected. 

Once again a new method of computing has been 

introduced into this country. The Chisanbop technique, 

sometimes called fingermath, was developed by a Korean 

mathematician, Hang Young Pai, and introduced to this 

country approximately two years ago. This manipulative 

technique, an adaptation of the abacus, assigns number 

values to each of the fingers and thumbs (Figure 1). 

Students are then instructed in the basic computational 

skills, employing the digits of their hand to assist 

them in the process. For example, in order to record 

the number 73, students are asked to extend their hands 

in front of them, fingers apart, palms down and depress 

on their desks the appropriate fingers (shaded in Figure 

2) while holding the others aloft. Good position would 

be the same as that used to play the piano. To add the 

numbers 11 and 8, one first depresses the index fingers 

of the left and right hands to record 11 and then de-

presses the thumb and remaining three fingers of the 

right hand to record 8. The sum is then read as 19 

(shaded in Figure 3). Before this method of calculating 

is implemented into public schools throughout the 
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country, more empirical evidence as to its success needs 

to be collected and analyzed. The results of this study 

should contribute to that evidence. 

Statement of the Problem 

The problem of this study was to determine if the 

mathematics achievement of selected second and third 

grade students is significantly improved by having had 

instruction in the Chisanbop technique. 

Purposes of the Study 

The purposes of this study were as follows: 

1. To determine if the Chisanbop technique, when 

used in conjunction with a regular program of instruction, 

can significantly improve the mathematics performance of 

selected second and third grade students. 

2. To determine if instruction by the Chisanbop 

technique is more effective with above average academic, 

average academic, or below average academic second and 

third grade students in improving mathematics performance. 

3. To extend the body of knowledge with regard to 

the teaching of mathematics at the elementary school 

leve1. 



Hypotheses 

The following hypotheses were tested in the null 

form in order to achieve the objectives of the study. 

Each hypothesis was tested at both the second and third 

grade level. 

1. Instruction in the Chisanbop technique will make 

no significant difference in the mathematics performance 

of the selected elementary school students as measured 

by The Texas Education Agency Mathematics Achievement 

Test when compared to students in a continuous progress 

program. 

2. Instruction in the Chisanbop technique will make 

no significant difference in the mathematics performance 

of above average elementary school students as measured 

by The Texas Education Agency Mathematics Achievement 

Test when compared to above average students in a con-

tinuous progress program. 

3. Instruction in the Chisanbop technique will make 

no significant difference in the mathematics performance 

of average elementary school students as measured by The 

Texas Education Agency Mathematics Achievement Test when 

compared to average students in a continuous progress pro-

gram . 



4. Instruction in the Chisanbop technique will 

make no significant difference in the mathematics per-

formance of below average elementary school students as 

measured by The Texas Education Agency Mathematics 

Achievement Test when compared to below average students 

in a continuous progress program. 

5. Instruction in the Chisanbop technique will 

make no significant difference in the mathematics improve-

ment when comparing above average, average or below aver-

age elementary school students as measured by The Texas 

Education Agency Achievement Test. 

Background and Significance 
Of the Study 

For the past several years, there has been much 

discussion by both laymen and professional educators 

with regard to declining test scores in mathematics 

achievement. Specifically, educators have been asked 

the question, "Why have students not learned to compute 

better?" Although such concern has been longstanding, 

it has of late focused on the "failure of modern math" 

to provide for the basic skills (9, p. 14). Within the 

past five years, there has been a move among textbook 

publishers to recognize the needs of the slow learner, 



to produce more appropriate materials (5). Further 

emphasizing the need for improved computational skills, 

Trafton and Suydam writing in the Arithmetic Teacher out-

line ten basic tenets on the teaching of computation (14). 

Heading the list of the tenets is the fact that compu-

tational skill is one of the important, primary goals of 

a school mathematics program and that skill in compu-

tation enables individuals to operate confidently, capably 

and flexibly in situations in which number ideas are 

involved (14). Amid all the concern and uproar for im-

proved skill in computation, the claim has been made 

that this new method of instruction in mathematics called 

Chisanbop or Fingermath will help students compute more 

accurately and more quickly (10). 

Even though this system has been in this country 

for only two years, a review of the literature indicates 

that the concept of finger reckoning has a long history. 

Its roots go back to ancient China, Greece and Rome. The 

first century Roman, Quintilian, went so far as to say, 

"The uneducated man betrays himself less by his fear of 

the answers than by the mistakes in computation because 

of the uncertain and unclear numbers he forms on his fin-

gers (11, p. 210)". During Medieval times the Benedictine 
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monk, the Venerable Bede , was the person most associated 

with finger counting. His manuscripts, complete with 

illustrations, were widely circulated and used by both 

churchmen and businessmen of that day (4). 

Later in the thirteenth century, the Italian mathe-

matician, Fibonacci, referred to finger counting as a 

means of keeping on his hands the numbers that resulted 

from division. He seems to have been the first to use 

finger calculations in connection with the Arabic numerals 

as we know them today (11). He commented that: 

. . . if the numerals of the Indians and 
their place-value notation are to be thor-
oughly mastered through constant practice 
it behooves those who would become adept 
and an expert in the art of computation to 
learn to count on the fingers, which the 
masters of the computation according to 
the old manner once found to be invaluable. 
(11, p. 216) 

In this century one finds that a high speed system 

of computing the four basic whole number operations was 

developed by Jakow Trachtenberg, a Russian-born mathema-

tician-engineer, during World War II, while imprisoned 

in a Hitler concentration Camp (2). After his escape, 

he taught the system to children who were doing poorly 

in mathematics. The children found the system intriguing 

and quickly developed speed and accuracy in handling 



large numbers (2). The Trachtenberg Institute of Mathe-

matics in Zurich, Switzerland still teaches Professor 

Trachtenberg's system. 

Within the last five to ten years there have been 

many attempts to improve the computational skills of 

students while at the same time developing an increased 

awareness of mathematical concepts. Uprichard and Collura 

studied the effects of emphasizing mathematical struc-

ture in the acquisition of whole number computational 

skills (addition and subtraction) by seven and eight year 

olds (16). Results indicated that emphasizing structure 

facilitated the development of number concepts, place 

value and computational skills. However, Hughes found 

that emphasizing structure does not always result in im-

proved performance (7). In a study involving fourth grade 

students in a comparison of two methods of teaching multi-

digit multiplication, the lattice or vertical method 

versus the distributive method, results indicated that 

the groups using the lattice method were significantly more 

accurate and faster in computation than were the groups 

using the distributive method. It was further determined 

that there was no difference between the groups in the 

understanding of concepts or attitudes toward mathematics. 
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Proponents of Fingermath or Chisanbop contend that 

one of its primary benefits is that it enables slower 

students in math to use manipulatives (namely the fin-

gers) to reinforce mathematical concepts and numerical 

operations. Research done by Trask at the University of 

Oklahoma would tend to confirm that the use of manipu-

latives does aid in the understanding of mathematics (16). 

In his study, the relationship between aptitudes and con-

crete versus symbolic teaching methods was investigated. 

One class of randomly selected third graders was taught 

multiplication and division by a symbolic method while 

a second class was given a manipulative approach. Results 

showed that students of above average ability benefited 

more from the symbolic approach while students of below 

average ability were helped more by the manipulative 

models. In a related study, Dunlap and others found 

that an activity oriented approach to mathematics in-

struction for elementary school children with learning 

and behavior problems significantly improved their con-

cepts and computational skills when compared to a text-

book oriented approach to instruction (3). 

This study will be significant in that it will: 

1. Investigate the overall effect instruction in 

Chisanbop has on the mathematical performance of elementary 
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students when used in conjunction with instruction in 

a continuous progress program. 

2. Help determine if instruction in Chisanbop is 

a significantly better teaching method when used with 

above average, or with average or with below average 

elementary students. 

Definition of Terms 

For the purpose of this study the following defi-

nitions were used: 

Above average academic students are those students 

who score above the 80th percentile on the pretest at 

the second and third grade level. 

Average academic students are those students who 

score between the 40th and 60th percentile on the pre-

test at the second and third grade level. 

Below average academic students are those students 

who score below the 20th percentile on the pretest at 

the second and third grade level. 

Chisanbop is a manipulative technique designed to 

improve the computational skills of students. Literally 

the word Chi San Bop translates from the Korean language 

as "finger calculate method." 
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Mathematics performance as used in this study 

related to the student's ability to add, subtract, and 

multiply whole numbers and to understand basic concepts. 

