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GENERAL INTRODUCTION 

Cross-cultural researchers have reported that Asian 

students far outperform their American counterparts in 

mathematics (Husen, 1967; McKnight, Crosswhite, Dossey, 

Kifer, Swafford, Travers, & Cooney, 1987; Stevenson, Lee, 

& Stigler, 1986a). The consistently excellent performance of 

Chinese and Japanese children from kindergarten through high 

school has aroused great interest in the variance in 

mathematlcs among cultures. 

Using classroom observations, interviews, and 

questionnaires, Stevenson and his colleagues have focused 

their attention on Chinese, Japanese and American elementary 

school children. Their results indicate that the 

differences in mathematics achievement of American, Chinese, 

and Japanese children cannot be attributed either to 

differences in children's intellectual abilities or to the 

mathematics curriculum used in schools (Stevenson, Stigler, 

Lee, Lucker, Kitamura & HSu, 1985; Stigler, Lee, Lucker, & 

stevenson, 1982). Noticeable differences, however, in 

educational policies, classroom practices, and beliefs 

relating to achievement among schools, chlldrens and parents 

in these three countries have been documented in the cross

cultural studies (Lee, Ichikawa, & Stevenson, 1987; stevenson 

& Lee, 1990; Stigler, Lee, & Stevenson, 1987). 

The differences in mathematics classroom practices in 
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different cultures may be related to teachers' beliefs in 

mathematics learning and teaching. Studies regarding 

teachers' beliefs and mathematics classroom practices are 

needed to determine the relations between teachers' classroom 

practices and their beliefs of mathematics learning and 

teaching across countries. More cross-cultural studies of 

mathematics teaching and learning will be useful for 

educators, teachers, and parents to improve students' 

mathematics performance in countries in the future. 
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SECTION I. CROSS-CULTURAL STUDIES OF TEACHERS' 

MATHEMATICS CLASSROOM PRACTICES AND 

THEIR BELIEFS: LITERATURE REVIEW 
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INTRODUCTION 

For more than twenty years researchers have reported 

that Asian students performed better in mathematics than did 

their American counterparts. Although earlier studies 

(Husen, 1967; McKnight, Crosswhite, Dossey, Kifer, Swafford, 

Travers, & Cooney, 1987) found such differences among high 

school and junior high students, more recent studies have 

• 

shown large cross-national differences in mathematics 

achievement among young children (Song & Ginsburg, 1987; 

stevenson, Lee, & Stigler, 1986a; Stigler, Lee, Lucker, & 

Stevenson, 1982; Stigler, Lee & Stevenson, 1987). Song & 

Ginsberg (1987) measured the formal and informal mathematics 

skills of Korean and American children at several age levels. 

The results showed that, at the ages of 7 and 8, Korean children 

exhibited superior performance in formal mathematics, although 

Korean preschool children's performance in informal 

mathematics was not as good as that of American children. 

In the Stigler et al. study (1982), the mean scores of 

American kindergarten children were below those of Japanese 

children; and by first grade, American children's scores were 

significantly below those of both Japanese and Chinese 

children. By fifth grade, the differences were even greater. 

Among 20 flfth-grade classrooms in each country, the average 

score in mathematics of children in the highest-scoring 

American classroom was below that of all Japanese classrooms 
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and of all but one Chinese classroom (stevenson et al., 

1986a; stevenson, Stigler, Lucker, Lee, HSu, & Kitamura, 

1986b). These large differences in children's mathematics 

achievement have inspired many studies trying to find the 

answer to explain the variance in mathematics achievement 

among children of different countries. 
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INTELLECTUAL ABILITIES AND CURRICULUM 

Intellectual Abilities 

Although evidence has been documented by Lynn and 

Dziobon (1980) that the average IO of Asian children exceeded 

that of American children, other researchers (Stevenson, 

Stigler, Lee, Lucker, Kitamura, & Hsu, 1985), however, found 

similarity among Japanese, Chinese and American children in 

level, variability, and structure of cognitive abilities. 

Children of these three countries at grades 1 and 5 were given a 

battery of 10 cognitive tasks and tests of achievement in 

reading and mathematics. Prediction of achievement scores in 

mathematics and reading from the cognitive tasks showed few 

differences among children of the 3 countries. From 

the results of their study, Stevenson et al. (1985) concluded 

that the high mathematics achievement of Chinese and Japanese 

children cannot be attributed to higher intellectual 

abilities. 

Curriculum 

Differences in mathematics achievement could be expected 

if popular textbooks in a country failed to include certain 

types of material, or if the introduction of material was 

delayed beyond the grade level at which it was introduced in 

other countries. Stigler et al. (1982) analyzed the 

mathematics textbooks series used in elementary schools of 

Taiwan, Japan, and the United states according to the grade 
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level at which various concepts and skills were introduced. 

They found that the Japanese curriculum contained more 

concepts and skills and also introduced these concepts and 

skills earlier than the curricula of Taiwan and the United 

states. According to this standard, the curriculum was more 

advanced in the United states than in Taiwan. Therefore, the 

lag of American children behind children from Taiwan and 

Japanese in mathematics performance is not due to substantial 

differences among textbooks (Stigler et al., 1982). The 

superior performance of Japanese children may be traced in 

part to the advanced curriculum used in the elementary 

schools of Japan, but the curriculum was more advanced in the 

United states than in Taiwan. Therefore, the explanation of 

differences in curriculum alone cannot account for the 

superior performance of children in Taiwan. 

The results of Song and Ginsburg (1987) found that, 

through the first grade, American children showed higher 

levels of performance than Korean children, but this 

advantage disappeared by the second and third grades. 

These results suggest that school experiences may play an 

important role in the cultural differences in mathematics 

achievement. 
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DIFFERENCES IN CULTURAL SCHOOLING CONTEXTS 

Educational Systems and Policies 

Although many aspects of schooling are similar among 

Japan, Taiwan, and the United States, differences exist in 

examinations and centralization of educational policy among 

the three educational systems of Japan, Taiwan and the United 

States. Educational policy is more centralized in Japan and 

Taiwan (Stigler et al., 1987). 

In Taiwan, the Ministry of Education decides the length 

of school days and allots the amount of time to each subject. 

The Ministry also promulgates curricula for all levels in 

detail. The objective of school education is to help 

students achieve the curricula goals. Textbooks with 

teachers' manuals based on the curricula are published by the 

National Institute of Compilation and Translation working 

through subcommittees organized by the Ministry of Education. 

Every elementary school in Taiwan uses the same set of 

textbooks, on which nationalwide examination for entrance to 

high school and the university are based (Lin, 1985; Ministry 

of Education, 1987). 

Chinese teachers under this centralized educational 

policy are more obliged to meet the standard levels of 

students achievement in each subject, according to the 

objectives established by the Ministry (Ministry of Education, 

1976; Stevenson & Lee, 1990). In contrast, curriculum 
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and textbooks are decided by local school boards, principals, 

and even individual teachers in the United states (Stigler et 

al., 1987; Viteritti, 1983). Smith (1977) has found that 

teachers are more effective in their teaching when they 

adhere closely to unit objectives. Teachers who have a great 

control over the curricula may allocate different amounts of 

time to the teaching of mathematics (McDonald & Elias, 1976). 

Their expectations of students' progress may also vary 

widely. 

Research on teacher and school effectiveness indicated 

that higher expectations for student achievement maximized 

students' learning gains (Bain, 1989). Schools and teachers 

who foster progress in academic achievement tend to place 

a hIgh priority on doing so and to follow up by adopting high 

but realistic expectations (Brophy, 1986; Brophy & Good, 

1986). Teachers having high and realistic expectations also 

are more likely to use coordinated instructional efforts and 

more frequent assessments of progress (Brophy, 1986). 

In Japan and Taiwan, entrance to both high school and 

the university is determined by scores on nationwide 

examinations (Lin, 1985; stigler et al., 1987; White, 1987). 

Thus, academic pressure is placed even on young children to 

study hard and on their teachers to put more effort in 

teaching to have the best possible preparation for the 

examinations. Teachers under the pressure of examinations 
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may allocate more time to teaching, evaluate their teaching 

strategies or practices relating to students' understanding 

and learning in order to increase the effectiveness of their 

teaching to the examinations. 

A large difference among the three countries also exists 

in the amount of time children spend in school. American 

children attend school for an average of 174 days each year 

in the United states, while the school year in Japan and 

Taiwan contains between 230 and 240 days (Stigler et al., 

1987). 

Time for Academic Activities and Mathematics Classroom 

Practices 

Stevenson and his colleagues conducted observational 

studies in first- and fifth-grade mathematics classes in 

Chinese, Japanese, and American classrooms in Taipei, Sendai, 

~nd Minneapolis in 1985-1986. Activities in 20 

representative classrooms were observed in each of two grades 

and in each country. Some observations were focused on 

individual children and others on the teachers. Large cross

cultural differences were found in many variables related to 

classroom practices. 

In addition to the longer school year, children in the 

two Asian countries also devote a larger percentage of time 

to academic activities. stigler et al. (1987) reported from 

their classroom observations that in first grade, American, 
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Chinese, and Japanese children spent 69.8%, 85.1%, and 79.2% 

of the school time, respectively, engaged in academic 

activities. At the fifth grade, the corresponding 

percentages were 64.5%, 91.5%, and 87.4% (stigler et al., 

1987). 

As to the number of hours spent each week in 

mathematics, at the first grade, Stigler et ale (1987) 

estimated that American children spent 2.7 hours a week in 

mathematics. Chinese children spent 4 hours, and Japanese 

children spent 5.8 hours a week in mathematics. At the fifth 

grade, American children spent 3.4 hours a week in 

mathematics, Chinese children 11.7 hours, and Japanese 

children 7.8 hours (stevenson et al., 1986a). Obviously, 

these findings indicated that American children spent far 

less time learning mathematics than did Chinese and Japanese 

children. 

Classroom Organization 

Regarding classroom organization, results from the 

classroom observations focusing on children found that 

Japanese and Chinese ch~ldren spent the vast majority of 

their time in mathematics classes working, watching, and 

listening together as a class (74% for Japan; 82% for 

Taiwan). They were rarely divided into small groups for 

instruction. American children, on the other hand, spent 

more time working on their own (52%) than they did in 
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activities involving the whole class (41%). American 

children also spent more time working on mathematics in small 

groups (8%) than did either Chinese or Japanese children, who 

we~e divided into g~oups only about 1% of the time (Stigler 

et al., 1987). 

Simila~ diffe~ences among the cultu~es eme~ge in 

observations focusing on teachers. Mathematics teachers in 

Japan and Taiwan spent, ~espectively, 86% and 77% of thei~ 

time wo~king with the whole class. American teachers worked 

with the whole class only 46% of the time. On the othe~ 

hand, American teachers were coded as working with individual 

students 33% of the time, compa~ed with only 13% in Taiwan 

and 11% in Japan (Stigler et al., 1987). 

When used effectively, the whole-class method is mo~e 

efficient for mathematics instruction (Good & Grouws, 1977). 

Although teaching the whole class is more demanding than 

teaching in a small g~oup, whole-class instruction is simpler 

in that the teacher needs to plan only one set of lessons and 

is free to circulate during seatwork times. The excellence 

of Chinese child~en's mathematics pe~fo~mance may be due to 

that they benefit from attending mathematics learning 

activities in a whole class in which the lessons are well 

prepared. 

On the other hand, small-group instruction is more 

complex to implement than whole-class instruction. It 
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involves preparing differentiated lessons and assignments. 

small-group instruction also keeps the teacher busy teaching 

in small groups most of the time. It may be difficult for 

teachers to monitor and assist the majority of students who 

are working on assignments. Consequently, the small-group 

approach requires both well-chosen assignments that stUdents 

are willing to engage in and able to complete successfully, 

and rules and procedures that enabling them to get help or 

direction without disrupting the learning process of other 

students. Teachers with the competency to handle the small

group instruction may still find that it takes too much 

effort to adopt small-group instruction if they do not have 

an aide in their classroom (Brophy & Good, 1986). 

The excellence of Chinese children~s mathematics 

pe~formance may be due to that ~hey benefit from attending 

mathematics learning activities in a whole class in which 

lessons are well-prepared. Contrary to Chinese children, 

American children learn mathematics in a small group or work 

individually (stigler et al., 1987). Because of the 

complexity of small-group instruction, American children may 

not benefit much from the learning activities even when their 

teachers have much adquate class preparation. 

There were also important differences in the use of 

time for activities led by teachers. In Taiwan, the teacher 

was leader of the class 90\ of the time, as contrasted to 74\ 
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of the time in Japan, and 46% of the time in the United 

states. Thus, even though the number of children in American 

classrooms was smaller than the numbers in Taiwan and Japan, 

the American child actually received less direct instruction 

from his/her teacher than did the Japanese or the Chinese 

child (Stigler et al., 1987). 

