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WHAT IS EFFECTIVE MATHEMATICS TEACHING? 
INTERNATIONAL EDUCATORS’ JUDGMENTS OF 
MATHEMATICS LESSONS FROM THE TIMSS 1999 

VIDEO STUDY 

It has been well documented that classroom mathematics teaching differs across 
countries (Clarke et al., 2006a; Givvin et al., 2005; Hiebert et al., 2003a, 2003b; 
LeTendre et al., 2001; Leung, 1995; Stigler & Hiebert, 1999). Much less is known 
about whether leading educators in different countries differ in their views about 
what kinds of teaching should be occurring. Do the differences in classroom 
practices across countries mirror differences in experts’ views or do the differences 
exist in spite of shared views among experts? The goal of this chapter is to address 
this question. Specifically, we address whether there is variability in the vision of 
mathematics educators in five different countries1 with respect to what constitutes 
effective practice. 

There is, of course, a growing literature on what constitutes effective mathema-
tics teaching. Recent summaries of the research (e.g., Hiebert & Grouws, 2007; 
National Research Council, 2001; Reynolds & Muijs, 1999) note that what counts 
as “effective” depends on a variety of factors, including the particular learning 
goals of interest. For example, one set of instructional practices has been shown  
to be effective for helping students develop quick execution of skills whereas 
another set of practices has been shown to be effective for helping students develop 
conceptual understanding. Other factors influencing one’s view of “effective” 
include what role one plays in the educational system. Teachers’ views can differ, 
at least in emphasis, from those of researchers and policy makers (Wilson, Cooney, 
& Stinson, 2005). We raise these issues simply to make it clear that the aim of this 
chapter is not to contribute directly to this literature on what should count as 
effective teaching but rather to describe differences and similarities in views that 
currently exist among mathematics educators. That is, we do not aim to promote a 
particular perspective on effective teaching or to advocate for a particular form of 
instruction but rather to enrich our understanding of how mathematics educators in 
different countries evaluate teaching with respect to its effectiveness.  

Our central question is whether mathematics educators in different countries 
judge the effectiveness of teaching differently and, if so, in what ways. There are 
reasons to believe that mathematics educators across countries could make similar 
judgments with regard to effectiveness. That is, mathematics educators in different  
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countries might share visions of effective classroom practice. The increasing 
communication among international educators with international audiences through 
journals, international handbooks and other publications, and international associa-
tions and meetings, provide opportunities for collaboration and discussion around 
issues of mathematics teaching and learning. Common ideas and recommendations 
might be developed and adopted across countries. In addition, international 
comparisons (of the kind represented in this chapter) could themselves lead to 
increasingly shared views among mathematics educators (Clarke et al., 2006b). 
Even the process of constructing and using a shared achievement instrument for 
international comparisons imposes some level of homogeneity across countries 
(Keitel & Kilpatrick, 1999). These activities are more likely, of course, to influence 
the views of mathematics educators involved in these joint activities than of 
classroom teachers more removed from international communications. 

It is also possible to formulate plausible hypotheses for why mathematics 
educators across countries might differ in their views of effective teaching. 
Variations in visions could emerge from the same kinds of differences in cultural 
traditions that have been proposed as explanations for differences in teaching itself 
(Stigler & Hiebert, 1999). Leung (1995, 2001), Cai, Perry, and Wong (2007), and 
Tweed and Lehman (2002) noted differences between Eastern and Western cultures 
that might affect educators’ views of effective teaching. In particular, Leung (1995, 
2001) suggests that Eastern values could lead to greater emphases on mathematical 
content and teacher-directed practices whereas Western values could promote 
greater emphases on the processes of learning and student-centered practices. We 
interpret Leung’s argument to open the possibility that deep cultural differences,  
of varying kinds, might lead to differing views across countries in what counts as 
effective mathematics teaching. 

No single study can answer definitively the question of whether, and to what 
degree, mathematics educators across countries share views of effective teaching. 
But we believe the study we report begins to address the question with a unique set 
of empirical results. The study was enabled by the Third International Mathematics 
and Science Study (TIMSS) 1999 Video Study. The Video Study provided a 
common set of videotaped eighth-grade mathematics lessons that mathematics 
educators could evaluate. A shared set of concrete referents reduces the implicit 
differences that often exist in verbal descriptions of teaching in the abstract. By 
asking the mathematics educators to watch a common set of lessons, we had a 
common basis on which to compare educators’ views of mathematics teaching. 