Understanding basic concepts relates to the student's 

ability to convert concepts expressed in one numerical 

or verbal form to another form and to comprehend numeri-

cal concepts and their relationships. Concepts such as 

determining correct place value, sequencing numbers in 

a given series, completing simple number sentences, and 

correctly determining the position of a number in relation 

to any other number (greater than or less than) are in-

cluded . 

Delimitations 

This study was limited to second and third grade 

pupils in a suburban school district in North Central 

Texas. 

Procedures for the Collection and 
Analysis of Data 

The basic procedures for collecting and analyzing 

the data are presented below. They are described in 

greater detail in Chapter III. 

The population for this study consisted of elemen-

tary school students in a suburban school district in 
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North Texas. The school district had an enrollment 

during the 1979-1980 school year of twenty-three thou-

sand students of which more than ninety-six percent 

were Anglo and less than four percent were minority. 

The second grade students were enrolled in elementary 

schools H and S while the third grade students were en-

rolled in elementary schools C and T. Test data sup-

porting the comparability of schools H and S and the 

comparability of schools C and T are given in Chapter 

III. The instructional organization followed in the 

elementary schools from which the sample was drawn is 

based on team teaching. Each grade level at each ele-

mentary school is composed of a three to five member 

team, headed by a designated team leader. All students 

were grouped in the same type of instructional setting 

and were taught the same mathematics curriculum based 

on a continuous progress program. 

The selection of the sample used in the study was 

determined by the response of the teachers who received 

training in the method of Chisanbop and who wished to 

volunteer to be in the project. Prior to instructing 

students in the method of Chisanbop, the teachers of the 

experimental groups received sixteen hours of training 
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in the Chisanbop method, as outlined in The Complete 

Book of Fingermath (10). The training was conducted 

by the author, who is a certified instructor in Chisan-

bop. At the conclusion of the sixteen hours of training, 

each of the teachers was asked to demonstrate her compe-

tence in the Chisanbop technique by successfully per-

forming on the objectives as outlined in Appendix A. 

Each participant in the training session was judged to 

be competent by accurately working 80 percent of the 

problems on each skill objective (3-13). No teacher of 

the experimental groups failed to meet this minimum 

standard. 

There were three second grade experimental groups 

and three third grade experimental groups in the study. 

Two second grade groups were selected from elementary 

school H and one was selected from elementary school S. 

Two third grade groups were selected from elementary 

school C and one was selected from elementary School T. 

After determining the experimental groups, an equal num-

ber of control groups from the same schools and grade 

levels were selected. As much as possible, each teacher 

of the experimental group was matched, as far as training 

and years of experience, with a teacher for the control 

group. 
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The research design was the untreated control 

group design with pretest and posttest as described by 

Cook and Campbell (1). The design is diagrammed below: 

°1 x °2 

Oi x 0 2 

Prior to the beginning of the Chisanbop treatment 

(X), both experimental and control groups were adminis 

tered a pretest (0^). At the conclusion of the treat-

ment for the experimental groups, both groups were ad-

ministered a posttest (02) - A comparison of posttest 

gain scores made by both groups was then analyzed. The 

treatment was administered for a period of twelve weeks 

Performance was measured by an instrument designed by a 

committee of curriculum and evaluation experts composed 

of Education Service Center personnel, local education 

agency representatives from each service center region 

and Texas Education Agency staff in conjunction with 

Education Testing Service. Further information re-

garding the response measures is given in Chapter III. 

The pretests and posttests for both experimental 

and control groups were hand scored and then transferre 

to punched cards for electronic data processing. The 
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mean and standard deviation was then computed for both 

pretest and posttest within each ability level: above 

average, average and below average, at each grade level, 

and for the total group. 

The statistical model used in examining the data 

was the Analysis of Covariance (ANCOVA) as detailed by 

Cook and Campbell (1). The ANCOVA with a single covar-

iate (the pretest) extends the elementary Analysis of 

Covariance by including the pretest in the model. Using 

the pretest in this way provided for an adjustment in 

the initial differences between the control and experi-

mental groups. 

For each hypothesis, in testing for significance, 

the .05 level was considered significant. 
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CHAPTER II 

REVIEW OF LITERATURE 

This review will be divided into basically three 

areas. First, research done in the area of improving 

the computational skills and concept understanding of 

elementary children by the use of concrete materials 

will be examined. Secondly, efforts to improve the 

mathematics performance of students using the fingers 

as a tool to assist in the computations will be closely 

reviewed. Thirdly, results of Chisanbop experiments in 

the United States to date will be discussed and their 

findings reported. 

Experience tells us and the research tends to con-

firm that one learns mathematical ideas and concepts 

best when the experience proceeds from the concrete to 

the abstract; from the specific to the general. Gibb 

(15) in her study noted that children had less difficulty 

solving problems when they could manipulate objects or 

at least think about objects with which the problems were 

directly associated than when they had to solve the prob-

lems entirely on a verbal or abstract basis. She further 
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concludes that mathematical ideas and skills should be 

developed from a concrete, physical base. The child 

should have many experiences in which real objects are 

manipulated. Only after an idea has been developed with 

real materials should pictures, charts and other less 

concrete materials be used -- and the use of symbols 

alone, according to Gibb, should be delayed until the 

child has a basic understanding. Jerome Bruner echoes 

the feeelings of Gibb when in his book, The Process of 

Education, he states: 

What is most important in teaching 
basic concepts is that the child be 
helped to pass progressively from con-
crete thinking to the utilization of 
more conceptually adequate modes of 
thought. But it is futile to attempt 
this by presenting formal explanations 
based on a logic that is distant from 
the child's manner of thinking. (7, p. 
38) . 

Kline (18) in his book, Why Johnny Can't Add, argues 

against pedagogical reform in mathematics which he claims 

emphasizes abstract ideas not properly grounded in con-

crete experience. Ekman (12) found that it is as import-

ant to use concrete materials in introducing alogorithms 

as it is in introducing basic facts. His study compared 

the effectiveness of three ways of presenting addition 

and subtraction ideas to third grade pupils in St. Paul, 
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Minnesota Public Schools. Treatment 1 consisted of pre-

senting the ideas immediately in algorithm form. Treat-

ment 2 involved developing the ideas using pictures before 

presenting the algorithms, while Treatment 3 developed 

the ideas using cardboard discs, manipulated by the stu-

dents before presenting the algorithms. Nine classes 

were in each treatment, selected by simple random from the 

St. Paul, Minnesota system. 

At the end of the 18-day learning period, a special 

test designed to measure concept understanding and com-

putational skill was given. Results indicated that on 

the understanding scale Treatment 3 was superior to Treat-

ments 1 and 2 at the end of the learning period and Treat-

ments 2 and 3 were both superior to Treatment 1 on the 

skill scale. Significance was measured at the .05 level. 

Ekman therefore concluded that use of even the simplest 

and most inexpensive manipulative materials with third 

grade pupils learning addition and subtraction ideas can 

result in increased understanding and computational skill. 

Wheeler (28), in his study of one hundred forty-four 

second grade children, found a positive correlation be-

tween the child's understanding of concepts and his ability 

to manipulate concrete objects. The pupils were cate-

gorized according to three levels of abstraction by 
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testing their performance in regrouping two-digit 

addition and subtraction examples on the abacus, the 

bundling sticks, and place-value chart, and the multi-

base arithmetic blocks. It was concluded that children 

proficient in regrouping two-digit addition and sub-

traction examples with three or more concrete aids 

possess a significantly higher level of understanding 

of the regrouping concept than children without this 

proficiency with the concrete aids. Also in a study 

involving second graders, Knaupp (19) found that both 

teacher demonstration and student activity experiences 

with either blocks or sticks resulted in significant 

gains in achievement on addition and subtraction algo-

rithms and ideas of base and place value. With regard 

to learning multiplication facts, Punn (25) found that 

third graders using manipulative materials and symbols, 

or materials, symbols and pictures achieved signifi-

cantly higher than those using only pictures and sym-

bols. 

Finger counting, a method as old as civilization, 

has recently become the subject of new interest in the 

United States because of the Chisanbop method. There 

is not, however, a large bank of data upon which one can 

draw to determine the effectiveness of this technique. 



23 

Attempts to use the fingers as a tool to aid one in 

computation have been, up until now, primarily related 

to multiplication. Prielipp (24) outlines a technique 

that can be used to multiply natural numbers on the 

fingers, (natural numbers being those positive whole 

numbers). 