Direct Teaching 

In addition to the differences in classroom 

organization, Stigler et al. (1987) also reported that the 

largest cross-national differences were observed in the 

percentage of time teachers spent direct-teaching their 

students, such as explaining mathematics concepts or 

demonstrating procedural skills, etc. Averaging across grade 

levels, Stigler et al. (1987) observed that teachers in the 

United states spent 25% of their time direct-teaching, 

compared to teachers in Taiwan who spent 63% of their time, 

and teachers in Japan who spent 33\ of their time direct

teaching. These percentages reflect three approaches to 

teaching. The extremes were represented by the American and 

Chinese classrooms: little time was spent in the American 

classroom on substantive matters, such as teaching conceptual 

understanding and procedural skills in mathematics. In 

comparison to American classrooms, much more time on these 

subjects was spent in the Chinese classrooms (Stigler et al., 

1987). 
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The Chinese teachers spent more than half of their 

mathematics class time giving information about mathematics. 

They imparted and explained mathematical concepts, 

demonstrated mathematical procedural skills and asked 

students mathematics-related questions and sometimes 

initiated discussions between students and teacher, or among 

students. After these teaching procedures, observed Chinese 

teachers allocated 35% of the mathematics class time to 

seatwork, which is much lower than that observed in the 

American classrooms. The American teachers allocated about 

one-fourth of their mathematics class time on teaching in 

mathematics and more than half of the class time to seatwork 

(stigler et al., 1987). 

A picture of American mathematics classrooms from 

kindergarten to 12th grade has been drawn from a study of 

American elementary school mathematics instruction 

(Conference Board of Mathematical Science, 1975). It is as 

follows: 

The "median" classroom is self-contained. Mathematics 

period is about 43 minutes long and about half of this 

time is spent on written work. A single text is used in 

whole-class instruction. The text is followed fairly 

closely, but students are likely to read at most one or 

two pages out of five pages of textual materials other 

than problems. It seems likely that the text, at least 
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as far as the students are concerned, is primarily a 

source of problem lists. Teachers are essentially 

teaching the same way they were taught in school. 

Almost none of the concept, methods, or major ideas of 

median classroom are applied (p. 77). 

In their review of several studies of teacher behavior 

and student achievement in upper elementary grades through 

high schools, Bxophy and Good (1986) concluded that teachers 

with high achieving classes tended to use more class time for 

direct teaching. Such dixect teaching allows students to 

comprehend and integrate all mathematical concepts and skills 

fxom teachers' explanations and demonstrations. Students 

achieve best in classes in which they spend most of their 

time being taught or supervised by their teachers, rather 

than working on their own (Arehart, 1979; Brophy & Evertson, 

1976; Good & Grouws, 1977). Chinese students' superiority in 

mathematics performance may be due to the effective teaching 

given by their teachers. 

The differences between Chinese and American classrooms 

in the use of time in direct teaching of mathematics by 

teachers are suggested as the causes of the differences in 

mathematics achievement (stigler et al., 1987). Several 

studies on information-processing in both reading and 

mathematics (LaBerge & Samuels, 1974; Perfetti & Lesgold, 

1977; Greeno, 1978) concluded that students taught with 
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structured curricula generally did better than those taught 

either with more individualized or with discovery-learning 

approaches. They also demonstrated that young students who 

received the instruction from teachers usually achieved 

·higher scores on mathematics than did those who were expected 

to learn new material and skills on their own or from each 

other in small groups. Rosenshine and stevens (1986) 

contended that when young students are expected to learn on 

their own, partlcularly in the early stages, the stUdents run 

the danger of not attending to the right clues, or of not 

processing the important points, and of proceeding on the 

later points before they had done sufficient elaboration and 

practices. 

Homework 

Through the questionnaires and interviews, large 

differences in the amount of time students spent on doing 

their homework were reported (Chen & stevenson, 1989; 

stevenson et al., 1986a). American mothers estimated that, on 

weekdays, their first-grade children spent an average of 14 

minutes a day on homework; the daily average for Chinese 

first-grade children was 77 minutes, and for Japanese first

grade children, 37 minutes. On weekends, American children 

studied about 7 minutes on Saturday and 11 minutes on Sunday. 

In addition to the half day in school on saturday, Chinese 

children spent 83 and 73 minutes doing their homework on 
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Saturday and Sunday; 37 and 29 minutes for Japanese children. 

According to Stevenson et al. (1986a) teachers' 

estimates of time spent on homework were in line with the 

mother's estimates. Chinese teachers reported that they 

assigned more homework than Japanese teachers did; Japanese 

teachers reported that they assigned more homework than the 

American teachers did. According to teachers' estimates, 

Chinese first-graders were assigned more than twice as much 

homework as were Japanese first-grades, and more than 10 

times the amount as were their American counterparts. 

In comparison, Chinese teachers not only spent much more 

time in mathematics teaching in the classroom, but they also 

assigned more homework for the class, besides the classwork. 

From their findings of classroom behavior and achievement 

study, Stigler and his colleagues (Stigler et al., 1982) 

suggested that reserving the class time for efficiently 

teaching mathematics and practicing the mathematics 

assignment as homework after school might be an effective 

way of teaching that would increase students' achievement. 

Effective homework does not only provide practice beyond 

the classroom; it also teaches students to be independent 

learners. Homework gives students experience in following 

directions, making judgements and comparisons, raising 

additional questions for study, and developing responsibility 

of self-discipline (Walberg, 1986). From the studies of the 
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fourth-grade mathematics teachers, Good, Grouws and Ebmeier 

(1983) concluded that effective teachers, in contrast to less 

effective teachers, presented their instruction more actively 

and clearly; they spent most of the instructional period on 

mathematics. Their students relatively spent a greater 

percentage of class time doing substantial mathematics 

learning in the class. 

Manipulatives and Real-World Problems 

According to Piaget (1972), children learn mathematics 

better through concrete and manipulative objects, or through 

considering real-world problems (Kamii, 1985). Stigler and 

Perry (1988) reported from the observational study that both 

Japanese and Chinese teachers relied more on manipulatives 

and on real-world problem situations than did teachers in the 

United States. In first-grade, both manipulatives and real

world problems were used more frequently in Chinese classrooms 

than in either Japanese or American classrooms. The 

proportion of instructional segments using concrete 

manipulation was more than 50\ in Chinese first-grade 

mathematics class, more than 40\ for Japanese mathematics 

class, and about 30\ for American classes. Japanese first

grade classes used more real-world problems than did either 

the Chinese or American classes; Chinese children used more 

than American children did. The proportion of segments using 

combinations of concrete manipulative and real-world problems 
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was higher in Chinese classrooms than in the Japanese and 

American classrooms, and the proportion was higher in the 

Japanese classrooms than in the American classrooms. 
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REVIEW OF METHOLODOGIES 

Previous results (stevenson et al., 1986b; Stigler et 

al., 1987; stigler & Perry, 1988) relating the differences in 

mathematics classroom practices in Japan, Taiwan and the United 

States were obtained from observing elementary schools in 

Sendai, Taipei and Minneapolis metropolitan areas. These 

metropolitan areas may be cultural homogenous. However, the 

findings relating time spent in mathematics and language arts 

of Taipei classrooms were different from the requirements of 

the Ministry of Education (Ministry of Education, 1987). For 

example, Stigler et al. (1987) reported that at first grade, 

Chinese children in Taipei spent 4 hours learning mathematics 

every school week which were contradictory to the required 

120 minutes by the Ministry. At fifth grade, the time 

allocated for mathematics was three times as much as allotted 

by the Ministry; 11.4 hours reported versus 240 minutes 

required. Contrary to 400 minutes required for language arts 

for both first and fifth grades, Taipei first-graders were 

reported spending 10.5 hours and fifth-grade 11.2 hours every 

week, more than twice the time allotted by the Ministry. 

These conflicts between the findings reported and the 

requirement of the Ministry may due to the use of time 

sampling method and the computation of the amount of time. 

For example, the Chinese teachers might have allocated more 

class time to mathematics than they were required because of 
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the awareness of the observational study. 

In addition to the discrepancy between the findings and 

the requirement of the Ministry, T~ipei is a special 

municipality of Tai.wan. More than one-seventh of people in 

Taiwan live in Taipei--with a population of 2.6 million 

(Government Information Office, 1988). The differences 

between Taipei and other areas of Taiwan in fundings and 

staffings may also affect the validity of the 

representativeness of Taipei to Taiwan. For example, the 

expenditure per pupil in Taipei is 818.88 u.s. dollars; 

whereas it is 658.11 dollars in other county schools 

(Taichung County Government, 1989; Taipei Bureau of 

Education, 1989). The pupil-administration ratio in Taipei 

is 317:1 and 1,379:1 in other county schools; the pupil

teacher are 29:1 and 34:1 respectively in Taipei and other 

counties (Ministry of Education, 1989; Taichung County 

Government, 1989; Taipei Bureau of Education, 1989). Taiwan 

teachers working in counties may thus have heavier 

responsibilities for their students and school-related work 

than those in metropolitan areas. They may also not have 

facilities comparable to those in Taipei to promote their 

teaching. Similarly, school budgets and school board 

structures vary significantly in the United States between 

urban and rural areas (Nespor, 1987; U.S. Department of 

Education, 1989; Viteritti, 1983). 
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The differences in budgets between the metropolitan and 

rural areas, among other things, affect the resources 

facilitating the teaching and learning process, as well as 

the environment's ability to enhance children's academic 

success (Corcoran, Walker, & White, 1988; Wilson & Corcoran, 

1987). Moreover, budget differences between urban and rural 

schools may influence the working conditions affecting 

teacher attitudes and behaviors in their classroom practices 

(Wilson & Corcoran, 1987). Because of the limitations of the 

methodologies and the invalidity of representativeness, new 

research is necessary to describe sufficiently the 

mathematics classroom in each country. 
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TEACHERS' BELIEFS AND CLASSROOM PRACTICES 

Teachers' Beliefs 

Stevenson et ale (1986a) have suggested a possibility 

that the differences between teaching practices in American 

and Chinese classrooms may be related to teachers' beliefs 

regarding mathematics learning. A belief is "an attitude 

consistently applied to activities in which the person 

holding the beliefs is engaged" (Eisenhart, Shrum, Harding, & 

Cuthbert, 1988, abstract). Teachers' ways of thinking and 

understanding are vital components of their classroom 

practices. With videotaping teachers' classrooms and using 

the videotapes to construct verbatim records of classroom 

action, Nespor (1987) reported that teachers' beliefs and 

knowledge had a profound effect on the way they taught, as 

well as on the way students learned in their classrooms. The 

study found that teachers' beliefs played a major role in 

defining teaching practices and organizing the knowledge and 

information relevant to these practices. Through 

questionnaires and interviews, Peterson, Fennema, Carpenter, 

and Loef (1989) found that teachers' beliefs affected how 

they personally thought about teaching a new curriculum and 

to what extent they implemented the training or curriculum as 

intended by its developers. Reviewing results of studies on 

teachers' beliefs, Clark and Peterson (1986) have also 

concluded that a teacher's teaching practices are guided by 
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and make sense in relation to a personally held system of 

beliefs. 

Teachers' Beliefs and Classroom Practices 

Teachers' classroom practices are very often related to 

the ways in which they maintain control in the class (Romberg 

& Carpenter, 1986). Peterson et al. (1989) also concluded 

that teachers' beliefs and knowledge are importantly linked 

to teachers' classroom activities, and ultimately, to 

students' learning. 

The link between belief and classroom practices is 

illustrated in Nespor's teachers' beliefs study (1987). 

For example, two mathematics teachers involved in this study 

both held strong beliefs about student ability, maturity and 

laziness. One of them believed that learning mathematics was 

primarily a function of practice and drilling, and that 

student who failed to learn did so because they were too lazy 

to do work. He thus emphasized individual seatwork and spoke 

of forcing students to learn by making them do more work and 

of motivating students to work by showing them the practical 

uses of mathematics. In contrast, another teacher in this 

study thought that learning mathematics was primarily a 

function of maturity. She allowed students to work together 

in class on the assumption that the differences in maturity 

between students would be small enough to allow effective 

communication where her lectures had failed, and explicitly 
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rejected the notion of forcing students to learn on the 

grounds that one could not force mental maturation (Nespor, 

1987). 

The results of cross-cultural studies (Chen & 

stevenson, 1989; Lee, Ichikawa, & stevenson, 1987; stevenson 

& Lee, 1990) also have shown that parents' and teachers' 

beliefs playa vital role in children's academic experience. 

For example, the Chinese teachers valued homework higher than 

did the American teachers; they also reported that they 

assigned more homework to their students than did the 

American teachers (Chen & stevenson, 1990). Both Japanese 

and Chinese mothers valued academic achievement higher than 

did the American mothers, they also put more special effort 

in participating their children's academic activities (Lee et 

al., 1987; stevenson & Lee, 1990). In contrast, American 

mothers did not value their children's academic work as high 

as Chinese and Japanese mothers did; they also expressed 

fewer demands of their children in terms of their academic 

achievement (Lee et al., 1987; stevenson & Lee, 1990) 

Beliefs in Effort ~ Ability 

Effort has been valued more highly than ability to 

account for the success of learning in Chinese culture. 

Chinese culture emphasized that success of work is based on 

consistent effort (Han, 1964; Wang, 1961). When asked about 

the role of effort, both Japanese and Chinese mothers and 
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children expressed more strongly than did American mothers and 

children the belief that any student can be good at reading and 

mathematics if he/she works hard enough (stevenson & Lee, 

1990). The belief that increased effort pays off in improved 

performance is suggested as.an important factor in accounting 

for the willingness of Japanese and Chinese children, 

teachers, and parents to spend so much time and effort on the 

children's academic work (stevenson & Lee, 1990). 