This chapter describes the judgments of mathematics education groups drawn 
from most of the participating countries in the TIMSS 1999 Video Study and 
provides comparative information about their views of teaching. Do they focus on 
similar or different features when evaluating mathematics teaching? Do they 
identify similar or different features when they compare what they see with what 
they believe to be effective mathematics teaching?  
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METHOD 

Sample 

The countries that participated in the mathematics portion of the TIMSS 1999 
Video Study were Australia, the Czech Republic, Hong Kong SAR, Japan,2 the 
Netherlands, Switzerland, and the United States. Random, nationally-representa-
tive samples of eighth-grade mathematics lessons were videotaped in each of these 
countries. All of these countries, except the United States, are considered to be 
high achieving in eighth-grade mathematics, based on their scores on the TIMSS 
1995 mathematics achievement test (Beaton et al., 1996; Gonzales et al., 2000), 
which was used to select countries for inclusion in the TIMSS 1999 Video Study. 
For more information about the sample of lessons collected for the TIMSS 1999 
Video Study, see Hiebert et al. (2003a). 

Groups of mathematics educators from five of the seven countries that 
participated in the TIMSS 1999 Video Study participated in this study: Australia, 
the Czech Republic, Hong Kong SAR, Switzerland, and the United States.3 The 
educators were selected by the country’s National Research Coordinator, who 
served as the country liaison for the TIMSS 1999 Video Study.4 The educators 
were experienced mathematics teacher educators and/or researchers, and typically 
were on the faculty of prominent universities in their country or researchers at 
national research institutes.5 Aside from the North American educators (who  
were all members of the TIMSS 1999 Video Study steering committee), and the 
National Research Coordinators, the educators in the other countries did not  
have a particular connection to the Video Study. In each country, three to nine 
mathematics educators participated in the meetings. The National Research 
Coordinator joined the discussion at times to offer opinions of the lessons or 
otherwise guide the nature of the discussions. It should be noted that no group of 
that size can adequately represent the perspectives shared across an entire nation. 
Small numbers of educators may, even within one culture, come to different 
judgments. Therefore, the size of the educator groups should be kept in mind  
when interpreting results. 

Procedures 

Selecting the lessons.  The data for this study were the educators’ judgments of 
lessons drawn from six of the seven countries. New lessons from Japan were not 
collected for the 1999 Video Study, so educators from Japan were not part of the 
international research team and Japanese lessons were not viewed during this 
study.  

Because our goal was to compare judgments of the lessons (rather than the 
lessons themselves), it was critical that all groups of educators viewed the same set 
of lessons. We asked each country’s team of coders6 to select from the full set of 
lessons up to five lessons that captured the common features of teaching in each  
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country. The code developers and the director of the mathematics portion of the 
TIMSS 1999 Video Study reviewed the lessons and chose two from each country 
for the educators to view.7 The exception to this was Switzerland, from which three 
lessons were chosen (i.e., one from each language area: French, German, and 
Italian).  

Selecting two (or three) lessons that capture the common features of teaching in 
each of the six countries is, of course, nearly impossible. No single lesson, or pair 
of lessons, represents teaching in a country. But it is possible to select lessons  
that reveal some practices commonly seen across the full data set within a country 
and to avoid lessons that are clear outliers. Taken together, the selected lessons 
displayed some of the variation apparent in the teaching practices across the six 
countries and served as a common referent for the educators’ comments about 
effective teaching.  

Analyzing the videotaped lessons.  Meetings of each group of educators were held 
in each country. During these meetings the educators watched and discussed the 
selected lessons from each country. Switzerland hosted three mathematics educator 
groups, one in each language region. Each of the Swiss groups is treated separately 
in this report. 

The mathematics educator groups were told to watch the set of lessons  
from each country in whatever order they preferred. They were asked to focus  
on the methods used to teach mathematics—in particular, the kinds of learning 
opportunities provided for the students and the nature of the mathematical 
reasoning that was evident by the teacher or the students. The task was quite  
open-ended, and comments on other dimensions of similarity and difference 
deemed especially striking were invited. The written task given to all participants 
is included as Table A1.  

The groups were asked to devote approximately two hours to each of the  
six countries, watching and discussing the designated lessons. A written report 
based on these discussions was requested, and thus the groups were asked to  
keep notes during their meetings. It was suggested that the written report indicate 
the dimensions that the group members used to compare the lessons, along with 
comments about each country’s lessons along those dimensions. In addition, the 
groups were asked to summarize their conclusions regarding major similarities  
and differences among the lessons. 