First consider an example of multiplying two num-

bers both of which are greater than five and less than 

ten, say 6 x 8 . The assumption is made that one knows 

the multiplication facts from 0 x 0 through 5 x 5 . One 

begins by opening wide both of your hands, palms upward. 

On your left hand bend one finger in toward the palm of 

your hand, one being the excess of 6 over 5. Prielipp 

suggests bending the little finger. On the right hand, 

for the excess of 8 over 5, bend three fingers, say the 

little finger and the two adjacent to it, in toward the 

palm. The total number of fingers folded in equal four 

which represents 4 x 10 or 40. The student next multi-

plies 4 x 2 , where four and two are the number of fin-

gers left outspread on the left and right hands, re-

spectively. This results in 8. Add the two products, 

40 + 8 = 48, which gives the correct answer. For most 

students, just simply being able to master this tech-

nique of finger multiplication is satisfaction enough. 
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However, the reason for the procedure working the way-

it does has its roots in algebra. If one verifies the 

following identity and then lets a = 6 and b = 8, justi-

fication for this method becomes apparent: 

ab = [ (a-5) + (b-5)] (10) + (10-a) (10-b) 
=[a-5+b-5] (10) + (10-a) (10-b) 
- (a-b-10) (10)+100-10a-10b+ab 
=10a+lOb-100+100-1Oa-lOb+ab 
= ab 

The same technique, according to Prielipp applies to 

numbers which are greater than ten but less than 15, 

with some minor adjustments in the formula. 

Alger (1) illustrates another method of multi-

plying on the fingers which has its roots in medieval 

Latin manuscripts. As in the previous technique re-

ported by Prielipp, this method requires that the stu-

dent learn by heart the multiplication tables up to 

5 x 5 . 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, the student's thumb, the first finger, 

the middle finger, ring finger and little finger are 6, 

7, 8, 9 and 10 respectively, for each hand. As an ex-

ample, to find the product of 7 x 8 the student brings 

together the first 7, with the thumb. These are called 
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the "tight fingers," in contrast with the three re-

maining "loose" fingers. On the other hand, the 

second finger 8, together with the thumb and first 

finger are brought together to represent 8. The sum 

of the two groups of tight fingers, which is 5, is the 

number of tens in the answer. The student then multi-

plies the number of loose fingers on one hand by the 

number of loose fingers on the other hand to get the 

number of ones in the product. In this instance the 

number of ones is equal to 2 x 3 or 6, since 2 and 3 

are the remaining loose fingers on each hand. There-

fore, the product of 7 and 8 is 56. As the student 

proceeds to multiplying numbers which are not in the 

first cycle, a bonus must be added to the final total 

in order to correctly arrive at the product. Alyer 

comments that this is an interesting way to arrive at 

products using the fingers and for a more ambitious 

class it might be challenging to determine the alge-

bra behind the system. The following table illustrates 

the pattern for the first ten cycles (1, p. 342). 
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TABLE I 

FIRST TEN CYCLES 

Cycle Bonus + S* + P** 

2nd (6-10) 0 10 L 

3rd (11-15) 100 10 T 

4th (16-20) 200 20 L 

5th (21-25) 400 20 T 

6th (26-30) 600 30 L 

7th (31-35) 900 30 T 

8th (36-40) 1200 40 L 

9th (41-45) 1600 40 T 

10th (46-50) 2000 50 L 

* Sum of the right fingers multiplied by the number 
shown in the column. 

** Product of the loose fingers (L) or tight fingers IT) 

Barney proposes still another system of finger 

multiplication which is a "simple, quick sure way of 

reviewing the multiplication tables and is readily avail-

able, inexpensive and difficult for the most careless 

pupil to lose or leave on the playground." (3, p. 129) 

Unlike the previously cited techniques, this system has 

the student ball up each hand into a fist. Each fist 
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represents five and each finger the student raises re-

presents one more than five. For instance, to solve a 

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

and three fingers on the other hand. The computation 

can be outlined in the steps that follow: 

Step 1: Each finger raised represents ten points 

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

has a total of five fingers raised, representing a sub-

total of fifty. 

Step 2: There are two fingers down on one hand 

and three on the other. The student is to multiply 

them together. Two times three is six. 

Step 3: Add the six to the fifty and the result 

is fifty-six, which is, of course, the product of seven 

times eight. Barney contends that this method is not 

designed for the tables of two's, three's and four's, 

but fortunately he says these are the tables children 

usually know and have little difficulty with. 

So far the finger multiplication methods reviewed 

have had one thing in common: The student should al-

ready know his times tables through the five's. Kent 

(17) discusses a method which has applicability to 

tables below five and also gives young children an 
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introduction to the idea of changing bases. The stu-

dent begins by laying his hands flat on the desk in 

front of him. Mentally he then labels his fingers 

from left to right as one, two, three and so on. Thus, 

the number four is the left index finger; the number 

six, the right thumb; the number eight, the middle fin-

ger of the right hand. As an example of multiplying in 

the nine's table, suppose the student wished to deter-

mine the product of 4 x 9. With his hands flat on the 

table, he would turn under the number four (the left 

index finger). To the left of the turned—under finger, 

the student has three fingers and to the right of the 

turned-under finger he has six fingers (including both 

thumbs). The three fingers represent three tens and 

the six fingers represent six ones. Thus, the answer 

is 36 or 4 x 9 = 36. This exercise will work for all 

the products 1 x 9 through 10 x 9. However, it is the 

applicability of this technique to other tables, Kent 

contends, which makes it so useful. In order to do this 

the language must be modified a little. Instead of 

calling the collection of fingers on the two hands ten, 

Kent introduces the word "bunch." Just as the students 

used a "bunch" of ten fingers to do the nine's tables, 
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he uses a "bunch" of nine fingers to do the eight time's 

tables. It is important to remember that each "bunch" 

is now nine and not ten. For instance, suppose the 

student was asked to multiply three times eight. As 

before, he would turn under the number three. He then 

has two fingers to the left of the turned-under finger 

and six fingers to the right. (Remember the little 

finger on the right hand is ignored). Thus, the student 

reads two fingers to the left and six to the right. 

Each finger to the left counts as one "bunch," where a 

bunch stands for nine. Thus, in graphic form 3 x 8 is: 

3 x 8 = 2 (Bunches) + 6 
= 2.9 + 6 
= 18 + 6 
= 24 

Kent concludes by saying that the "majority of child-

ren, teachers, and people in general to whom these fin-

ger exercises have been shown find them enjoyable and 

quite interesting." (17, p. 24). 

Chisanbop officially began as an instructional tech-

nique in the United States in September, 1977 in the 

Mount Vernon, New York Public Schools. The prime pur-

pose of the pilot program was to determine if Chisanbop, 
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when used in conjunction with a regular mathematics 

program, would significantly improve the speed and 

accuracy of sixth grade students. 

An experimental-control group design was followed. 

A t-test of independent sample means was applied to 

both speed and accuracy after six hours of Chisanbop 

instruction. The test consisted of five, single-digit 

problems of twelve addends each. The twenty-three sub-

jects in the Chisanbop experimental group scored a mean 

of 25.9 seconds per problem while the twenty-two sub-

jects in the control group scored a mean of 38.6 seconds 

per problem. This comparison yielded a t-score of 2.16. 

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 

.36 (20). After eight hours of Chisanbop instruction, 

a second test, consisting of five two-digit problems 

with six addends per problem, was administered to test 

the speed and accuracy in mathematical computation. 

The Chisanbop group scored a mean of 24.04 seconds per 

problem, while the control group scored 33.75 seconds 

per problem. This comparison yielded a t-score of 2.7 

with regard to accuracy, the Chisanbop group scored a 
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mean of 3.8, while the control group scored a mean of 

3.3. This yielded a t-score of 1.23 (20). 

With respect to accuracy, the Chisanbop group 

mean scores bettered the control group's mean scores, 

but not by a statistically significant difference. The 

speed differential between the two groups was statis-

tically significant on both tests at the .01 and .02 

level of confidence. According to Lachterman, "This 

difference suggests that the mechanics of renaming and 

writing results are not as efficient as columnar accumu-

lation." (20, p. 3). 