In contrast, American mothers and children placed 

greater emphasis on ability as an explanation for achievement 

than on effort. When parents believe that success in school 

depends on ability in contrast to effort, they are less likely 

to foster participation in activities related to academ~c 

achievement that would elicit strong effort toward learning 

on the part of their children (stevenson & Lee, 1990). 

Belief in Uniform Educational Experiences 

The large percentage of time spent in whole-class 

instruction of Chinese classroom may be related to the belief 

that children can benefit from the same educational 

experience. The malleability of human behavior has often 

been described by Chinese philosophers (Hall, 1987; Wilson, 

1970), and the uniformity of human nature is assumed (Graham, 

1967), except among those who are gifted or mentally 

retarded. Differences arising among people are believed by 

the Chinese to be primarily a result of life experiences 
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rather than an expression of innate differences among 

individuals (stevenson, 1987a; 1987b; Hall, 1987). Chinese 

people are more likely to believe that human beings are like 

clay, shaped by the events of daily life (stevenson et al., 

1986a). Differences in innate ability are de-emphasized and 

the potential for change throughout life is believed to lie 

within the individual (stevenson, 1987b). As a result, 

Chinese educators believe that children of normal development 

can benefit from the same instructional experiences (Ministry 

of Education, 1976; stevenson, 1987b). Thus, children's 

achievement in mathematics may be, according to the Chinese, 

more related to their own and their teachers' efforts than to 

their mathematics learning abilities. 

Beliefs in Teachers' Expectation 

Chinese teachers are highly committed to teaching 

because they perceive that their efforts are more responsible 

for the success of children's learning than anyone else's 

(stevenson 1987a; 1987b). Furthermore, Chinese teachers, as 

teachers in other Asian cultures, believe that it is their 

responsibility to motivate and to supervise children's study 

(stevenson et al., 1986b; Song & Ginsburg, 1987), though they 

had larger class size (stigler et al., 1987) and more school

related work than did American teachers (stevenson & Lee, 

1990). In contrast, American teachers have expressed that 

they are often burdened with so many noneducational 
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responsibilities that they lose their commitment to the 

profession, as well as their sense of purpose (Boy & Gerald, 

1987). However, the relative amount of time spent on class 

preparation by both American and Chinese teachers is not 

clear. 

Research on teacher and school effectiveness indicated 

that higher expectations for student achievement are some of 

the characteristics of teachers that are successful in 

maximizing students learning gains (Bain & others, 1989). 

Schools and teachers who foster progress in academic 

achievement tend to be those that place a high priority on 

doing so and follow up by adopting high but realistic 

expectations (Brophy, 1986). Teachers with higher 

expectations of their students' progress also have a tendency 

to use coordinated instructional efforts, and periodic 

assessments of progress to help students achieve the 

objectives they set for their students (Brophy, 1986). 

Previous results (stevenson & Lee, 1990) have found that 

American children were more convinced than Chinese and 

Japanese children that they were meeting their teachers' 

expectations. American children's inferiority in mathematics 

may be related to their teachers' disagreement with the 

statement that children's mathematics achievement is more 

related to their teachers' expectations than students' 

abilities. American teachers may thus not have high 
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expectations of their students. 

Beliefs in Teachers' Confidence 

Not much research on children's mathematics achievement 

and their teachers' confidence with mathematical knowledge 

has been documented at the elementary school level. However, 

Bodenhausen (1988) has found that secondary school classes 

that did poorly in the examinations on calculus, English 

literature, and American history were more likely to have 

teachers with weak backgrounds in these subjects. 

Conversely, classes in which the average exam score was 

higher were more likely to have had competent and confident 

teachers with strong background in the subject they taught. 

The same results were found in the Beginning Teachers 

Evaluatitin study (Berliner & Tikunoff, 1976; Tikunoff, 

Berliner, & Rist, 1975), more effective teachers were more 

knowledgeable about their subject matter and more effective 

in structuring it for the students. Rodriguez (1980) also 

found that teachers' confidence is identified as a 

characteristic of competent teachers who are described as 

having the self-assurance to trust their own judgment and act 

on it. Thus, the superiority of Chinese children's 

mathematics achievement may be related to their agreement 

with the statement that children's mathematics achievement is 

more related to teachers' confidence in their own mathematics 

knowledge than to children's learning ability. 
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CONCLUSION 

The differences between American and Asian children's 

mathematics achievement are related to the educational 

policies and children's school experiences including the 

length of school year, and teachers' classroom practices. 

Previous researchers have shown that both Chinese and 

Japanese teachers' teaching practices appear to be more 

aligned with the current research theory on effective 

teaching in mathematics class than did the American teachers. 

For example, Chinese and Japanese teachers allocated more 

time for mathematics class, used more 'direct teaching and 

manipulatives and real-world problems. The cultural 

differences of mathematics classroom practices may be related 

to the beliefs held by the teachers, for example, Asian 

teachers may emphasize more effort than ability leading to 

the success in mathematics l~arning and they may believe that 

children can benefit from uniform educational experiences. 

However, the samples of previous studies (Stevenson et 

al., 1986a; Stigler et al., 1987; Stigler & Perry, 1988) 

relating the mathematics classroom practices from 

metropolitan areas of each country may not be generalizable 

to its culture. Furthermore, little study has been done on 

the comparison of teachers' beliefs between Taiwan and the 

United states. New cross-cultural research with larger 

samples including urban and rural areas is needed to compare 
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teachers' beliefs in mathematics learning and teaching and 

their mathematics classroom practices. 
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ABSTRACT 

The present study surveyed the beliefs and classroom 

practices in mathematics teaching and learning among first

grade teachers in Taiwan (n = 210) and in the United States 

(n = 129). The relations between teachers' beliefs and their 

practices in mathematics instruction were also examined. 

Results of this study indicated that cultural differences do 

exist between American and Chinese teachers with respect to 

beliefs about mathematics learning and teaching. Significant 

correlations were found between teachers' mathematics 

classroom practices and their beliefs about children's 

mathematics learning. Nevertheless, several findings 

relating to teachers' beliefs and classroom practices were 

contrary to those of previous studies. Educational 

implications and suggestions for future studies are also 

discussed. 
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INTRODUCTION 

For years, researchers have been reporting that Asian 

students perform better in mathematics than do their American 

counterparts (Husen, 1967; McKnight, Crosswhite, Dossey, 

Kifer, Swafford, Travers, & Cooney, 1987; Stevenson, Lee, & 

Stigler, 1986). The consistently excellent performance of 

Chinese and Japanese children from the first grade through 

high school has aroused great interest in the variance in 

mathematics achievement among cultures. 

Using classroom observations, interviews, and 

questionnaires, Stevenson and his colleagues have focused 

their attention on Chinese, Japanese, and American elementary 

school children in Taipei, Sendai, and Minneapolis. They 

report that the differences in mathematics achievement of 

American, Chinese, and Japanese children cannot be attributed 

either to differences in intellectual abilities or to the 

curriculum (Stevenson, Stigler, Lee, Lucker, Kitamura & Hsu 

1985; Stigler, Lee, Lucker, & Stevenson, 1982). Stevenson 

and his colleagues have reported noticeable differences, 

however, in educational policies, classroom practices, and 

beliefs relating to achievement among schools, children and 

parents in these three countries (Lee, Ichikawa, & stevenson, 

1987; stevenson & Lee, 1990; Stigler, Lee, & Stevenson, 

1987). 



44 

Educational Systems and Policies 

Educational policy is more centralized in Taiwan than it 

is in the United states. In Taiwan, the Ministry of 

Education allots the amount of class time to each subject. 

The Ministry also promulgates curricula for all levels in 

detail. The objective of school education is to hel~ all 

students master the curricula goals; however, attention to 

students' individual needs is not emphasized. Textbooks with 

teachers' manuals based on the curricula are published by the 

National Institute of Com~ilation and Translation working 

through subcommitt-ees organized by the Ministry of Education. 

These subcommittees usually include college professors, 

curriculum specialists, classroom teachers, and 

representatives of the Ministry of Education. Every school 

in Taiwan uses the same set of textbooks, on which nationwide 

examinations for entrance to high school and the university 

are based (Lin, 1985; Ministry of Education, 1987). Chinese 

teachers under this centralized educational policy are more 

obliged to meet the standard levels of students achievement 

in each subject, according to the objectives established by 

the Ministry (Ministry of Education, 1976; stevenson & Lee, 

1990). Smith (1977) has reported that teachers are more 

effective in their teaching when they adhere closely to the 

unit objectives. 

In contrast, curricula and textbooks are decided by 
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local school boards, principals, and even individual teachers 

in the United states (Stigler et al., 1987; Viteritti, 1983). 

Teachers who have more control over the curricula may 

allocate different amounts of time to the teaching of 

mathematics (McDonald & Elias, 1976). Their expectations of 

students' progress may also vary widely. 

Research on teacher and school effectiveness indicated 

that higher expectations for student achievement maximized 

students' learning gains (Bain & others, 1989). Schools and 

teachers who foster progress in academic achievement tend to 

be those placing a high priority on doing so and to follow up 

by adopting high but realistic expectations (Brophy, 1986; 

Brophy & Good, 1986). These teachers also have a tendency to 

use coordinated instructional efforts and periodic 

assessments of progress (Brophy, 1986). 

The differences in budgets between the metropolitan and 

rural areas may, among other things, affect the resources 

facilitating the teaching and learning process, as well as 

the environment's ability to enhance children's academic 

success (Wilson & Corcoran, 1987). Moreover, budget 

differences between urban and rural schools may influence the 

working conditions affecting teacher attitudes and behavior 

in the classroom (Wilson & Corcoran, 1987). 
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Academic Pressure 

In Taiwan, two major examinations exist in the current 

educational system. Periodical subject-area examinations are 

used to assess whether students have mastered the objectives 

of the course. Entrance examinations which determine who is 

accepted into a particular type of school are required for 

admission to schools beyond the junior high school level. 

Because of the extremely keen competition, the pressure to 

pass the examinations is placed even on young children who 

tend to study hard. Teachers tend to contribute special 

efforts in preparing their students for these examinations 

(Stigler et al., 1987). Such pressure may also lead to the 

distortion of the curriculum prescribed by the Ministry of 

Education. 

For example, teachers in Taiwan have been reported that 

they allocated more time to teach those subjects, such as 

mathematics and language arts, that would be tested in future 

examinations by using the time allotted for other subjects 

but not included in the examinations, such as music, art, 

health education, civics and ethics, and group activities. 

Stigler and colleagues (1987) have reported that at first 

grade, Chinese children in Taipei spent 4 hours every school 

week learning mathematics which were contradictory to the 

required 120 minutes by the Ministry. At fifth grade, the 

time allocated for mathematics was three times as much as 
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allotted by the Ministry; 11.4 hours observed versus 240 

minutes required. contrary to required 400 minutes for both 

first and fifth grades, Taipei first-graders spent 10.5 hours 

and fifth-graders 11.2 hours in language arts every school 

week, nearly twice the time allotted by the Ministry. 

Both entrance examinations for high schools and 

universities are heavily weighted towards mathematics. Under 

the pressure of examinations, Chinese teachers may spend more 

time preparing lessons, allocate more time to teaching, 

assign more homework to students, and continually evaluate 

their teaching strategies to improve their students' level of 

mathematics performance in examinations. However, those 

subjects not included in the examinations may be neglected. 

When asked about what 'problems of schools need to be 

improved, Taipei mothers reported that more emphasis needs to 

be paid on those subjects not included in entrance 

examinations (stevenson & Lee, 1990). 

In contrast, there is no entrance examination for high 

schools in the United states. Although the requirement of 

admission is strict for some colleges or universities, the 

majority of high school graduates can enroll in college. 

Academic pressure in American schools may be less than that 

in Chinese schools. Consequently, the attention on 

mathematics may thus not be emphasized. American teachers 

may spend less time preparing lessons, allocate less time to 
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teaching mathematics, assign less homework to students, and 

spend less time evaluating students' progress. 

Classroom Practices 

Class time In addition to the longer school year in 

Taiwan, Chinese teachers in Taipei have been observed to 

allocate more time than Minneapolis teachers do for 

mathematics instruction. American fi~st-grade children were 

observed spending 2.7 hours a week for mathematics learning 

whereas their Taipei counterparts spent 4 hours a week on 

this subject (stigler et al., 1987). At the fifth grade, 

American children spent 3.4 hours in mathematics whereas 

Chinese children spent 11.7 hours. 

Homework time Large differences also existed between 

American and Chinese children in the amount of time that they 

spent on homework (Chen & stevenson, 1989; stevenson & Lee, 

1990; stevenson et al., 1986). According to teachers' 

estimates, the Taipei first-graders spent 280 minutes per 

week doing homework. It was more than 10 times the amount of 

homework as the American first-grade children did (Chen & 

stevenson, 1989; stevenson et al., 1986). 