The mathematics educator meetings were conducted in 2001 or 2002, for two  
or three day periods. In each country, the meetings were hosted by the National 
Research Coordinator of the TIMSS 1999 Video Study from that country. At least 
one member of the TIMSS 1999 Video Study mathematics code development  
team was also present to assist in organizational and technical details. The math 
educators viewed the 13 lessons over the computer, using specially designed 
software that allowed them to hear the lesson in its native language, and see a 
running English transcript. 
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RESULTS 

Each group of mathematics educators wrote a report summarizing their judgments 
about the videotaped lessons they viewed.8 The specific organization and nature of 
those reports was not heavily dictated beforehand, and they varied substantially. 
Some groups wrote comments on each lesson whereas other groups combined their 
comments for the set of lessons from a country. Some groups had more to say 
about certain lessons or countries than others. By request, the submitted reports 
represented the consensus views of all members of the group.  

Summarizing the comments from each mathematics educator group took place 
in several stages. First, at least two of the authors of this chapter reviewed the 
comments made by each educator group. They examined comments from each 
country in turn, keeping a written record of those that applied to all lessons in a 
country. When comments within an educator group differed across the lessons 
within a given country, the authors noted that as well. Next, the authors discussed 
the results of their review, considering issues of inclusion as well as language.  
In particular, the authors considered whether all common notions were captured 
and adequately supported by the data, and whether the language they used to 
summarize the content of the educators’ comments was as close as possible to the 
original language (or its English translation). Discussion continued until consensus 
was reached. Finally, the comments were loosely classified as addressing the role 
of the teacher, the role of the students, the mathematics content, or the climate  
of the lessons. These four classifications emerged from the data and served as  
a means of organizing the data without theoretical bias. There is considerable 
overlap between these categories and they are not intended as reliable distinctions. 
Rather they serve to help organize the array of data and are intended to be a useful 
device for the reader. The result of this process appears in the Appendix as Tables 
A2 through A7.  

It is important to keep in mind that the original data (i.e., individual educators’ 
comments on the lessons) have undergone multiple phases of aggregation. Indivi-
dual educators’ comments formed the basis for discussion among the members  
of the educator groups, the result of which was recorded by one of the group 
members, in some cases translated into English, and then interpreted and further 
aggregated by our research team. It is certainly possible that successive aggrega-
tion made subtle intercultural differences less visible, which may lead to the 
incorrect assumption that each country has a unified voice. To help accurately 
convey the perspectives of each educator group, we maintain their language as 
much as possible and frequently provide direct quotations from their reports. 

In the sections that follow, we present a summary of the judgments offered  
by the educators about each country’s lessons, in turn. We then look across the 
comments of the different lessons offered by each country’s group and attempt  
to characterize the primary concerns voiced by each country. These two ways of 
aggregating and juxtaposing educators’ comments begin to address the question of 
whether mathematics educators from different countries hold similar or different 
views of effective mathematics teaching.  
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Comments on the Australian Lessons  

As seen in Table A2, most of the mathematics educator groups had a good deal to 
say about the two Australian lessons. There was a high level of agreement among 
the groups, with the exception of the Australian educators’ comments about the 
role of students. 

Teacher’s role.  All of the mathematics educator groups felt that the Australian 
teachers played a strong, guiding role. They characterized the lessons as teacher- 
“directed,” “led,” or “guided.” 

Students’ role.  With the exception of the Australian educators, all of the mathe-
matics educator groups described the Australian students as having a rather small 
and undemanding role. For example, the Czech educators stated that the students 
“show little activity.” The Swiss-Italians maintained that “the students participate 
in a guided activity that does not present any meaning to their learning.” And, the 
Swiss-French educators wrote that “not much is asked of [students]… [The] 
teacher seems resigned to ask a minimum of intellectual effort from his students.” 
Similarly, the North Americans noted that the teachers made things easy for the 
students. They wrote that the “teacher seems to protect students from thinking.” By 
contrast, the Australian educators felt that the videotaped teachers attempted to 
involve their students through classroom activities. 
 
Content. There was widespread agreement that the mathematics content in the 
Australian lessons was at a low level and too heavily focused on procedures  
or rules, with not enough attention to mathematical concepts and reasoning. 
Specifically, the group from Hong Kong SAR referred to the lessons as having 
“superficial mathematics content” and as being “rule-oriented.” The Swiss-German 
educators claimed that “the development takes place on a purely procedural level, 
without an in-depth understanding of the mathematical concepts that stand behind 
those procedures.” The Swiss-French educators referred to the lessons as being 
“very algorithmic.” Even the Australian educators agreed that the two lessons were 
“sometimes unfocused, so significant features may be unclear at the end.”  