Third and fourth tests were administered after ten 

and twelve hours of instruction respectively. On both 

tests the Chisanbop group significantly outperformed 

the control group with respect to speed. With respect 

to accuracy there was no significant difference on the 

third test, but there was a significant difference at 

the .0001 level in favor of the Chisanbop group on the 

fourth test. 

Since that first pilot project, the Mount Vernon, 

New York Public Schools have expanded Chisanbop downward 

to include other grade levels. A two-year program in 

the city's 14 elementary schools involving 450 students 
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is currently being evaluated. The author has been in 

contact with Mr. Lachterman and he says that an outside 

evaluation is being done and should be complete by the 

end of the summer or beginning of fall of 1980. 

What explains the appeal of Chisanbop? Seth 

Lachterman, District Mathematics Coordinator for Mount 

Vernon, New York, believes that the impact of Chisanbop 

is "not essentially mathematical, but rather psycholo-

gical and psysiological." 

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 for-
mat 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 grounds. (23, p. 137). 

Is Chisanbop a panacea? Lachterman contends that 

one must be very cautious until all the data is in. He 

notes though that: 

So far the experience looks very favor-
able. Some children in some classes are going 
beyond what can normally be expected in some 
tests. Some are definitely ahead of expec-
tations. . . . In the classes I monitored, 
I didn't find one case of a youngster who had 
slowed down from his normal pace. The worst 
result was not change. (23, p. 138) 
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He further testified to the effect Chisanbop has 

on students who for one reason or another have never 

been successful in mathematics or who have learning 

disabilities. He comments that in "our compensatory 

education program, I see children who have had no 

success in calculation being successful with this pro-

gram ." (21, p. 72) 

Another more recent study of the effect of Chisan-

bop on mathematics performance of elementary school stu-

dents was conducted by McDougal (22). In his study of 

111 fourth-grade students in the Sherman, Texas Public 

Schools, McDougal examined the effects of Chisanbop on 

the student's basic understanding of concepts and appli-

cations as well as computational ability. The students 

were divided into experimental and control groups of 

fifty-seven and fifty-four, respectively. A pretest-

posttest design was used and data analyzed using analy-

sis of covariance, one-way design. The pretest was 

administered in May, 1978 and the posttest administered 

in December, 1978. Students were instructed in the 

same manner for fifty-nine school days, fifty-five 

minutes per day. The experimental group received thirty-

five minutes a day in basic mathematics instruction and 
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twenty minutes of Chisanbop instruction, while the con-

trol group received only instruction in basic mathe-

matics. The basal text used by both groups was the 

state-adopted textbook. 

The results of his study indicated that signi-

ficant differences (.05 level of confidence) existed 

between the experimental group and the control group in 

regard to application and concept skills, but that no 

significant differences existed between the two groups 

with regard to computational skill. Furthermore, when 

the upper and lower one-third of the two groups were 

compared, respectively, with regard to composite skill 

(concept, applications, computation), there was no sig-

nificant difference determined. McDougal concludes that 

the Chisanbop technique has merit when used in con-

junction with a regular mathematics program. He fur-

ther recommended that additional studies be done at the 

fourth grade level for extended periods of time to de-

termine any delayed dimension of Chisanbop. 

Then, in summary, it would appear that the use of 

concrete materials to aid the improvement of compu-

tational skills and concept understanding of elemen-

tary students has merit. In addition, the work done 
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by Barney, Prielipp, Alyer and others as it relates to 

using the fingers as a tool to aid in multiplication 

illustrates the naturalness and ease with which child-

ren adapt to using the fingers as a mathematics tool. 

With regard to Chisanbop studies done so far in the 

United States, it is too early to form a definitive 

opinion about the long-term success of the technique 

based on the evidence at hand. 

In conclusion, it would seem appropriate to heed 

the advice of former Texas State Commissioner of 

Education, Mr. M. L. Brockette when he addressed the 

subject of Chisanbop in a letter to all school superin-

tendents, dated June 7, 1978. He said: 

The Chisanbop method is not a com-
plete mathematics program and teachers 
using other methodologies may get com-
parable results to those reported by 
the developers of Chisanbop. There-
fore, an extensive move to any new 
method, without careful study, should 
be avoided. However, through system-
atic research techniques it can be 
determined what can be expected from 
the method and if, in fact, it should 
become a part of the elementary tea-
cher's repertiore of mathematics tech-
niques. (4) 
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CHAPTER III 

RESEARCH PROCEDURES 

The purposes of this study were to (1) determine 

if the Chisanbop technique, when used in conjunction 

with a regular program of instruction, can signifi-

cantly improve the mathematics performance of selected 

second and third grade students, (2) determine if in-

struction by the Chisanbop technique is more effective 

with above average, average or below average academic 

second and third grade students in improving mathe-

matics performance, and (3) extend the body of know-

ledge with regard to the teaching of mathematics at 

the elementary school level. 

Selection and Characteristics 
Of the Sample 

The first task involved was securing approval 

from the superintendent of the school district in which 

the experiment was to be conducted. Students were 

selected from elementary schools H, S, C and T. Second 

grade students came from schools H and S, while third 

grade students were chosen from schools C and T. Two 
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second grade experimental groups came from school H, 

one from school S, and two third grade experimental 

groups came from school C, and one from school T. Con-

trol groups were selected from the same schools for 

each grade level. These schools were selected for pri-

marily three reasons. First, the teachers who were 

judged most competent after the sixteen hours of 

training conducted by the author came from these schools. 

Secondly, the teachers were willing to volunteer their 

classes and time to be involved in the study. Thirdly, 

the total mathematics achievement test scores for the 

second grade students at schools H and S were compar-

able as were those of the third grade students at 

schools C and T. These achievement test scores were 

based on the Comprehensive Test of Basic Skills, Level 1, 

Form T. Total math scores as defined by the test, in-

clude achievement in computation, applications and con-

cepts. Figure 4 illustrates the comparability for each 

school and grade level included in the study. In each 

instance the mean percentile score of each "school is 

given for that particular grade level. Both second 

grade schools and both third grade schools were within 

three percentage points of each other. 
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GRADE THREE GRADE TWO 

School 
C 

School District School 
H Mean S 

District 
Mean 

School 
T 

* Percentile Rank 
** National Norm 

FIGURE 4 

Comparability of Schools On Total 
Mathematics Performance 

The school district of which these elementary 

schools are a part uses team teaching as the organi-

zational structure for instruction. Each elementary 

school has a three to five member team at each grade 
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level which has the responsibility of planning and imple-

menting the instructional program in the area of mathe-

matics, English, science and social studies. At the 

beginning of the school year, each principal assigned 

the students to a grade level team while they randomly 

placed students in instructional groups. Olson has de-

fined team teaching as: 

. . . an instructional situation where 
two or more teachers possessing complemen-
tary teaching skills cooperatively plan and 
implement the instruction for a single group 
of students using flexible scheduling and 
grouping techniques to meet the particular 
instructional needs of the students. (2) 

This definition, as given by Olson, correctly id-

entifies the basic team structure used in the schools 

involved in this study. 

Selected characteristics of both the control and 

experimental groups are presented in Tables II and III. 

TABLE II 

SELECTED CHARACTERISTICS OF THE EXPERIMENTAL 
AND CONTROL GROUPS, GRADE TWO 

Percent Percent 
Characteristic N Experimental N Control Group 
Male 33 50 33 55 
Female 33 50 27 45 
Above Average 17 25 14 23 
Average 17 25 21 35 
Below Average 14 21 12 20 
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TABLE III 

SELECTED CHARACTERISTICS OF THE EXPERIMENTAL 
AND CONTROL GROUPS 

GRADE THREE 

Characteristic N 
Percent 

Experimental N 
Percent 

Control Group 
Male 32 56 34 54 
Female 25 44 28 46 
Above Average 19 33 17 27 
Average 12 21 16 24 
Below Average 11 19 13 21 

For the purpose of this study above average aca-

demic students were those who scored above the eightieth 

percentile on the pretest. Average academic students 

were those who scored from the sixtieth to eightieth 

percentile on the pretest. Below average academic stu-

dents were those who scored below the twentieth per-

centile on the pretest. 

Daily teaching conditions -- length of time in class, 

mathematics content covered, textbooks used, method of 

instruction — of both the experimental and control 

groups were as close to identical as possible, except 

that the experimental group was exposed to the experi-

mental treatment. Total instructional time for each 

group was forty-five minutes a day for twelve weeks. 
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The experimental group received instruction based on a 

continuous progress program for thirty minutes a day 

and instruction in the Chisanbop technique for fifteen 

minutes a day (See Appendix D). The control group re-

ceived forty-five minutes of instruction based only on 

a continuous progress program. 