Whole-class instruction The majority of mathematics 

class time in Chinese schools was used for whole-class 

instruction led by teachers. In contrast, American children 

spent more time working on their own and less time learning 

mathematics in whole-class instruction. In comparison, 
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American teachers spent more time working with individual 

students than did Chinese teachers in Taiwan (stevenson et 

al., 1986; Stigler et al., 1987). 

When used effectively, the whole-class method is more 

efficient for mathematics instruction (Good & Grouws, 1977). 

Moreover, whole-class instruction is simpler in that the 

teachers needs to plan only one set of lessons and is free to 

circulate during seatwork times. 

On the other hand, small-group instruction is more 

complex to implement than whole-class instruction. It 

involves preparing differentiated lessons and assignments. 

Small-group instruction also keeps the teacher busy teaching 

in small groups most of the time. It may be difficult for 

them to .monitor and assist the majority of students who are 

working on assignments. Consequently, the small-group 

approach requires both well-chosen assignments that students 

are willing to engage in and able to complete successfully, 

and rules and procedures enabling them to get help or 

direction without disrupting the learning process of other 

students. Teachers with the competency to handle the small

group instruction may still find that it takes too much 

effort to adopt small-group instruction if they do not have 

an aide in their classroom (Brophy & Good, 1986). 

Directing teaching In addition to differences in 

classroom organization, other differences were also observed 
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between the United states and Taiwan were observed in terms 

of the amount of time teachers spending on direct-teaching of 

mathematics, such as explaining mathematics concepts and 

demonstrating procedural skills. American teachers allocated 

about one-fourth of their mathematics class time to giving 

information and more than half of the class time to seatwork. 

In contrast, Taipei teachers spent 63% of their time giving 

information and 35% to seatwork (stigler et al., 1987). 

Teachers with high achieving classes tended to use 

more class time for direct teaching to the whole class. Such 

direct teaching allows students to comprehend and integrate 

the whole materials through teachers' explanation, 

demonstrations, etc. Students achieve best in classes in 

which they spend most of their time being taught or 

supervised by their teachers, rather than working on their 

own (Arehart, 1977; Brophy & Evertson, 1976; Good & Grouws, 

1977). Chinese students' superior performance in mathematics 

may due to the effective teaching given by their teachers. 

Bodenhausen (1988) and Rodriguez (1980) both reported 

that classes performancing poorly in examinations were more 

likely to have teachers with weak background in the subject 

they taught. Conversely, classes in which the average exam 

score was higher were more likely to have had competent and 

confident teachers with strong background in the subject they 

taught. The same results were found in the Beginning Teacher 
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Evaluation study (Berliner & Tikunoff, 1976; Tikunoff, 

Berliner, & Rist, 1975) that the more effective teachers were 

more knowledgeable about their subject matter and effective 

in structuring it for the students. Hence, Chinese 

children's mathematics achievement may be related to their 

teachers' confidence in their own mathematics knowledge. The 

high mathematics achievement of Chinese children may be 

related to their teachers' confidence with their own 

mathematics knowledge. In contrast, American teachers 

observed who allocated less time to mathematics might have 

not have much confidence with their own ability in teaching 

mathematics (Stigler et al., 1987). 

Employment Qi manipulatives and real-world problems 

According to Piaget (1972), children learn mathematics better 

through manipulating concrete objects, or through-considering 

real-world problems (Kamii, 1985). Stigler and Perry (1988) 

reported that Chinese teachers relied more on manipulative 

objects and on problems of real-world situations than did 

teachers in the United states. For example, in first-grade, 

the proportion of instructional segments using concrete 

manipulation was more than 50% in Chinese classes and about 

30\ in American classes. The proportion of time for using 

problems including real-world situations in the Chinese 

classrooms was also higher than that in the American 

classrooms. 
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The use of manipulative objects and real-world 

problems, however, may depend on teachers' class preparation 

and/or the availability and facilities the school provides. 

The differences between metropolitan and rural areas in budget 

and different responsibilities teachers assigned may affect 

teachers' use of manipulatives and real-world problems. 

Thus, a close study regarding the use of manipulatives and 

real-world problem between American and Chinese mathematics 

classroom may provide a better explanation of the differences 

in mathematics performance. 

Beliefs in Effort and Ability 

Differences also exist between American and Chinese 

children and their mothers in terms of beliefs regarding 

achievement. Previous studies (Lee et al., 1987; stevenson & 

Lee, 1990) reported that both Chinese mothers and children 

expressed more strongly than did American mothers and 

children that students' performance is related to their 

effort. stevenson and Lee (1990) suggested that the belief that 

increased effort pays off in improved performance is an 

important factor in accounting for the willingness of Chinese 

children, teachers, and parents to spend large amounts of 

time and effort on children's academic work. In contrast, 

American mothers and children placed greater emphasis on 

ability as an explanation for achievement than did Chinese 

mothers and children. When parents believe that success in 
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school depends on ability rather than effort, they are less 

likely to foster participation in activities related to 

academic achievement that would elicit strong efforts to 

learn on the part of their children (stevenson & Lee, 1990). 

Review Qf Methodologies 

Previous results (stevenson et al., 1986; Stigler et 

al., 1987; Stigler & Perry, 1988) relating the differences in 

mathematics classroom practices between Taiwan and the United 

States were obtained from observing elementary schools in 

Taipei and Minneapolis. The percentages of children and 

teachers from minority groups in Minneapolis are smaller (1%) 

than in many other cities in the United States (Chen & 

Stevenson, 1989). More than one-seventh of people in Taiwan, 

however, live or work in Taipei. Thus, Taipei consists 

of a more diverse population than other places in Taiwan. 

Teachers in Taipei have been reported that they spent a 

greater length of time teaching mathematics than that was 

allotted by the Ministry (Ministry of Education, 1987; 

Stigler et al., 1987). This discrepancy of mathematics 

classes between that of Taipei classrooms and that required 

by the Ministry may be due to nonrepresentative sample or the 

methodology employed in the previous studies (Stevenson et 

al., 1986; Stigler et al., 1987). To sufficiently describe 

the mathematics classroom in each country, research is needed 

with larger samples including subjects from urban and rural 
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areas. 

Previous findings (Chen & stevenson, 1989; Lee et al., 

1987; stevenson & Lee, 1990) also indicated that in Taiwan 

and the United states, academic practices by both children 

and mothers are related to their beliefs and attitudes. 

Thus, differences in teachers' classroom practices in these 

two countries may also be affected by the differences in 

their beliefs'. For example, Chinese teachers valued homework 

higher than. did American teachers, and they also assigned 

more homework to their students. Nevertheless, little 

research on cultural differences in teachers' beliefs has 

been reported. Therefore, to identify possible explanations 

for the cross-cultural differences in mathematics achievement 

between American and Chinese children, an examination of 

teachers' beliefs regarding mathematics learning and of their 

classroom teaching practices in these two countries is 

needed. 

The study 

Therefore, the objectives of the present study were to 

investigate and compare first-grade teachers' beliefs 

regarding mathematics learning and their classroom teaching 

practices in Taiwan and the United states, and to describe 

the relations between teachers' beliefs and classroom 

practices in mathematics learning and teaching. First-grade 

teachers were selected to examine the cross-cultural 
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differences related to their beliefs and classroom practices 

during children's early years of schooling. 

Differences ~ beliefs I predicted that, compared to 

American teachers, Chinese teachers would express more 

agreement with each of the following statements: 1) 

Children's mathematics achievement is more related to effort, 

to teachers' expectations of children's progress, and to 

teachers' con~idence in their own knowledge of mathematics 

than to children's learning ability. 2) Children can benefit 

most from their educational experiences when they learn 

mathematics concepts and skills from direct-teaching in a 

large group and from doing the identical assignments, rather 

than by working in small groups and doing individualiaed 

work. 

Differences lQ classroom practices Compared to 

American teachers, Chinese teachers of first-graders were 

predicted to report that they 1) allocated more time to 

mathematics instruction, including, time for mathematics 

class, checking assignments, and evaluating students' 

understanding and amount of homework (Chen & stevenson, 1989; 

stevenson et al., 1986; Stigler & Perry, 1988; Stigler et 

al., 1987); 2) used more direct-teaching (giving 

information), manipulatives, and real-world problems in 

mathematics class (Stevenson & Lee, 1990; Stigler & Perry, 

1988); and 3) spent more time in preparation for mathematics 
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lessons and materials. 

Relations between beliefs and classroom practices In 

addition to examining cross-cultural differences in beliefs 

and classroom practices among Chinese and American first

grade teachers, the third hypothesis attempted to examine the 

relations between teachers' beliefs and classrooms practices. 

The prediction was that compared with learning ability, 

teachers who expressed more agreement with the links between 

children's success in mathematics, and effort, direct

teaching in a large group, teachers' expectations, and 

confidence, would also report that they spent more time on 

those classroom practices, including time for class, 

checking, evaluation, and homework. Teachers expressing more 

agreement with these links would also report that they spent 

more time on class preparation, used more direct teaching, 

manipulative objects, and real-world problems in their 

mathematics classes. 
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METHOD 

Subjects 

The subjects consisted of 339 first-grade teachers who 

completed questionnaires on their teaching beliefs and 

classroom practices. In total, 210 first-grade teachers in 

Iowa, and the same number of first-grade teachers in Taiwan, 

were randomly selected to answer the questionnaire. The pool 

population in each location was approximately 500 teachers. 

In addition to being "sister" states and engaging in frequent 

agricultural exchanges, Iowa and Taichung county share many 

characteristics. They both are midwest regions in their 

respective countries and are primarily agricultural regions 

su~rounded by industrial areas. Iowa was also chosen because 

there were few minority teachers in the state, and thus the 

samples were both culturally homogeneous. 

Instrument 

The questionnaire, which consisted of 27 5-point Likert 

items and a few open-ended questions, was designed to measure 

teachers' practices and beliefs regarding mathematics 

teaching and learning. Generally speaking, favorable or 

positive responses were given higher values on the scales 

although some items used reversed scores to avoid response 

set (see Appendix D). 

The questionnaire was developed in English and later 

translated into Chinese. Items were revised following pilot-
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testing with first-grade teachers in Taichung and Iowa. 

Both questionnaires were reviewed by the Bureau of Education 

of Taichung County to ensure that the questions were relevant 

to Chinese culture and that their wordings conveyed the same 

meanings in both language. 

Procedure 

Questionnaires were distributed in the two countries'on 

the same day, 'with letters explaining the study and its 

purpose (Appendices B and C). The mailing list of the Iowa 

subjects was obtained from the Iowa Department of Public 

School. After the first mailing, a few teachers returned the 

unanswered questionnaire because they were resource teachers 

and not currently teaching in a self-contained first grade. 

A second mailing (see Appendix F) was sent to the 116 

teachers who had not answered or returned the questionnaire 

two weeks after the first mailing. In total, 129 Iowa first

grade teachers answered and returned the questionnaires for 

this study with a 61.4\ return rate. 

The list of teachers in Taiwan was obtained from the 

Personnel Office of the Bureau of Education of Taichung 

County. Chinese teachers receiving the questionnaire were 

all currently teaching in self-contained first-grade 

classrooms in the public schools. The Chinese questionnaires 

were sent to teachers by a research assistant in Taiwan, 

foliowing the same procedure used for the Iowa subjects. 
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Before and after the mailing of the questionnaire, the study 

was advertised in several local newspapers and the importance 

of returning the questionnaire was emphasized. The initial 

return rate was 90% (188/210). After being reminded by the 

second mailing (Appendix G), the remaining teachers also 

returned the questionnaire in six weeks. The return rate was 

100%. 
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RESULTS 

The general information about teachers and schools were 

summarized from teachers' self-reports. The cross-comparison 

of teachers' beliefs will be followed by the results relating 

to classroom practices and to the correlations between 

teachers' beliefs and classroom practices. 

Demographics 

From their' self-reports, the educational levels attained 

by the Iowa first-grade teachers were higher than those 

attained by the Taichung first-grade teachers. Thirty~three 

of the Iowa teachers of this study had earned their M.A. or 

M.S. degrees; and 22% of the remainder were college graduates 

with credits towards advanced degrees. In contrast, most 

Chinese,teachers (86.7%) were graduates of junior colleges 

with a 5-year training program for teachers, which the 

respondents had entered after completing the 9th grade. More 

than 90% of the teachers in both countries had majored in 

elementary education. 

On the average, there was no difference in years of 

teaching in the elementary school between the American and 

Chinese teachers. Iowa teachers, however, had more first

grade teaching experience (~ = 10.20, SO = 8.2) than did the 

Chinese teachers (~= 7.4, SO = 6.69). Table 1 indicates the 

general information about American and Chinese teachers. 
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Insert Table 1 about here 

Multiplying the number of teachers who selected each 

alternativ~ by the average of the interval, we estimated the 

hours that teachers spent in various activities and class 

sizes. The American teachers reported that they spent more 

time with their students (32.8 hours per week) than did the 

Chinese teachers (26.8 hours per week). American teachers 

also reported that they had more confidence in their 

preparedness to teach mathematics than did Chinese teachers. 

In line with the results of previous studies (stevenson et 

al., 1986; stevenson & Lee, 1990), Chinese teachers reported 

that they had more school-related responsibilities in 

addition to teaching (18.2 hours per week) than did the 

American teachers (11.8 hours per week). The Chinese 

teachers also reported that they had much larger classes (45 

students each class) than did the American teachers (24 

students each class). Nearly 90% of the Chinese teachers 

reported that they had more than 40 students in their 

classes; 54 of them had more than 50 students in their 

classes. 