Basic mathematics strands covered in the continuous 

progress program during the study included division of 

whole numbers, combination of processes, fractions, 

money, time, systems of measurement and geometry. The 

objectives covered in each strand are given in Appendices 

B and C. In addition to district prepared worksheets, 

teachers of both the control and experimental groups 

used lessons taken from state-adopted textbooks. The 

daily lesson plans were based on the district's mathe-

matics curriculum guide for grades two and three. 

Response Measures 

Project evaluation instruments were developed by 

a committee of curriculum and evaluation experts from 

the Texas Education Agency, Education Service Centers, 

local education representatives, and staff from the 

Education Testing Service in the fall of 1977. The 
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instruments were designed to measure accuracy and under-

standing, but not speed. The objectives upon which the 

development of the instruments were based were those 

defined by the Agency for each grade level. Following 

the development of objectives, items were selected from 

banks of validated items, and test booklets were de-

veloped for each grade level. A field test design 

calling for each of the test forms to be administered 

to two hundred twenty-five students at sites including 

urban, suburban and rural schools were implemented in 

mid-February of 1978. The two hundred twenty-five stu-

dents were divided approximately equally among blacks, 

whites and Mexican Americans. 

In order to determine the extent to which an item 

discriminated between low and high performing students, 

the correlation statistic r biserial was computed. As 

the value of the r biserial approaches +1.0, the item 

is said to be a more reliable measure of the objective. 

Items which were found to have low biserials (less than 

.50) were discarded. 

When items were originally selected for field 

testing, each item was carefully examined by curri-

culum experts. However, based upon statistical analysis 
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of student results, certain items were again reviewed 

for content validity. In some instances items were 

found to possibly measure multiple traits in addition 

to the trait being considered. When this was observed, 

the item was replaced (3). 

Data Collection and Analysis 

The pretest for both control and experimental 

groups at each grade level was administered on February 

4, 1980, prior to the students' first contact with the 

experimental treatment. All students were tested in 

their regular classroom setting. The testing time was 

forty-five minutes or one normal class period. Both 

the control and experimental groups were posttested on 

May 5 , 1980, under the same conditions as the pretest. 

The hypotheses were analyzed for significant dif-

ferences using analysis of covariance to compare groups 

in each hypothesis. The 0.05 level of significance 

was established as necessary for rejection of the null 

hypotheses. Ferguson's Table, "Critical Values of F," 

was used for each determination (1). 

For ease of reporting and interpretation, after 

all computations were made, the data were entered into 

the following tables: 
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IV. Analysis of Covariance of the Second Grade 
Experimental and Control Groups on Mathe-
matics Performance. 

V. Analysis of Covariance of the Third Grade 
Experimental and Control Groups on Mathe-
matical Performance. 

VI. Analysis of Covariance of the Second Grade 
Above Average Experimental and Above Average 
Control Groups on Mathematical Performance. 

VII. Analysis of Covariance of the Third Grade 
Above Average Experimental and Above Average 
Control Groups on Mathematical Performance. 

VIII. Analysis of Covariance of the Second Grade 
Average Experimental and Average Control 
Groups on Mathematical Performance. 

IX. Analysis of Covariance of the Third Grade 
Average Experimental and Average Control 
Groups on Mathematical Performance. 

X. Analysis of Covariance of the Second Grade 
Below Average Experimental and Below Average 
Control Groups on Mathematical Performance. 

XI. Analysis of Covariance of the Third Grade 
Below Average Experimental and Below Average 
Control Groups on Mathematical Performance. 

XII. Analysis of Covariance of the Second Grade 
Above Average, Average, and Below Average 
Experimental Groups on Mathematical Perfor-
mance . 

XIII. Analysis of Covariance of the Third Grade 
Above Average, Average, and Below Average 
Experimental Groups on Mathematical Per-
formance . 
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CHAPTER IV 

ANALYSIS OF DATA 

The purpose of this study was to determine the 

effects of the Chisanbop technique on the mathematics 

performance of selected second and third grade stu-

dents. Mathematics performance as used in this study 

related to the student's ability to add, subtract, 

multiply whole numbers, and understand basic concepts. 

Understanding basic concepts related to the student's 

ability to convert concepts expressed in one numer-

ical or verbal form to another form and to comprehend 

numerical concepts and their relationships. Con-

cepts such as determining correct place value, se-

quencing numbers in a given series, completing simple 

number sentences, and correctly determining the posi-

tion of a number in relation to any other number (greater 

than or less than) were included. The research findings 

are presented in the order in which the hypotheses are 

stated in Chapter I. Total membership for the second 

grade experimental and control groups was sixty-six and 

sixty, respectively. Total membership for the third 
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grade experimental and control groups was fifty-seven 

and sixty-two, respectively. 

The five null hypotheses were analyzed statisti-

cally at both the second and third grades using the 

analysis of covariance, one-way design technique. The 

0.05 level of significance was selected as necessary 

for the rejection of the null hypothesis. 

The first hypothesis was: 

Instruction in the Chisanbop technique will make 

no significant difference in the mathematics performance 

of selected elementary school students as measured by the 

Texas Education Agency Mathematics Achievement Test when 

compared to students in a continuous progress program. 

The results for grades two and three are reported 

in Tables IV and V, respectively. 

TABLE IV 

ANALYSIS OF COVARIANCE OF THE SECOND GRADE 
EXPERIMENTAL AND CONTROL GROUPS ON 

MATHEMATICS PERFORMANCE 

Source of Degree of Sum of Mean F 
Variation Freedom Squares Square Ratio 
Between 1 1231.08 1231.08 

85.56* 
Within 124 1777.82 14 . 33 

Total 125 3008.90 • • • • 

^ Significant at the .05 level. 
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An examination of the data presented in Table IV 

indicates that the null hypothesis for grade two should 

be rejected and that, therefore, a significant differ-

ence exists between the control and experimental groups 

with regard to mathematics performance. The F-ratio 

85.86 carries a probability coefficient of 0.0000. 

TABLE V 

ANALYSIS OF COVARIANCE OF THE THIRD GRADE 
EXPERIMENTAL AND CONTROL GROUPS ON 

MATHEMATICAL PERFORMANCE 

Source of Degrees of Sum of Mean F 
Variation Freedom Squares Square Ratio 
Between 1 5 .62 5 .62 

0 .65 
Within 116 991.34 8.54 

Total 117 996.96 . • • • 

An examination of data presented in Table V indi-

cates that the null hypothesis for grade three should 

be retained and that, therefore, there is no signifi-

cant difference between the control and experimental 

groups with regard to mathematical performance. The 

F-ratio of 0.65 carries a probability coefficient of 

0 .419 . 

The second hypothesis was: Instruction in the 

Chisanbop technique will make no significant difference 
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in the mathematics performance of above average elemen-

tary school students as measured by the Texas Education 

Agency Mathematics Achievement Test whem compared to 

above average students in a continuous progress program. 

The results for grades two and three are reported 

in Tables VI and VII, respectively. 

TABLE VI 

ANALYSIS OF COVARIANCE OF THE SECOND GRADE 
ABOVE AVERAGE EXPERIMENTAL AND ABOVE 

AVERAGE CONTROL GROUPS ON 
MATHEMATICAL PERFORMANCE 

Source of Degrees of Sum of Mean F 
Variation Freedom Squares Square Ratio 
Between 1 107.85 107.85 

6.26* 
Within 28 481.84 17.21 

Total 29 589.69 . . . . . . 
Significant at the .05 level 

An examination of data presented in Table VI in-

dicates that the null hypotheses should be rejected and 

that, therefore, a significant difference exists between 

the second grade above average experimental and above 

average control groups on mathematical performance. The 

F-ratio 6.26 carries a probability coefficient of 0.018. 
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TABLE VII 

ANALYSIS OF COVARIANCE OF THE THIRD GRADE 
ABOVE AVERAGE EXPERIMENTAL AND ABOVE 

AVERAGE CONTROL GROUPS ON 
MATHEMATICAL PERFORMANCE 

Source of 
Variation 

Degrees of 
Freedom 

Sum of 
Squares 

Mean 
Square 

F 
Ratio 

Between 

Within 

1 

33 

2 . 32 

145.58 

3. 32 

4 .41 
0 .52 

Total 34 147.90 • • • • • • 

An examination of data presented in Table VII in-

dicates that the null hypothesis should be retained and 

that, therefore, there is no significant difference be-

tween the third grade above average experimental and 

above average control groups on mathematical performance 

The F-ratio 0.52 carries a probability coefficient of 

0.474 . 

The third hypothesis was: 

Instruction in the Chisanbop technique will make 

no significant difference in the mathematics performance 

of average elementary school students as measured by the 

the Texas Education Agency Mathematics Achievement Test 

when compared to average students in a continuous pro-

gress program. 
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The results for grades two and three are reported 

in Tables VIII and IX, respectively. 

TABLE VIII 

ANALYSIS OF CQVARIANCE OF THE SECOND GRADE 
AVERAGE EXPERIMENTAL AND AVERAGE 
CONTROL GROUPS ON MATHEMATICAL 

PERFORMANCE 

Source of 
Variation 

Degrees of 
Freedom 

Sum of 
Squares 

Mean 
Square 

F 
Ratio 

Between 

Within 

1 

35 

408.36 

612 .02 

408.36 

17.48 
23 . 35* 

Total 36 1020.38 . . . . . . 

* Significant at the .05 level 

An examination of data presented in Table VIII 

indicates that the null hypothesis should be rejected 

and that, therefore, a significant difference exists 

between the second grade average experimental and 

average control groups on mathematical performance. 

The F-ratio 23.35 carries a probability coefficient of 

0 . 000 . 
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TABLE IX 

ANALYSIS OF COVARIANCE OF THE THIRD GRADE 
AVERAGE EXPERIMENTAL AND AVERAGE 
CONTROL GROUPS ON MATHEMATICAL 

PERFORMANCE 

Source of 
Variation 

Degrees of 
Freedom 

Sum of 
Squares 

Mean 
Square 

F 
Ratio 

Between 

Within 

1 

24 

6 . 37 

104 .04 

6 . 37 

4 . 33 
1.47 

Total 25 110.41 • • • 
• • • 

An examination of data presented in Table IX in-

dicates that the null hypothesis should be retained 

and that, therefore, there is no significant differ-

ence between the third grade average experimental and 

control groups on mathematical performance. The F-ratio 

1.47 carries a probability coefficient of 0.237. 

The fourth hypothesis was: 

Instruction in the Chisanbop technique will make 

no significant difference in the mathematics performance 

of below average elementary school students as measured 

by the Texas Education Agency Mathematics Achievement 

Test when compared to below average students in a con-

tinuous progress program. 
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The results for grades two and three are reported 

in Tables X and XI, respectively. 

TABLE X 

ANALYSIS OF COVARIANCE OF THE SECOND GRADE 
BELOW AVERAGE EXPERIMENTAL AND 
BELOW AVERAGE CONTROL GROUPS 

ON MATHEMATICAL 
PERFORMANCE 

Source of 
Variation 

Degrees of 
Freedom 

Sum o f 
Squares 

Mean 
Square 

F 
Ratio 

Between 

Within 

1 

23 

390.75 

275.72 

390.75 

11.9 8 
32.59' 

Total 24 666 . 47 • • • . . . 
* Significant at the .05 level. 

An examination of data presented in Table X in-

dicates that the null hypothesis should be rejected 

and that, therefore, a significant difference exists 

between the second grade below average experimental 

and below average control groups on mathematical per-

formance. The F-ratio 32.59 carries a probability co-

efficient of 0.000. 
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TABLE XI 

ANALYSIS OF COVARIANCE OF THE THIRD GRADE 
BELOW AVERAGE EXPERIMENTAL AND 

BELOW AVERAGE CONTROL 
GROUPS ON MATHEMATICAL 

PERFORMANCE 

Source of 
Variation 

Degrees of 
Freedom 

Sum of 
Squares 

Mean 
Square 

F 
Ratio 

Between 

Within 

1 

21 

17.63 

237.35 

17.63 

11. 30 
1.56 

Total 22 254.98 • • • • 

An examination of the data presented in Table XI 

indicates that the null hypothesis should be retained 

and that, therefore, there is no significant differ-

ence between the third grade below average experi-

mental and below average control groups on mathemati-

cal performance. The F-ratio 1.56 carries a probability 

coefficient of 0.225. 

The fifth hypothesis was: 

Instruction in the Chisanbop technique will make 

no significant difference in the mathematics improve-

ment when comparing above average, average or below 

average elementary school students as measured by the 

Texas Education Agency Achievement Test. 
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The results for grades two and three are reported 

in Tables XII and XIII, respectively. 

TABLE XII 

ANALYSIS OF COVARIANCE OF THE SECOND GRADE 
ABOVE AVERAGE, AVERAGE AND BELOW 

AVERAGE EXPERIMENTAL GROUPS 
ON MATHEMATICAL 

PERFORMANCE 

Source of 
Variation 

Degrees of 
Freedom 

Sum of 
Squares 

Mean 
Square 

F 
Ratio 

Between 

Within 

2 

44 

36 .52 

332.18 

18 . 56 

7.54 
2 .41 

Total 46 368.60 • • • • • • 

An examination of data presented in Table VII, 

indicates that the null hypothesis should be retained 

and that, therefore, there is no significant difference 

among the second grade above average, average and be-

low average experimental groups with regard to mathe-

matics performance. The F-ratio carries a probability 

coefficient of 0.1007. 
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TABLE XIII 

ANALYSIS OF COVARIANCE OF THE THIRD GRADE 
ABOVE AVERAGE, AVERAGE AND BELOW 

AVERAGE EXPERIMENTAL GROUPS 
ON MATHEMATICAL 

PERFORMANCE 

Source of Degrees of Sum of Mean F 
Variation Freedom Squares Square Ratio 
Between 2 34 . 21 17 .10 

4 .66* 
Within 37 135.72 3.66 

Total 39 169 . 93 . . . • 

* Significant at the .05 level. 

An examination of data presented in Table XIII 

indicates that the null hypothesis should be rejected 

and that, therefore, a significant difference exists 

among the third grade above average, average and below 

average experimental groups with regard to mathematics 

performance. The F-ratio 4.66 carries a probability 

coefficient of 0.0156. After examining the adjusted 

means for the below average (17.05), average (23.23) 

and above average (22.83) groups, it is evident that 

the significant difference exists between the below 

average and average groups on mathematical performance, 



CHAPTER V 

SUMMARY, CONCLUSIONS AND 
RECOMMENDATIONS 

Summary 

The purpose of this study was to examine the ef-

fects of Chisanbop instruction on selected second and 

third grade students' mathematics performance. Mathe-

matics performance as used in this study related to the 

student's ability to add, subtract and multiply whole 

numbers and to understand basic concepts. In order to 

achieve the requirements of this study, three groups of 

second grade and three groups of third grade students 

were evaluated in the above areas before and after the 

experimental treatment, known as Chisanbop, was adminis-

tered. The Chisanbop system, sometimes called finger-

math, is an adaption of the abacus which assigns number 

values to each of the fingers and thumbs. Students are 

then instructed in basic whole number computational 

skills, employing the digits of their hand to assist 

them in the process. The teachers of the experimental 

groups received sixteen hours of training in the Chisan-

bop technique from a certified Chisanbop trainer. The 

60 
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teachers of the experimental groups all successfully 

completed the objectives of the training session. 

Membership of the total second grade sample was 

one hundred twenty-six students, with sixty-six stu-

dents in the experimental group and sixty students in 

the control group. Fifty percent of the second grade 

experimental group were male and fifty percent were 

female, while fifty-five percent of the second grade 

control group were male and forty-five percent were 

female. Membership of the total third grade sample was 

one hundred nineteen, with fifty-seven students in the 

experimental group and sixty-two students in the con-

trol group. Fifty-six percent of the third grade ex-

perimental group were male and forty-four percent were 

female, while fifty-four percent of the third grade con-

trol group were male and forty-six percent were female. 

All students in both samples were Anglo-Americans. 

This study involved four schools in a suburban 

school district in North Central Texas. The school dis-

trict's basic elementary school organizational structure 

for delivering instructional services is team teaching. 