Teachers' Beliefs 

Results of a t test were used to compare the differences 

in teachers' beliefs and classroom practices between the 
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American and Chinese first-grade teachers. Cohen's (1977) ~ 

values were calculated to indicate the effect size on the 

sample. The ~ value was calculated from the difference of the 

means between two groups, divided by the average of the 

standard deviations. Where ~ >.80, the effect size of 

difference between groups is strong; ~ = .50 is considered 

moderate and ~ = .20 small. Table 2 compares the beliefs 

between American and Chinese teachers. In comparison to the 

American teachers, the Chinese teachers expressed more 

agreement with the belief that children's mathematics 

achievement is more related to effort than to children's 

learning ability, [t(251.29) = -3.75, 2<.001, d = -.42]. 

Similar difference was found between American and Chinese 

teachers in the beliefs linking children's effort and 

mathematics achievement, [t(330) = -8.52, 2<.001, ~ = -.97]. 

Insert Table 2 about here 

There was no difference between American and Chinese 

teachers with respect to the belief that children's 

achievement in mathematics is related to teachers' effort or 

to the effort of both children and teachers. Teachers in 

both groups, however, expressed more agreement with the 

statement linking children's mathematics achievement and 

effort than that linking achievement and ability. 

There was no significant difference between American and 
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Chinese teachers in terms of the belief that children can 

benefit most from their educational experiences when learning 

mathematics concepts and procedural skills from their 

teacher's direct teaching in a whole class and doing the same 

assignments. The Chinese teachers, however, expressed more 

preference for small-group teaching in mathematics learning, 

[t(331) = -3.02, ~<.01, ~ = -.34]. 

Contrary to our prediction, Iowa teachers reported more 

agreement than Chinese teachers did with the statement that 

children's mathematics achievement is more related to 

teachers' expectations of children's progress than to 

children's mathematics learning ability [t(330) = 2.881 

~<.01, ~ = .32]. American teachers also expressed more 

agreement than did Chinese teachers with the belief that 

children's mathematics achievement is more related to 

teachers' confidence in their own mathematical knowledge than 

to children's ability, [t(294.05) = 7.57, ~<.001, d = .84]. 

Classroom Practices 

Similar to the previous studies (Stevenson et al., 1986; 

Stigler et al., 1987; stigler & Perry, 1988), we multiplied 

the frequency and the amount of time spent in the classroom 

to calculate the total time spent in a week. Table 3a 

indicates the results of the mathematics classroom practices. 

Chinese teachers reported that they assigned more mathematics 

homework to their students, [t(324.55) = -15.84, p<.001, ~ = 
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-1.741, spent more time checking their students' work, 

[t(334) = -6.17, ~<.001, ~ = -.69], and evaluating their 

students' understanding of mathematics learning than did the 

American teachers, [1(209.57) = -2.27, g<.05, and g = -.261. 

Insert Table 3a about here 

The American teachers, however, reported that they 

allocated more time to mathematics class, [1(312.79) = 15.38, 

g<.OOl, d = 1.69]. Including homework, there was no 

significant difference between American and Chinese students 

in terms of the amount of time they spent on mathematics

related activities. Compared with Chinese teachers, American 

teachers reported that they allocated more time to direct 

teaching, [t(236.41) = 8.67, ~<.001, ~ = 1.00], to seatwork, 

[t(231.09) = 4.47, ~<.001, ~ = .53]; and to manipulatives, 

[t(183.26) = 8.00, ~<.001, ~ = .98], No differences were 

reported, however, in the amount of time spent on class 

preparation. Table 3b shows the estimated amounts of time 

spent on mathematics classroom practices of American and 

Chinese teachers. 

Insert Table 3b about here 
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Relations between Teachers· Beliefs and Classroom Practices 

The differences in teachers· beliefs and classroom 

practices between American and Chinese first-grade teachers 

were so large that culture became the most significant 

predictor. Pearson correlation coefficients, however, were 

used to examine the relations between teachers· beliefs and 

classroom practices within each country and among teachers in 

both countries. Table 4 shows the significant correlations 

between teachers' beliefs and classroom practices among 

American first-grade teachers. American teachers expressing 

more agreement with the link between children's mathematics 

achievement and effort were more likely to allocate more time 

to direct teaching and seatwork, but allocate less time to 

the use of manipulatives and to a combination of 

manipulatives and real-world problems. 

Insert Table 4 about here 

Significant correlations were found between American 

teachers who believed in the link between children's 

mathematics achievement and learning ability, and the amount 

of time spent on checking students' assignments. Negative 

correlations were found between beliefs in ability, and 

teachers' class preparation time and the use of real-world 

problems. American teachers who expressed more agreement 
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with the link between children's mathematics achievement and 

ability were more likely to spend time checking students' 

assignments, but less likely to spend time on class 

preparation and using real-world problems. 

The amount of time allocated to direct teaching was 

correlated to American teachers' agreement with the statement 

that children can benefit most from the same educational 

experience in a whole class. The amounts of time allocated 

to using manipulatives and combining manipulatives and real

world problem situations, however, were negatively correlated 

to teachers ascribing to the belief that children can benefit 

most from the same educational experience in a whole class. 

American teachers who expressed agreement with the link 

between children's mathematics achievement and teachers' 

expectations of students' progress and the link between 

children's mathematics achievement and teachers' confidence 

in mathematics knowledge were more likely to use seatwork in 

mathematics class, but to spend less time on class 

preparation, using manipulatives, real-world problems and 

combining manipulatives and real-~orld problems. 

Table 5 indicates the correlations between the classroom 

practices of Chinese first-grade teachers and their beliefs. 

Significant correlations were found between the amount of 

time chinese teachers allocated to mathematics instruction, 

class time, checking assignments, direct-teaching, total time 
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students spent on mathematics learning-related activities, 

total time teachers spent on mathematics instruction-related 

activities and teachers' agreement with the link between 

children's mathematics achievement and effort. Chinese 

teachers expressing a stronger belief in the link between 

children's effort and success in mathematics were more likely 

to allocate a larger amount of time for mathematics class, 

checking students assignments, and direct-teaching. They 

spent more time on mathematics instruction-related 

activities, and their students spent more time on mathematics 

learning-related activities. 

Insert Table 5 about here 

The amount of time that Chinese teachers allocated to 

mathematics class, that students spent on mathematics 

learning-related activities, and that teachers spent on 

mathematics instruction-related activities, seatwork, and 

combination of manipulatives and real-world problems were 

correlated with teachers' belief in the link between 

children's mathematics achievement and their ability. 

significant correlations were also found between Chinese 

teachers' belief in providing similar educational 

experiences for all children and the time they spent on 

seatwork and direct teaching. Chinese teachers who expressed 
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more agreement with the link between children's mathematics 

achievement and same educational experience in a whole class 

were more likely to allocate time to direct teaching and 

seatwork. 

The amount of mathematics class time that Chinese 

teachers allocated was correlated to their belief in the link 

between children's mathematics achievement and teachers' 

expectations. There were no correlations between Chinese 

teachers' belief in confidence and their classroom practices. 

Table 6 shows the significant correlations between 

teachers' beliefs and classroom practices found among 

American and Chinese teachers. Although the percentages of 

variance accounted for in the correlations were not very 

high, they were statistically significant. 

Insert Table 6 about here 

Significant correlations were found between teachers' 

beliefs in effort and the amount of homework assigned, time 

for checking, and total time students spent on mathematics

related activities. Both American and Chinese teachers with 

beliefs in the linkage between children's mathematics 

achievement and effort reported that they allocated more time 

for mathematics instruction, assigned more homework to their 

students, and spent more time checking students' assignments. 
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Their students were more likely to engage in mathematics 

learning-related activities. A negative correlation was 

found between teachers' beliefs in effort and time used for 

manipulations. Teachers who believed in the link between 

achievement and effort reported that they were less likely to 

use manipulative objects in their mathematics class. 

Significant correlations were.also found between teachers' 

belief in ability and the amount of time spent on checking 

assignments, and using seatwork. Teachers who expressed a 

stronger belief in mathematics ability, however, reported 

that they spent less·time on class preparation. 

Teachers in both groups who believed in the link between 

children'S success in mathematics and the same educational 

experience in a large group were more likely to spend time on 

direct teaching and seatwork. They also evaluated students' 

progress more often than did those not ascribing to this 

belief. A negative correlation was also found between belief 

in providing the same educational experiences and the use of 

manipulatlves. 

Among American and Chinese teachers, those who expressed 

agreement with the link between children's achievement and 

teachers' expectations were more likely to report that they 

allocated more time for mathematics class and seatwork. They 

were more likely to engage in mathematics instruction

related activities. Negative correlations were found between 
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teachers' belief in the link between children's mathematics 

achievement and their expectation and the amount of homework 

assigned, time used for class preparation, and combining 

manipulatlves and real-world problems. 

Significant correlations were found between teachers' 

belief in confidence and the amount of time they allocated 

for mathematics class, direct-teaching and seatwork, and total 

time teachers spent on mathematics instruction-related 

activities. The amount of homework assigned, and checking 

time were negatively correlated with teachers' belief in 

confidence. Teachers in both countries who believed in the 

link between children's achievement and teacher confidence 

reported that they allocated more time for mathematics class, 

used more direct-teaching and seatwork. On the other hand, 

they assigned less homework to their students. 



71 

DISCUSSION 

Mathematics Class Time 

We found, contrary to our hypothesis, that American 

first-grade teachers reported that they allocated more time 

to mathematics class (3.3 hours/week) than the Chinese first

grade teachers did (2.2 hours/week). American and Chinese 

teachers allocated about the same amount of time for each 

mathematics class (39.3 minutes for American classes and 37 

minutes for Chinese classes). Chinese first-grade teachers 

reported that they allocated 129 minutes to mathematics class 

each week, which was slightly more than the three 40-minute 

class periods required by the Ministry of Education. 

Nevertheless, the centralized educational policy restricted 

Chinese teachers from allocating as much time to mathematics 

class as they would have liked. For example, several Chinese 

teachers wrote in questionnaire comments similar to these: 

"The mathematics class time allotted is insufficient for 

teaching the material prescribed in the curriculum". About 

60% (n = 125) of Chinese teachers reported that they followed 

the prescriptions of the Ministry, whereas about 36.7% (n = 

77) allocated four or five periods each week to teaching 

mathematics, which exceeded the Ministry standards. 

Previous results (Stigler et al., 1987) indicated that 

Chinese first-grade teachers in Taipei spent four hours every 

week teaching mathematics. Chinese first-grade teachers in 
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ou~ study appea~ed more closely to follow the time 

requirements of the educational autho~ity than did fi~st

g~ade teache~s in Taipei. One possible explanation fo~ this 

difference is that teache~s in Taipei might have been mo~e 

p~essured to have thei~ students succeed at examinations than 

teachers in Taichung were. Thus, Taipei teachers might have 

been mo~e concerned about students' pe~fo~mance, and 

subsequently have assumed more responsibility for their 

achievements (B~ophy & Good, 1986). In fact, the Taipei 

teachers obse~ved allocated twice as much time to mathematics 

class as was pe~mitted by the Ministry. Anothe~ possible 

explanation is that Taichung teachers under-reported the 

amount of time they actually allocated to mathematics class 

because they were aware of offending the Ministry·standards. 

Ou~ results indicated that American first-g~ade teachers 

spent 197 minutes (3.3 hours) each week for mathematics 

class, a figu~e much higher than that reported in a p~evious 

study (2.7 hours) (Stigler et al., 1987). Of observed 

Minneapolis teachers, one-third of them allocated less than 

10% of classroom time to mathematics. A possible 

explanation is that American teachers in the p~esent study 

over-reported the amount of time they allocated to 

mathematics class, as well as over-expressing their 

confidence in their ability in teaching mathematics. 
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Teachers' Beliefs and Time for Homework, Checking Assignments 

and Evaluation 

Chinese teachers believed more strongly than did the 

American teachers that effort is an important component in 

children's mathematics achievement. They believed that 

children need to work hard to succeed. Under the limitation 

of the centralized educational policy, Chinese teachers did 

not have much freedom to allocate as much time as they 

believed sufficient for mathematics instruction, and for this 

reason, they might have assigned additional practice through 

homework. 

Chinese teachers reported assigning more homework than 

did American teachers. Our results supported the earlier 

findings (Chen & stevenson, 1989; stevenson et al., 1986). 

Further evidence for this difference between cultures can be 

found in the statements regarding homework that some American 

teachers wrote in their questionnaires, for example, "Written 

homework is not permitted to be assigned to the first-graders 

in our school district". Clearly, whether or not to assign 

homework in the United states is not left to teachers' 

preference, but is set by school policy. Therefore, school 

policy differences appear to account for the difference in 

homework assigned to the first-grade students in the two 

cultures. 

The large amount of mathematics homework Chinese students 
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engaged in might have been intended to compensate for 

insufficient class time. Our results indicated that there 

were no differences in the overall time ·American and Chinese 

students spent doing mathematics learning-related activities. 