Prior to receiving instruction in the Chisanbop 

technique, all students in both the experimental and 
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control groups were administered the Texas Education 

Agency Mathematics Achievement Test. Following the 

pretest, the experimental groups were given instruction 

in the Chisanbop technique for fifteen minutes a day 

for twelve weeks. During the remaining thirty minutes 

of the class period, the experimental groups received 

regular mathematics instruction. The control groups 

received regular mathematics instruction, only, for 

the twelve-week period. At the conclusion of the study, 

all students in both the experimental and control groups 

were again administered the Texas Education Agency Mathe-

matics Achievement Test. 

The statistical procedure employed for data analy-

sis was analysis of covariance, one-way design. Analy-

sis of all the data was performed by the North Texas 

State University Computing Center. At both the second 

and third grade levels, comparisons were made between 

the total number of students in the experimental and 

control groups, as well as between above average aca-

demic, average academic and below average academic stu-

dents. The three groups of students at each grade level 

were determined based on their pretest scores. The 

above average academic group included those students 
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who scored above the eightieth percentile on the pre-

test. The average academic group included those stu-

dents who scored from the fortieth to the sixtieth per-

centile on the pretest. The below average academic 

group included students who scored below the twentieth 

percentile. Furthermore, comparisons within the experi-

mental groups at each grade level were made. 

Findings 

Data collected supported the fact that the Chisan-

bop technique did make a significant difference in the 

mathematics performance of second grade students as a 

whole, but did not significantly affect the mathematics 

performance of third grade students. Furthermore data 

collected supported the fact that the above average 

experimental group performed significantly better at 

the second grade when compared to the above average 

control group. There was no significant difference be-

tween the above average experimental and control groups 

at the third grade level. At the second grade level 

the average experimental group also significantly out-

performed the average control group but there was no 

significant difference between these two groups at the 
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third grade level. There was also a significant dif-

ference between the below average experimental group 

and below average control group on mathematics perfor-

mance at the second grade level. At the third grade 

level data did not support the fact that there was any 

significant difference between these two groups. Within 

the experimental groups only, there was a significant 

difference in achievement among the three ability 

levels at the third grade, but not at the second. 

Conclusions 

Based on the evidence gathered, one can conclude 

that the Chisanbop technique did significantly help 

second grade students improve their mathematics perfor-

mance, but seemed to have no effect on the performance 

of third grade students. Based on the design and nature 

of the study, there seems to be no definitive reason for 

second grade students outperforming third grade stu-

dents. However, there could have been some extraneous 

factors which influenced the results. During the time 

in which the study was conducted, the third grade teach-

ers were required to teach students minimum performance 

objectives in preparation for the Texas Assessment of 
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Basic Skills Test. A district-wide diagnostic test 

based on the Texas Assessment of Basic Skills Objec-

tives was given approximately one week prior to the 

end of the experimental treatment. This state-mandated 

program possibly kept the third grade teachers from 

devoting the effort and concentration to the Chisanbop 

experiment they normally would have. Furthermore, the 

close timing of the experimental posttest and the Texas 

Assessment of Basic Skills test might have affected the 

performance of the third grade students. In addition, 

although both second and third grade teachers of the 

experimental groups did successfully perform on the 

objectives outlined for the training sessions, the 

second grade teachers were more enthusiastic about 

being involved in the project and demonstrated a higher 

level of competence on the training objectives. As evi-

dence of this enthusiasm, at each training session the 

second grade group of teachers asked more questions 

about the technique and more quickly learned the skills 

needed to teach each objective. In addition, the second 

grade teachers requested, that at a future date, addi-

tional training beyond the required sixteen hours be 

given. 



66 

Recommendations 

On the basis of this study the following recommen-

dations are offered: 

1. It is recommended that the Chisanbop technique 

be used as a supplement to a school district's regular 

mathematics program, particularly at the second grade 

level. At the third grade, additional studies should 

be done to determine if the technique can significantly 

improve the mathematics performance of students. 

2. It is also recommended that additional studies 

in which the Chisanbop technique is used exclusively 

as the instructional program be done to determine the 

effects it has on mathematics achievement when compared 

with a traditional mathematics instructional program. 

Further research using the same instructor for both 

control and experimental groups would also be beneficial 

in determining to what extent the teacher variable in-

fluences the mathematics performance of students in-

structed in the Chisanbop technique. 

3. Finally, it is recommended that possibly vary-

ing the parameters such as time on task, length of 

time during which the experimental treatment is adminis-

tered, and criteria for selection of above average 
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academic, average academic and below average academic 

groups, would greatly add to the body of knowledge con-

cerning the effect of the Chisanbop technique on the 

mathematics achievement of students. 
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APPENDIX A 

TEACHER PERFORMANCE OBJECTIVES 
FOR CHISANBOP 

1. Teachers will have an understanding of the back-
ground related to the development of Chisanbop. 

2. Teachers will know the purposes of Chisanbop. 

3. Teachers will have a knowledge of the basic ter-
minology used to instruct students in Chisanbop. 

4. Teachers will be able to "press" and "clear" cor-
rectly numbers, when orally called. 

5. Teachers will be able to add numbers correctly 
when orally called. Sums to 30. 

6. Teachers will be able to correctly cidd rows and 
columns of numbers. (Single unit addition). 

7. Teachers will be able to add numbers by directly 
pressing "5" then adding single units. 

8. Teachers will be able to correctly add two, three, 
and four columns of numbers containing at least two 
addends each. 

9. Teachers will be able to solve simple subtraction 
problems involving one and two digit numbers. 

10. Teachers will have a basic understanding of how 
multiplication and division is taught using Chisanbop, 

11. Teachers will be able to demonstrate the basic multi-
plication facts, 2's through 9's, using Chisanbop. 

12. Teachers will be able to demonstrate the multipli-
cation of one, two, and three-digit numbers using 
Chisanbop. 
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13. Teachers will be able to demonstrate the division 
of two and three digit numbers by one and two place 
divisors using Chisanbop. 



APPENDIX B 

OBJECTIVES FOR CONTINUOUS 
PROGRESS PROGRAM 

GRADE TWO 

Strand Objectives 

Divis ion 1. State the number of subsets of dif-
ferent objects in a given set. 
(maximum of 20 objects in a set) 

2. Write and solve a division equation 
in the form: (10t2=5 or 5 when 

2) 10 
dividing a set into subsets, 
(maximum of 10 in set) 

Combination 
of 

Provis ions 

1. Do column addition and subtraction 
problems that are in mixed sets. 

2. Do horizontal and column addition 
and subtraction problems in mixed 
sets. No carrying. 

3. Write multiplication equations for 
the total number of objects in a 
set if the set is broken into equal 
subsets, and write division equations 
illustrating how a set can be broken 
into equal subsets 

4. Write division and multiplication 
equations using the number lines. 

Fractions Divide a whole object into halves, 
thirds, and fourths. 
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Strand Ob j e c t i ve s 

Fractions -
Continued 

2. Divide a set of objects into halves, 
thirds, and fourths. 

3. Identify 1/2, 1/4 of a whole object, 
and set of objects using materials 
that can be handled. 

4. Circle a fraction, (1/2, 1/3, 1/4) 
to show what part of a figure or 
set is shaded in or in some way in-
dicated. 

7 . 

Divide a set of objects or a set of 
figures of paper into halves, thirds, 
and fourths when asked to divide 
them into 2, 3 or 4 equal parts. 

Identify 2/3 of a set of objects 
and paper objects. 

Identify 3/4 of a set of objects 
and a whole object. 

Indicate on a line approximately 1/3 
and 2/3 of its length. 

Indicate on a line approximately 1/4 
and 3/4 of its length. 

Money Combine the proper number of pennies 
and nickels to equal any value to 
2 5 <r. Use real and play money, then 
use figures of coins on paper. 

Combine the proper numbers of pennies, 
nickels and dimes to equal any value 
to 3 5 C using real money, then using 
figures on paper. 



73 

Strand Obj ectives 

Money -
Continued 

3 . Match the value of a quarter using 
3 dimes, nickels and pennies. 

4 . Find the value of a set of coins 
(pennies, nickels, dimes and quar-
ters) up to 99C. 

5 . Match the value of a set of coins 
(to 99C) with another set of two 
different combinations of coins. 

6 . Give the proper amount of money 
(real or play) to buy an article 
to 99C. 

7. Indicate the proper amount of money 
to be paid for an article by cir-
cling figures of coins (to 99C). 

8 . Write the values from $.10 to $.99 
using $ and decimal points. 

Time 1. Say the days of the week in order. 

2 . Find the day of the week of a par-
ticular date using a calendar. 