Compared to American teachers, Chinese teachers reported 

that they spent more time checking students' assignments and 

homework. They also reported that they evaluated students' 

progress more often by tests or quizzes. Quizzes and monthly 

tests may encourage teachers and students to review old 

materials and may thus enhance the learning of new materials 

(Good & Grouws, 1979). They may also provide an opportunity 

for teachers to check student understanding and lead to 

subsequent remediation. Although time spent on homework may 

not be correlated with higher levels of mathematics 

achievement, through homework, evaluation, review and 

reteaching, children may integrate the old and new 

mathematics concepts and skills that must be mastered in the 

lower grades if these children are to succeed in later years 

(Greeno, 1978). 

According to teachers' self-reports, compared to Chinese 

teachers, American teachers more often evaluated student 

understanding in the process of teaching, through questioning 

and observing. Chinese teachers, however, gave more tests 

and quizzes. Teaching much larger classes, Chinese teachers 

might not be able to pay as much attention to individual 
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students by oral questioning and observing as American 

teachers might. Thus, to check student progress and to keep 

students in step with the prescribed objectives, Chinese 

teachers reported that they employed written tests and 

quizzes more often. 

Beliefs in Uniform Educational Experiences and Classroom 

Practices 

There was no significant difference between American and 

Chinese teachers in terms of the belief that children would 

benefit most from the whole-class gaining the same 

educational experiences when learning mathematics concepts 

and skills, either from direct-teaching or from large-group 

work. Teachers in both Taiwan and the United states believed 

that student learning styles and teacher instructional 

strategies can affect each other. Some students may learn 

mathematics better by listening, watching, and working 

together in a whole class; others may benefit most from 

learning in small groups with the teacher's or peers' 

individualized help. 

Chinese teachers expressed more preference than American 

teachers did for small-group teaching, ~(331) = -3.02, ~<.01, 

d = -.34. A significant number (n = 23) of Chinese teachers 

added written comments to the effect that they would like to 

teach mathematics in small groups rather than in large groups 

and would like to give more individualized help to slower 
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learners if they could have smaller classes. Although 

Chinese teachers reported that, in big classes, they had 

students with different learning abilities; they also 

reported that they did not have much time or opportunity to 

give such students special attention. Several Chinese 

teachers wrote statements on the questionnaire that they had 

to pursue uniform level of performance across the whole class 

in mathematics instruction. The educational policies and 

environments in Taiwan may limit the teacher's ability to 

individualize instruction. 

Small-group teaching has always been an ideal of Chinese 

teachers. Small-group approaches, however, require well

chosen assignments that students will be willing to engage in 

and able to complete successfully, as well as rules and 

procedures enabling students to receive help (if confused) or 

direction (if finished) without disrupting the momentum of 

the teacher's approach to small-group work (Brophy & Good, 

1986). Thus, teachers who attempt to work with small-groups 

in classes with nearly 50 first-graders without any 

assistants may find that the small-group approach takes too 

much effort than it is worth. 

The results of this study failed to support the 

prediction that Chinese teachers would report that they used 

direct teaching more often than American teachers did. 

Conversely, American teachers reported that they used more 
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direct teaching in mathematics instruction each week than the 

Chinese teachers reported of themselves. In fact, our 

results indicated that both American and Chinese teachers 

reported that they used about 41% of each mathematics class 

time for direct teaching. This finding was in serious 

disagreements with previous results (Stigler et al., 1987), 

in which American teachers used about 25% and Chinese 

teachers more than 50% of mathematics class time in direct 

teaching. The differences in total time used for direct 

teaching may result from the differences between American and 

Chinese mathematics class time. Chinese teachers perceived 

that they did not have sufficient time to teach materials 

prescribed in the curriculum and to meet the expectations 

outlined regarding student progress while at the same time 

attending to the needs of students with learning abilities 

above or lower average. For example, several Chinese 

teachers wrote the following and similar comments: "too many 

students in a class"; and "insufficient time for emphasizing 

the individual needs". 

Beliefs in Teacher Expectation and Classroom Practices 

Contrary to our prediction, in comparison with Chinese 

teachers, American teachers expressed more agreement with the 

statement that children's mathematics achievement is more 

related to teacher expectations than to children's learning 

ability. There was no significant differences between 
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American and Chinese teachers in terms of the level of 

satisfaction with student progress. With a centralized and 

detailed curriculum, by which all lessons are planned and all 

unit objectives defined, the Chinese teachers did not have 

much freedom to adjust expectations for students to progress 

at their own levels. They were obliged to follow the 

curriculum, which assumes that all students can achieve the 

unit objectives. In fact, several Chinese teachers wrote on 

the questionnaire that they were happy with the curriculum 

and that almost all of their students could achieve the unit 

objectives, excepting the really slow learners. 

With the pressures of schoolwide or districtwide 

examinations each month, Chinese teachers were more concerned 

with finishing the units prescribed in the limited periods 

allocated by the Ministry so that they could keep pace with 

other classes of the same grade (Ministry of Education, 

1976). The nationwide entrance examinations for high schools 

and colleges are based on the national curriculum (Ministry 

of Education, 1987), and completing the prescribed units in 

the primary grades can be considered very important to the 

students' future education. 

Belief in Teacher Confidence and Classroom Practices 

The results failed to support the prediction that 

Chinese teachers would express more agreement than American 

teachers would with the beliefs that children's success in 
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mathematics is most related to teachers' confidence in their 

own knowledge of mathematics. The results of this study 

indicated that American teachers expressed stronger agreement 

with the link between children's mathematics achievement and 

teachers' confidence with their own mathematics knowledge. 

American teachers also indicated that they had more 

confidence in their own ability to teach mathematIcs, 

allocated more time for mathematics class, and spent more 

time on direct teaching than did the Chines teachers. The 

discrepancy in results may be due to the different samples 

studied in Taiwan and the United states, or to the different 

methodologies employed. 

Another explanation of our results is that 5-year 

teacher-training program which enrolls students after junior 

high school might not adequately help future teachers obtain 

a level of confidence equivalent to that of teachers with 

baccalaureate degrees. Elementary teacher education in 

Taiwan, however, is changing to a college required program. 

At least a B.A. or B.S. degree will be required for those 

teaching in the elementary school in the near future. 

Research is needed to describe teacher confidence among 

Chinese elementary teachers with and without a degree. 

Manipulatives and Real-World Problems 

Regarding the use of manipulatives and real-world 

problems, the results failed to support the prediction that 
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Chinese teachers would report that they spent more time using 

manipulative objects and real-world problems than the 

American!teachers would. Contrary to an earlier study (Stigler 

& Perry, 1988), American teachers in our study reported that 

they spent more time using manipulatives in their mathematics 

class. One possible explanation of this discrepancy is that 

the Chinese teachers in the earlier study (Stigler & Perry, 

1988) were from a metropolitan area of the capital city, 

whose yearly budget for educational expenditures is higher 

than that of Taichung (Ministry of Education, 1987; Taichung 

Bureau of Education, 1989). Thus, the class sizes, pupil

teacher ratios, pupil-staff ratios and school facilities 

differed between these two samples. Manipulative objects in 

Taichung schools might not be provided as freely as in Taipei 

and the heavy responsibilities of school-related work of 

Taichung teachers might not allow them to prepare 

manipulative objects for their mathematics class (Ministry of 

Education, 1989). Indeed, several Chinese first-grade 

teachers in the current study wrote their comments on the 

questionnaires that their schools did not provide enough 

manipulative objects for their mathematics instruction. 

Relations between Teachers' Beliefs and Classroom Practices 

Teachers who believed in the link between children's 

mathematics achievement and effort were more likely to assign 

homework to their students, a finding in line with our 

• 
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hypothesis. Teachers who believed that effort was the major 

contributor to children's success in mathematics may also 

have believed that children needed to extend their learning 

effort from school to home. They may also have believed that 

homework provided more time and opportunity for students to 

practice and apply, as well as to achieve automatizing. The 

current study, however, did not provide information about how 

teachers in these two cultures viewed the function of 

homework in mathematics learning. Future studies are needed 

to answer this question. 

Results relating to beliefs in the link between 

children's success in mathematics and teachers' confidence 

also supported our hypothesis that teachers holding such a 

belief·would allocate more time to mathematics class. 

Teachers who held the belief that children's success in 

mathematics is related to teachers' confidence also reported 

that they had more confidence in their own mathematics 

teaching ability and that they used more direct teaching in 

mathematics class than did those not expressing this belief. 

Within each culture, significant correlations support 

more of our hypotheses regarding the relation between 

teachers' beliefs and classroom practices. Of the chinese 

group, teachers who expressed agreement with the link between 

achievement and effort were more likely to report that they 

allocated extra time for mathematics instruction, including 
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time for mathematics class, checking assignments, and direct 

teaching. Also, the amounts of time assigned for direct 

teaching and seatwork were correlated to teachers' belief 

that students benefit from receiving uniform educational 

experiences. Chinese teachers reporting that they used 

direct teaching in mathematics class were also more likely to 

report that they used more seatwork for mathematics 

instruction. In the current study, we found that direct 

teaching existed in parallel with seatwork in both American 

and Chinese mathematics classes. Those American teachers who 

reported using direct teaching were more likely to report 

that they also used seatwork. 

The current study, however, did not provide the 

information about how teachers in Taiwan and the united 

states direct-teach mathematics in their classes. Future 

studies of cross-cultural differences in mathematics 

achievement need to focus on direct-teaching mathematics 

strategies, such as how to organize concepts and analogies 

and how to actively present materials helping students 

integrate concepts. 

Although several American and Chinese teachers wrote 

their opinions on the questionnaires that they emphasized the 

use of concrete objects and real-world problems in their 

mathematics class, negative correlations were found between 

the time teachers spent using manipulatlves and real-world 
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problems and 1) teachers' believing in effort, 2) teachers' 

believing in the uniform educational experiences, 3) 

teachers' believing in their expectations, and 4) teachers' 

believing in their confidence to students' achievement in 

mathematics. Future studies on cultural differences 

relating to teachers' beliefs and mathematics classroom 

practices need to determine teachers' values and attitudes 

towards the use of manipulatives and real-world problems, 

because children learn mathematics better when using concrete 

objects and real-world problems (Kamii, 1985; Piaget, 1972). 

Some of the discrepancies between current results and 

those of previous studies may be due to methodological 

differences. In addition to such differences, (e.g., 

stevenson and his colleagues collected their data through 

observations, and the authors of the current study through 

questionnaires), subjects in the study of Stigler et al. 

(1987) were from metropolitan areas, whereas subjects in the 

present study were from an agricultural state and from a 

county encompassing urban and rural areas. Moreover, the 

present study did not assess children's mathematics 

achievement. Thus, it may not be appropriate to assume that 

the Talchung first-graders performed better in mathematics 

than their Iowa counterparts did. Future research comparing 

teachers' beliefs and classroom practices needs to measure 

children's mathematics achievement. Together with 
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questionnaires or interviews, an observation of teachers' 

classroom practices may present a clearer picture of cultural 

differences in both urban and rural schools. 
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EDUCATIONAL IMPLICATIONS 

Although most teachers placed more emphasis on effort 

than on ability as a basis for achievement, Chinese teachers 

expressed stronger agreement than American teachers did in 

the effort. We found that the belief among Chinese teachers 

that increased effort results off in improved performance was an 

important factor in accounting for the amount of time Chinese 

teachers and students engaged in mathematics teaching and 

learning related activities. Based on their belief in effort 

and the emphasis on academic work and mathematics of the 

culture, Chinese teachers may employ various teaching 

strategies to motivate and encourage their student to put 

more effort into academic work, in general, as well as into 

mathematics. For example, Chinese teachers may convey their 

belief in effort by telling their student that his/her degree 

of success in mathematics is attributed to the effort he/she 

puts into the task or to his/her failure to put forth 

sufficient effort. The large amount of additional time Chinese 

teachers spent checking assignments and evaluating children's 

understanding were related to the belief that increased 

effort pays off in improved performance. Increasing the 

emphasis on effort among American teachers, parents, and 

children may be one way of improving American children's 

mathematics performance. 

Contrary to the results of the earlier study (Stigler et 
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al., 1987), Chinese students in this study did not have as 

much time as the American students did for mathematics class. 

The mathematics time of Chinese classes in this study was 

more aligned with the requirement of the Ministry than that 

in the earlier findings (Stigler et al., 1987). However, when 

homework was included, the total time that Chinese students 

engaged in mathematiGs learning-related activities weekly 

was the same as the time the American students did. 

Regarding the length of school year, previous studies 

(Stigler et al., 1987; Stigler & Perry, 1988) indicated that 

Chinese students had 240 school days -in a year whereas 

American students had 180 days. The longer school year of 

Chinese students may account for the differences in 

mathematics class time and in achievement levels found by 

Stigler et al. (1987). American educators needs to examine 

the length of the school year for their children and society, 

including issues such as longer school days and/or longer 

school year. 