3. Read time to the quarter hour by 
saying "quarter to " and "quar-
ter after ". 

4 . Draw in hour hand and minute hand 
on clock face to show time to the 
quarter and half hour. 

5 . Read time orally to the nearest 
five minute interval. 

6 . Count marks on a clock face to cor-
respond to a given number of minutes. 
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Strand Objectives 

System of 
Measurements 

1. Measure the length of line segments, 
the sides of a rectangle and tri-
angle to the nearest inch and one-
half inch. 

2. Add the lengths of the sides of a 
rectangle or triangle to find the 
perimeter. Measure sides to the 
nearest inch. 

3. Measure to the nearest inch and one-
half inch the length of a line drawn 
through the center of a circle (dia-
meter) and also find the center of 
the circle to the edge (radius). 

4. Recognize that a centimeter is a 
unit of length. 

5. Use the centimeter ruler to cor-
rectly measure the length of a 
line which has been measured with 
an inch ruler. 

6. Recognize that a centimeter is 
smaller than an inch. 

7. Solve measurements problems using 
12 inches z 1 foot. 

8. State and show how many quarts in 
one gallon and one-half gallon. 

9. Students can interpret and con-
struct simple bar graphs. 

Geometry 1. Recognize that rectangles and squares 
have square corners (right angles). 

2. Reproduce a square corner using pen-
cil and paper or scissors and paper. 
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Strand Objectives 

Geometry - 3. Recognize a sphere, cylinder, cube, 
Continued cone. 

4 . Read and follow directions when 
names of simple two and three 
dimensional geometric figures 
are used. 



APPENDIX C 

OBJECTIVES FOR CONTINUOUS 
PROGRESS PROGRAM 

GRADE THREE 

Strand Obj ecti ves 

Division 1. Divide and write equations for 
dividing a set into subsets. 

2. Write a division equation using 
the number line (maximum number 
50) . 

3. Identify a number in a division 
equation or problem as dividend, 
divisor or quotient. 

4. Fill in missing numbers in division 
equations. 

5. Show mastery of division problems 
(limit: 50 f 5) using a timed oral 
and written test. 

6. Solve one-step word problems. 

7. Solve division problems using mul-
tiples of 10, 100, or remainders 
limit 900 t 10. 

8a. Solve division problems using one-
digit divisors, two or more digit 
dividends with no remainders. 

8b. Solve division problems using one-
digit divisors and two digit divi-
dends with remainders. 
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Strand Objectives 

Division -
Continued 

9. Solve word problems using one-digit 
divisors and two or more digit 
dividends (no remainders). 

Combination 
of 

Processes 

Add and subtract using horizontal 
and vertical forms of time and 
money, measurement, etc. No 
borrowing or carrying (limit 4 
digit numbers). 

Add and subtract using horizontal 
and vertical forms in terms of time, 
money, measurements, etc. Use 
carrying and borrowing of 10's, 
100's. (Limit 2 digit numbers). 

Solve two-step combination addition-
subtraction word problems (Limit 2 
digit numbers). 

Solve mixed multiplication and 
division problems through 10 x 10. 

Solve two-step combination multipli-
cation-division word problems. 

Solve two-step combination multipli-
cation-division or addition-subtrac-
tion problems. 

Write in missing symbols 
in equations. 

(+ / ~ / T ) 

Fractions Divide a set of objects into halves, 
thirds, fourths, fifths, sixths, 
eighths, and tenths. 

Divide a whole object into halves, 
thirds, fourths, sixths, eighths, 
and tenths. 
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Strand Objectives 

Fractions -
Continued 

3. Write 1/2, 1/3, 1/4, 1/5, 1/6, 1/8, 
1/10 and multiples of these numera-
tors to show what fractional part 
of a figure is shaded in. 

4. Recognize that 2/2, 3/3, 4/4 and 
5/5, etc. are fractions equal to 
one. 

5. Identify a fraction as being equiva-
lent to the fraction 1/2. 

6. Correctly write> , < or = using 
fractions with the same denominator. 

7. Add two fractions that have the same 
denominator. 

Money Find the value of a set of coins, 
pennies, nickels, dimes, quarters, 
and half dollars, up to $5.00. 

2. Find the value of a set of coins 
and bills (pennies, nickels, dimes, 
quarters, and half dollars and fol-
iar bills) up to $5.00. 

3. Compare the value of one set of 
money (coins and one dollar bills) 
with another set by the terms: 
greater, less, and equal). Values 
up to $5.00. 

4. Convert from cents to dollars and 
cents using the decimal point. 
Value to $10.00. 

Add and subtract money values, hori-
zontal form. Sums to $1.00. 
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Strand Obj ectives 

Money -
Continued 

6. Add and subtract money values 
(dollars and cents), vertical 
forms. Sum to $10.00. 

7. Identify the dime, quarter, half 
dollar as 1/10, 1/4, 1/2 of a 
dollar. Use the fraction in 
addition to get the sums of $1.00. 

8. Solve one-step word problems using 
money. 

Time 

2 . 

Read the time on a clock face as 
" minutes to " minutes 
past " , and " : ". ( : is 
the preferred format). 

Match printed time to a clock face 
by drawing in the hour and minute 
hands. 

3. Draw hands on a clock face from 
oral statement of time. 

4. Know that 1 hour = 60 minutes, and 
solve one-step problems using the 
equality. 

5. Identify 1 day as 24 hours. 

6. Know the numbers of days in a week 
and the number of months in a year 
by using a calendar. 

7. Find the number of days in any month 
using a calendar. 

8. Find the number of Sundays, Mondays, 
etc. in any month and identify the 
ordinal position of any Sunday, Mon-
day, etc. of a particular month using 
a calendar. 
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Strand Obj ectives 

System of 
Measurements 

1. Solve measurement problems by con-
verting feet to yards, inches to 
yards and vice versa up to 6 yards. 

2. Make linear measurement using 1/4, 
1/2 and 3/4 inch. 

3. Make measurements to the nearest 
centimeter using the centimeter 
ruler. 

4. Convert centimeters to meters, cen-
timeters to decimeters, decimeters 
to meters, meters to kilometers, 
and vice versa, up to 9 meters. 

5. Find the area of a figure by counting 
squares and square centimeters. 
Use whole and one-half squares. 

6. Find the volume of a solid by 
counting cubes and finding cubic 
centimeters. 

7. Solve liquid measure problems by 
using the equations below (Maximum 
volume: 4 gallons). 2 cups = 1 
pint, 2 pints = 1 quart, 4 quarts 
= 1 gallon. 

8. Read the temperature to the nearest 
degree. 

9. Solve problems converting ounces to 
pounds or pounds to ounces using 
whole numbers and also fractions 
1/2 and 1/4. Also weigh objects 
in metric weight. 

Geometry 1. Identify right angle line segments, 
and parallel lines and label and 
identify points on a line. 
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Strand Obj ective 

Geometry - 2. Identify and draw parallelograms. 
Continued 

3. Find the perimeter of parallelo-
grams, squares, rectangles, and 
traingles. 

4. Identify the center, radius, and 
diameter of a circle. 

5. Determine by folding paper cut-
outs, if rectangles, squares, cir-
cular regions, traingles and other 
objects are symmetrical. 

6. Identify the location of an object 
on a grid from the directions 
spaces over and spaces up. 
Use positive numbers only. 

7. Mark the location of a number pair 
(coordinates) on a grid (graph paper) 
Use positive numbers only. 

8. Interpret a simple bar graph made 
from a set of number pairs. 



APPENDIX D 

STUDENT PERFORMANCE OBJECTIVES 
FOR CHISANBOP 

Students will be able to "press" and "clear" num-
bers correctly when orally called. (5 days) 

Students will be able to add numbers correctly 
when orally called. Sums to 30 (8 days) 

Students will be able to correctly add rows and 
columns of numbers using single unit addition 
only. (6 days) 

Students will be able to add numbers by directly 
pressing "5," then adding single units. (8 days) 

Students will be able to correctly add two columns 
of numbers containing at least two addends each. 
(6 days) 

Students will be able to solve simple subtraction 
problems involving one and two digit numbers. 
(4 days) 

Students will have a basic understanding of how 
multiplication is taught using Chisanbop. (4 days) 

Students will be able to demonstrate the basic 
multiplication facts, 2's through 5's, using 
Chisanbop. (10 days) 

Students will be able to demonstrate the multipli-
cation of one and two digit numbers using Chisanbop 
(9 days) 
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