Our results suggested that American teachers, who have 

more freedom in implementing the curriculum, assume greater 

responsibilIty for the success of their mathematics 

instruction (Brophy & Evertson, 1976). They reported that 

not only did they work hard with students, but also that they 

attended workshops and conferences to promote their 

professional knowledge and to be more effective instructors. 
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In comparison, Chinese teachers did not attend mathematics 

workshops or conferences as often. They had studied only one 

curriculum for each subject in their teacher-training program 

and had otherwise relied on what the mathematics curriculum 

provided. This situation may be due to a lack of choice; 

nevertheless, Chinese teachers reported no interest in 

studying alternative mathematics curricula. Adopting the 

authorized curriculum may help teachers who lack experience 

and/or confidence in teaching mathematics. It may be still 

more effective, however, for preservice teachers to develop 

their perspectives about mathematics instruction by exploring 

various curricula; and it may be more challenging for 

inservice teachers to become involved in selecting the best 

curricula fitting their teaching styles and students' 

learning abilities. 

Both American and Chinese teachers reported that they 

were unprepared for teaching mathematics when they began 

teaching the first-grade and that their professional 

confidence developed as they gained teaching experiences. 

More research is needed r~garding ways to help new teachers 

improve their professional confidence. 
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CONCLUSION 

Overall, our results suggest that there are cultural 

differences between American and Chinese teachers in terms of 

beliefs and classroom practices about mathematics learning 

and teaching. Contrary to earlier findings by Stevenson and 

his colleagues, American teachers reported that they were 

more aligned with active mathematics teaching methods (e.g., 

allocating more time for mathematics class, spending more 

time in direct teaching and using manipulatives) than did the 

Chinese teachers. 

The discrepancy between the current results and earlier 

findings may be due to the differences in samples, locations, 

methodologies, and dates of data-collecting. However, there 

may have been some changes in American mathematics classrooms 

since stevenson and his colleagues started assessing 

children's mathematics achievement in 1979 and observing 

mathematics classroom in 1985. Much effort has been put 

forth in the United states to improve American children's 

mathematics performance (Confrey & Lanier, 1980; Ebmeier & 

Good, 1979; Evertson, Anderson, Anderson & Brophy, 1980; Good 

& Grouws, 1981). American teachers may now pay more 

attention to mathematics and be more aware of the link 

between students' achievement and their classroom practices 

than they were earlier. American students' mathematics 

achievement needs to be re-examined to decide its status 
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among that of the children of other countries. 

Without assessing children's mathematics achievement, 

however, the beliefs and classroom practices of the current 

study cannot identify differences in mathematics 

achievement between American and Chinese children. Future 

studies comparing teachers' beliefs and classroom practices 

in different cultures need to assess children's academic 

achievement and select larger samples from locations in 

addltion to metropolltan areas. 
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Table 1 

General Information about American and Chinese Teachers 

Time with students in class (hours/week) C 

Time other than with students in class 

(hours/week) C 

class size (students)c 

Confidence in teaching math d 

Confidence in teaching reading d 

Experience in teaching 

elementary school (years) 

Experience in teaching 

first-grade (years) 

an (American teachers) = 129. 

bn (Chinese teachers) = 210. 

Americana 

32.8 

11.8 

24 

3.7 

3.9 

16 

10.2 

Chinese b 

26.8 

18.2 

45 

1.9 

1.9 

16.1 

7.4 

cCalculated by multiplying the number of teachers who 

selected each alternative by the the average of the interval. 

dl = very unprepared, 5 = very well-prepared. 
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Table 2 

Comparison of Beliefs between American and Chinese Teachers 

American a Chinese b 

M 

Belief in effort C 2.66 

Belief in abilityC 2.00 

Belief in whole-class 

instruction C .43 

Belief in small-group 

instruction C 1.91 

Belief in teacher 

expectation C 3.40** 

Belief in teacher 

confidence C 
3.33*** 

an (American teachers) = 129. 

bn (Chinese teachers) = 210. 

SO M 

.92 3.04*** 

1. 48 2.07 

1. 41 .76 

2.44 2.75** 

1. 23 3.01 

1. 04 2.36 

c1 = strongly disagree, 5 = strongly agree. 

dN.S. -- not significant. 

** ~<.01. *** ~<.001. 

SO 

.88 

1.11 

1.80 

2.49 

1.17 

1.22 

d 

-.99 

N. s.d 

N.S. d 

-.34 

.32 

.84 
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Table 3a 

Mathematics Classroom Practices of American and Chinese 

Teachers 
---------------------------------------------------------------

Americana 

M 

Class time C 17.32*** 

Homework timeC 2.24 

Evaluation timed 2.44 

Checking time d 1. 36 

Satisfactory leveld 3.88 

Direct teaching C 14.54*** 

seatworkC 11.90*** 

Manipulatives C 13.53*** 

Real-world problems C 7.34 

Combination of manipulatives 

and real-world problemsc 9.26 

Class preparationd 2.31 

an (American teachers) = 129. 

bn (Chinese teachers) = 210. 

SO 

3.06 

2.32 

1. 54 

.62 

.57 

5.62 

5.51 

6.53 

4.40 

5.81 

.99 

Chinese b 

M SO d 

11. 50 3.84 1. 69 

7.03*** 3.20 -1.74 

2.79* 1.12 -.26 

1.78*** .62 -.69 

3.86 .52 N. s.e 

9.33 4.80 1. 00 

9.36 4.14 .53 

8.43 3.88 .98 

8.10 4.42 N. S.e 

9.76 4.25 N . S .e 

2.11 1.11 N.S .e 

cCalculated by multiplying the scales of frequency and the 

amount of time spent in the classroom; 1 = low, 25 = high. 

d1 = lOW, 5 = high. 

eN.S. -- not significant. 

* ~<.05. ***Q<.OOl. 
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SUMMARY 

The objectives of the present study were to compare 

first-grade teachers' beliefs regarding mathematics learning 

and their classroom practices in Taiwan and the United 

States, and to describe the relations between teachers' 

beliefs and classroom practices in mathematics learning and 

teaching. 

Chinese teachers in the present study reported that they 

believed more in the link between children's mathematics 

achievemen~ and effort than dld the American teachers. This 

is in accordance with previous results (Lee et al., 1987; 

Stevenson & Lee, 1990) regarding the belief in effort held by 

Chinese children and mothers. Based on their belief in 

effort and the emphasis on academic work and mathematics of 

the culture, Chinese teachers may employ various teaching 

strategies to motivate and encourage their students to put 

more effort into academic work in general as well as into 

mathematics. For example, Chinese teachers may convey their 

belief in effort by telling their student that his/her degree 

of success in mathematics is attributed to the effort he/she 

puts into the task or to his/her failure to put forth 

sufficient effort. The large amount of homework and 

additional time Chinese teachers spent checking assignments 

and evaluating children's understanding may be related to the 

belief that increased effort pays off in improved 
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performance. Increasing the emphasis on effort among 

American teachers, parents, and children may be one way of 

improving American children's mathematics performance. 

contrary to the results of the earlier study (Stigler et 

al., 1987), Chinese students in this study did not have as 

much time as the American students did for mathematics class. 

The mathematics time of Chinese classes in this study was 

more aligned with the requirement of the Ministry than that 

in the earlier findings. However, when homework was 

included, the total time that Chinese students engaged in 

mathematics learning-related activities weekly was the same 

as the time the American students did. Regarding the length 

of school year, previous studies (Stigler et aI, 1987; 

Stigler & Perry, 1988) indicated that Chinese students had 

240 school days in a year, whereas American stUdents had 180 

days. The longer school year of Chinese students may account 

for the differences in mathematics class time and in 

achievement levels found by previous studies (Stigler et al., 

1987). American educators need to examine the length of the 

school year for their children and society, including issues 

such as longer school days and/or a longer school year. 

The results of the present study suggested that American 

teachers, who had more freedom in implementing the 

curriculum, assumed greater responsibility for the success of 

their mathematics instruction. American teachers reported 
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that they attended workshops and conferences to promote their 

professional knowledge and to be more effective instructors. 

In comparison, Chinese teachers who had been exposed to one 

prescribed and detailed mathematics curriculum did not attend 

mathematics workshops or conferences as often and reported no 

interest in studying alternative mathematics curricula. It 

may be more effective, however, for preservice teachers to 

develop their own perspectives about mathematics instruction 

by exploring various curricula, and it may be more 

challenging for inservice teachers to become involved in 

selecting the best curricula fitting their teaching styles 

and students' learning abilities. 

Overall, our results suggest that there are cultural 

differences between American and· Chinese teachers in terms of 

beliefs and classroom practices about mathematics learning 

and teaching. Contrary to earlier findings by stevenson and 

his colleagues, American teachers reported that they were 

more aligned with active mathematics teaching methods (e.g., 

allocating more time for mathematics class, spending more 

time in direct teaching and using manipulatives) than did the 

Chinese teachers. The discrepancy between the current 

results and earlier findings may be due to the differences in 

samples, locations, methodologies, and dates. However, there 

may have been some changes in American mathematics classrooms 

since stevenson and his colleagues started assessing 
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children's mathematics achievement in 1979 and observing 

mathematics classrooms in 1985. Much effort has been put 

forth by the United states to improve American children's 

mathematics performance (Confrey & Lanier, 1980; Evertson, 

Anderson, Anderson & Brophy, 1980; Good & Grouws, 1981). 

American teachers may now pay more attention to mathematics 

and be more aware of the link between student achievement and 

their own classroom practices than they were before. 

American students' mathematics achievement needs to be re

examined to determine its status among that of the children 

of other countries. 
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INFORMATION ON THE USE OF HUMAiJ SUBJECTS IN RESEAKCH 
IOWA STATE UNIVERSITY 

(Please follow the accompanyIng InstructIons for completIng thIs form.) 

( ) BELIEFS TN MATHEMATICS LEARNING AND PRACTICES TItle of project ploase type: 116 ______ ~.:.... __________ _ 

OF MATHE1'lATICS TEACHING Afvl0NG AMERICAN AND CHINESE TEACHERS ------------------------------
I agree to provIde the proper surveIllance of thIs project 
and welfare of the human subjects are properly protected. 
In procedures affecting the subjects after the project has 
submItted to the committee for review. 

to Insure that the rights 
AdditIons to or changes 
been approved will be 

KUEI-ER CHUNG 11-9-89 V ('./;,1,1 J-i .-., 
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C~mpus Address Campus Telephone 

Date 
11-9-89 

RelatIonshIp to Principal InvestIgator 
MAJOR PROFESSOR 

ATTACH an addItional page(s) (A) descrIbIng your proposed research and (6) the 
subjects to be used, (C) IndIcatIng any rIsks or dIscomforts to the sub~'~~~~~~~ 
(D) coverIng any topIcs checked below. CHECK all boxes applIcable. 

[J MedIcal clearance necessary before subjects can partIcIpate 

[J Samples (blood, tIssue, etc.) from subjects 

[] AdmInIstratIon of substances (foods, drugs, etc.) to subjects 

[] PhysIcal exercise or condItionIng for SUbjects 

[] Deception of subjects 

[J Subjects under 14 years of age and (or) c:J Subject! 14-17 years of age 
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which type will be used. 
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Anticipated date for last contact wIth subjects: fi J!L ...9lL 
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George G. Karas \\\'\J~ ~ 
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Iowa State Universftu of Science and Tec/zn%g\' (1 . 

January 8, 1990 

Dear First-grade Teacher: 

Ames. IOlVa 500Jl-1030 

College of F..tmily and Consumer Sciences 
Child Development Depanmcnt 
101 Child Development Building 
Telephone 515-294-3040 

As part of the continuing efforts to improve the education of 
future teachers, Dr. Hegland and I are studying the first-grade 
teachers' beliefs in mathematics learning and their teaching 
practices in Taiwan and the United States. We hope that the 
results of this research will help future teachers of both 
countries have a better understanding of how to uSe their 
mathematics class time and what are the effective approaches in 
mathematics teaching. 

You are one of a small number of Iowa first-grade teachers asked 
to give information on the mathematics practices in your 
classroom and the beliefs you hold in children's mathematics 
learning. We are asking you to provide us with information on 
how you use your time in mathematics class, your preferences for 
effective teaching approaches and what you believe that will 
influence your students' mathematics performances. Your name has 
been selected in a random sample from among Iowa first-grade 
teachers. In order that the results will truly represent how 
mathematics is currently taught in Iowa first grade, it is 
important that each questionnaire be completed and returened. 

You may be assured of complete confidentiality. Your name, the 
identity of your school and district will be kept confidential. 
Only group results will be summarized and reported. 

We would be pleased to send you a copy of the results of the 
study. To receive this information, please write your name and 
address on the back of the return envelope. Please do not put 
this information on the questionnaire itself. 

If there are any questions or concerns, please feel free to 
contact Dr. Hegland or myself at the Child Development Department 
at Iowa State University. The number to call is 515-294-4616. 

Thank you for your cooperation. 

Sincerely, 

,\:.J,.l>Z. ,'-F'I C leu,!', 
Kuei-Er Chung rt 
Graduate Student 

Susan M. Hegland, Ph. D. 
Associate Professor 
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FIRST-GRADE TEACHER SURVEY 

This research study is part of Iowa State University's 
continuing efforts to improve the education of teachers. All 
your answers for this questionnaire will be kept 
confidential. Please answer all of the questions. The 
questionnaire will take approximately 20 minutes to complete. 
If you wish to comment on any questions or qualify your 
"answers, please feel free to use the space in the margins. 
Your comments will be read and taken into account. 

Thank you for your help. 

Department of Child Development 

Iowa State University 

Ames, Iowa 50011 
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First, we are interested in the learning of mathematics in 
your class. There are no right or wrong answers. Circle one 
number to represent your answer. 

1. How many days per week do the students in your class do 
mathematics learning or mathematics-related activities at 
school? 

1 = 1 DAY 

2 = 2 DAYS 

3 = 3 DAYS 

4 = 4 DAYS 

5 = 5 DAYS OR MORE 

2. How much time, on the average, does each child in your 
class spend learning mathematics or doing mathematics
related activities at sch~ol on the days you have 
mathematics class? 

1 = 10 MINUTES OR LESS 

2 = 11-20 MINUTES 

3 = 21-40 MINUTES 

4 = 41-60 MINUTES 

5 = MORE THAN 60 MINUTES 

3. How often do you assign mathematics homework to your 
students? 

1 = LESS THAN ONCE A WEEK 

2 = ONCE A WEEK 

3 = TWICE A WEEK 

4 = THREE TIMES A WEEK 

5 = FOUR TIMES OR MORE A WEEK 
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4. How long do you think it usually takes the average 
student tn your class to complete his/her mathematics 
homework for each assignment? 

1 = 10 MINUTES OR LESS 

2 = 11-20 MINUTES 

3 = 21-40 MINUTES 

4 = 41-60 MINUTES 

5 = MORE THAN 60 MINUTES 

5. What is the total amount of time you spend each week 
checking mathematics assignments for your class? 

1 = 30 MINUTES OR LESS PER WEEK 

2 = 31-60 MINUTES 

3 = 61-90 MINUTES 

4 = 91-120 MINUTES 

5 = MORE THAN 120 MINUTES PER WEEK 

6. Do you have an aid, helper or parent who also does 
checking mathematics assignments for your class? If 50, 
how much time does she/he spend? 

o = NOT APPLICABLE, NO HELPER 

1 = 30 MINUTES OR LESS 

2 = 31-60 MINUTES 

3 = 61-90 MINUTES 

4 = 91-120 MINUTES 

5 = MORE THAN 120 MINUTES 
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7. Teachers may evaluate their teaching progress and 
students' understanding of mathematics in many ways, such 
as tests or quizzes. How frequently do you evaluate 
students' mathematics learning? 

1 = LESS THAN ONCE A WEEK 

2 = ONCE A WEEK 

3 = TWICE A WEEK 

4 = THREE TIMES A WEEK 

5 - FOUR TIMES OR MORE A WEEK 

8. After teaching a new mathematical concept or a skill, 
what percentile score that measures the mastery of the 
concept or skill taught (posttest) will satisfy you 
enough with your students' mathematics progress, so that 
you can move to another topic? 

1 = 50% OR LESS 

2 = 51-65% 

3 = 66-80% 

4 = 81-95% 

5 = MORE THAN 95% 

9. To teach mathematics, teachers may use direct-teaching, 
such as explaining mathematics concepts, demonstrating 
procedural skills etc.; or they may use ~twork 
(worksheets or other individually assigned activities for 
students to complete in class). 

A. How often do you use direct-teaching? 

1 = LESS THAN ONCE A WEEK 

2 = ONCE A WEEK 

3 = TWICE A WEEK 

4 = THREE TIMES A WEEK 

5 = FOUR TIMES OR MORE A WEEK 
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B. How often do you use seatwork? 

1 =.LESS THAN ONCE A WEEK 

2 = ONCE A WEEK 

3 = TWICE A WEEK 

-4 = THREE TIMES A WEEK 

5 = FOUR TIMES OR MORE A WEEK 

C. During a 30-minute mathematics class, how much time 
do you spend on direct-teaching? 

1 = 5 MINUTES OR LESS 

2 = 6-10 MINUTES 

3 = 11-15 MINUTES 

4 = 16-20 MINUTES 

5 = MORE THAN 20 MINUTES 

D. During a 30-minute mathematics class, how much time 
do you spend on seatwork? 

1 = 5MINUTES OR LESS 

2 = 6-10 MINUTES 

3 = 11-15 MINUTES 

4 = 16-20 MINUTES 

5 = MORE THAN 20 MINUTES 
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10. Some teachers use manipulatives (hands-on objects). For 
example, the teacher presents two groups of discrete 
objects and asks students to compare which group has more 
or fewer objects, etc .. 

A. How often do you use manipulatives? 

1 = LESS THAN ONCE A WEEK 

2 = ONCE A WEEK 

3 = TWICE A WEEK 

4 = THREE TIMES A WEEK 

5 = FOUR TIMES OR MORE A WEEK 

B. During a 30-minute mathematics class, how much time 
do you use for manlpulatlves? 

1 = 5 MINUTES OR LESS 

2 = 6-10 MINUTES 

3 = 11-15 MINUTES 

4 = 16-20 MINUTES 

5 = MORE THAN 20 MINUTES 

11. To teach mathematics, some teachers use real-world 
scenarios. For example, the teacher asks the students "I 
had 15 frogs in a box, 8 jumped out. How many did I have 
left in the box?" 

A. How often do you use real-world scenarios? 

1 = LESS THAN ONCE A WEEK 

2 = ONCE A WEEK 

3 = TWICE A WEEK 

4 = THREE TIMES A WEEK 

5 = FOUR TIMES OR MORE A WEEK 
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B. During a 30-minute mathematics class, how much time 
do you use for real-world scenarios? 

1 = 5 MINUTES OR LESS 

2 = 6-10 MINUTES 

3 = 11-15 MINUTES 

4 = 16-20 MINUTES 

5 = MORE THAN 20 MINUTES 
12. Some teachers combine the use of manipulatives and real

world scenarios when teaching mathematics. For example, 
the teacher gives 25 pennies to a student, tells him/her 
"You have 25 pennies. Now I give you 8 pennies. How 
many pennies do you have now?". 

A. How often do you combine the use of manipulatives and 
real-world scenarios? 

1 = LESS THAN ONCE A WEEK 

2 = ONCE A WEEK 

3 = TWICE A WEEK 

4 = THREE TIMES A WEEK 

5 = FOUR TIMES OR MORE A WEEK 

B. How much time in a 30-minute class do you spend in 
combining manipulatives and real-world scenarios? 

1 = 5 MINUTES OR LESS 

2 = 6-10 MINUTES 

3 = 11-15 MINUTES 

4 = 16-20 MINUTES 

5 = MORE THAN 20 MINUTES 
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13. How much time do you spend preparing to teach your 
mathematics lessons every week? Please include the time 
preparing materials, assembling manipu1atives, and 
anything else you do, not including checking students' 
assignments. 

1 = 30 MINUTES OR LESS 

2 = 31-60 MINUTES 

3 = 61-90 MINUTES 

4 = 91-120 MINUTES 

5 = MORE THAN 120 MINUTES 
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Now we would like to learn your beliefs regarding 
children's learning. 

Mrs. White and Mrs. Green have been teaching at the same 
grade at the same school for many years. The average IO 
scores of the two classes they teach are very close, but 
the mathematics achievements of the classes are very 
different. Students in Mrs. White's class achieve much 
higher scores in mathematics than students in Mrs. 
Green's class. 

Please indicate to what extent you agree with the 
statements below accounting for these differences in 
achievement (questions 14-19). 

1 = STRONGLY AGREE 

2 = MODERATELY AGREE 

3 = UNSURE 

4 = MODERATELY DISAGREE 

5 = STRONGLY DISAGREE 

14. Students in Mrs. White's 
class have greater 
mathematics learning 
abilities than do students 
in Mrs. Green's class. 

15. Students in Mrs. Green's 
class do not work as hard 
as do students in Mrs. 
White's class. 

16. Mrs. Green does not work as 
hard as Mrs. White does in 
helping her students learn 
mathematics. 

17. Neither Mrs. Green nor her 
students work as hard as do 
Mrs. White and her students. 

18; Mrs. Green does not expect 
her students to progress in 
mathematics as much as Mrs. 
White does. 

1 

1 

1 

1 

1 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

5 

5 

5 

5 

5 
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19. Mrs. Green does not feel as 
confident about her own 
mathematics knowledge 
as Mrs. White does. 

1 2 3 

20. Mrs. Smith and Mrs. Jones are teaching at the same 

4 5 

grade. The average scores of 1Q tests in these two 
classes are almost the same, and both classes are working 
hard. 

Mrs. Smith likes to teach mathematics in one large group. 
She often explains the operational processes of 
mathematics skills and concepts to the whole class. 
After teaching, she likes to have her students do some 
sets of classwork or homework. 

Mrs. Jones prefers to divide her students into several 
groups and to use her mathematics time working with these 
small groups. She also assigns classwork or homework to 
the students based on their individual progress. 

Which class will most likely have higher mathematics 
scores? 

1 = MRS. SMITH'S CLASS 

2 = MRS. JONES' CLASS 

3 = NO DIFFERENCE IN THE MATHEMATICS SCORES BETWEEN 
THESE TWO CLASSES 

4 = IT DEPENDS ON THE STUDENTS' MATHEMATICS LEARNING 
ABILITIES 

5 = OTHER (please specify) ______________________________ _ 
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Finally, we would like to ask a few additional questions 
about your teaching style. Please think of all subjects, not 
just mathematics. 

21. How many hours a week do you spend with your students, 
both inside and outside of the classroom? 

1 = 10 HOURS OR LESS EACH WEEK 

2 = 11-20 HOURS EACH WEEK 

3 = 21-30 HOURS EACH WEEK 

4 = 31-40 HOURS EACH WEEK 

5 = MORE THAN 40 HOURS EACH WEEK 

22. In addition to the time you spend with students, how many 
hours each week do you spend in other school-related 
tasks, such as preparing lessons, checking students' 
work, doing administrative tasks, and talking with 
parents? 

1 = 5 HOURS OR LESS EACH WEEK 

2 = 6-10 HOURS EACH WEEK 

3 = 11-15 HOURS EACH WEEK 

4 = 16-20 HOURS EACH WEEK 

5 = MORE THAN 20 HOURS EACH WEEK 

23. How many students do you have in your class? 

1 = 20 OR FEWER 

2 = 21-30 

3 = 31-40 

4 = 41-50 

5 = MORE THAN 50 
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24. What educational level have you attained? Please check 
all that apply. 

1 = JUNIOR COLLEGE OR EQUIVALENT 

2 = B.A./B.S. DEGREE OR EQUIVALENT 

3 = H.A./H.S. DEGREE OR EQUIVALENT 

4 = PH. D. DEGREE OR EQUIVALENT 

5 = OTHER (please identify years and kind of school) 

25. What was your major? 

1 = TEACHER EDUCATION IN ELEMENTARY EDUCATION 

2 = TEACHER EDUCATION IN EARLY CHILDHOOD EDUCATION 

3 = TEACHER EDUCATION IN OTHER (please specify) ________ _ 

4 = OTHER MAJOR (please specify) ________________________ _ 

26. How adequately do you feel you have been prepared for 
teaching first-grade reading? 

1 = VERY UNPREPARED 

2 = FAIRLY UNPREPARED 

3 = MODERATELY PREPARED 

4 = FAIRLY WELL-PREPARED 

5 = VERY WELL-PREPARED 
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27. How adequately do you feel you have been prepared for 
teaching first-grade mathematics. 

1 = VERY UNPREPARED 

2 = FAIRLY UNPREPARED 

3 = MODERATELY PREPARED 

4 = FAIRLY WELL-PREPARED 

5 = VERY WELL-PREPARED 

28. How many years In total have you been teaching in the 
elementary school? 

YEARS 

29. How many years lri total have you been teaching in the 
first-grade? 

YEARS 

If you would like, please tell us more about your mathematics 
teaching practices or your beliefs about mathematics learning 
in order to help us understand and interpret your answers. We 
would appreciate your insight, comments, and ideas. (Please 
write these comments here). 

THANK YOU VERY MUCH! 
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APPENDIX F: SECOND MAILING LETTER 
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Iowa State Universit~ of Science and Technology Ames. Iowa 50011-1030 

January 22, 1990 

Dear First-grade Teacher: 

College of Family and Consumer Sciences 
Child Development Department 
101 Child Development Building 
Telephone 515-294-3040 

Recently a questionnaire seeking your beliefs and practices about 
mathematics learning and teaching was mailed to you. Your name 
was drawn in a random sample of first-grade teachers in Iowa. 

If you have already completed and returned it to us, please 
accept our sincere thanks. If not, please do so today. Because 
it has been sent to only a small, but a representative sample of 
Iowa teachers, it is extremely important that yours also be 
included in the study if the results are to accurately· represent 
the first-grade teachers in Iowa. 

If by some chance you did not receive the questionnaire or it was 
misplaced, please call (515-294-4616) or write us right now, and 
we will get another one in the mail to you. 

If you are not a first-grade teacher, please give the 
questionnaire to a teacher who is teaching.first grade at your 
school. Thank you. 

Sincerely, 

Kuei-Er Chung 
Graduate Student 

Susan M. Hegland, Ph. D. 
Associate Professor 
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APPENDIX G: SECOND MAILING LETTER (CHINESE) 
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