A number of the mathematics educator groups (including the Australian, Czech, 
Swiss-French, and Swiss-German groups) felt strongly that the teachers did not 
place a strong enough emphasis on the correct use of mathematical language.  
The Czech educators noted that “the covered material is focused on practical 
application, which sometimes leads to inaccuracy in terminology.” The Swiss-
German group noted that there was a “low level of accuracy in defining mathema-
tical terminology.” Their Swiss-French colleagues provided a more elaborated 
comment, stating that “we have the feeling that the level of expectation has been 
lowered to negotiate the students’ participation. This translated into the teacher’s 
tendency to use ‘easy’ terms for the students. He ends up speaking without rigor 
and with limited correctness.” The Australians offered another explanation, stating 
that there was a “deliberate de-formalizing of maths as though teachers  
acknowledged that it was unpalatable to students.” 
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Three of the educator groups pointed out that the mathematics content was 
contextualized. Specifically, the Australians described “definite attempts to involve 
students and show relevance.” The Czechs described the content as “based on 
application” and the North Americans used the word “situated.” 

Climate.  Most of the groups commented on the climate in the Australian lessons 
and agreed that it was informal. However the Hong Kong SAR educators felt the 
“laissez-faire” atmosphere led to a lack of discipline, while the Swiss-Germans felt 
that the classes were “relaxed” and “well-disciplined.” 

Comments on the Czech Lessons  

The Czech Republic lessons provoked a relatively large number of comments by 
most of the educator groups. There was general consistency among their impres-
sions, particularly with respect to the content (see Table A3). The educators tended 
to speak positively about the content, although they had more mixed impressions 
regarding the role of the students. 

Teacher’s role.  The mathematics educator groups agreed that the Czech teachers 
played a dominant role in their classrooms. They used words such as “authority” 
“dominated,” “directed,” and “controls” in their descriptions of the Czech teachers 
and their behavior. However, the North Americans added that the teachers did not 
“shoulder the entire workload.” 

Students’ role.  There was some discrepancy among the educator groups regarding 
the extent of the students’ participation in the Czech lessons. Most of the groups 
noted that the students demonstrated their knowledge, especially when they were 
publicly examined. On the other hand, several described the Czech students as 
having few opportunities for choice and rarely asking questions. The educators 
from Hong Kong SAR wrote that among the participating countries, students in the 
Czech Republic had the lowest degree of choice in the mathematics they were  
to learn. The Swiss-German educators commented that “Czech students learn by 
reproducing the cognitive structure that has been presented by the teacher … There 
is hardly any leeway for alternative solution methods.” Interestingly, the Czech 
educators described the students as “passive.” On the other hand, a number of 
educator groups pointed out that high expectations or demands were placed on the 
Czech students. The Swiss-French described this mixture of roles as “responsibility 
without autonomy.” 

Content.  The educator groups largely shared positive impressions regarding the 
mathematics content in the Czech lessons. Words used to describe the content 
included “demanding,” “difficult,” “dense,” and “rich.” Several groups mentioned 
that there was an emphasis on rules and procedures as well as concepts and 
processes. For instance, the Swiss-German group wrote that “next to the ‘how’ of 
the procedures also the ‘why’ of the procedures has central meaning.” Both the 
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North American and Swiss-German educators discussed their positive impression 
that the content was developed in a logical, linear fashion, with the Swiss-Germans 
stating that “the content is taught in small steps and meaningful units that build on 
each other.” The Australians, North Americans, and Swiss-Germans noted the use 
of correct mathematical language. 

Climate.  Comments on the climate in the Czech lessons were largely related  
to formality. The educators described the atmosphere as “formal,” “serious,” 
“respectful,” and “very intense, focused, and disciplined.” Two of the groups 
(Australian and Czech) mentioned that there was a conspicuous distance between 
the teacher and students. 

Comments on the Hong Kong SAR Lessons  

Many of the comments regarding the Hong Kong SAR lessons were similar  
in nature to those made about the Czech Republic lessons. However, there was 
somewhat less agreement among the educator groups regarding the nature of  
the mathematics content in the Hong Kong SAR lessons, as seen in Table A4. 
Specifically, the groups varied with respect to how much emphasis they felt was 
placed on reasoning as opposed to computation. 

Teacher’s role.  The mathematics educator groups all agreed that the Hong Kong 
SAR lessons were dominated or highly directed by the teacher. Several groups 
noted that the teachers provided much of the information to their students. For 
example, the Czechs referred to the lesson as being “conducted as a lecture” and 
the Swiss-Germans felt that the “teacher walks through [the material] step by step 
in a clear and direct way.” The group from Hong Kong SAR expressed the opinion 
that “knowledge was given by the teacher.” 

Students’ role.  There was a shared sense that the Hong Kong SAR students did 
what they were told but were not active participants in the lessons. For example, 
some groups noted that although the Hong Kong SAR students answered the 
teachers’ questions or worked at the board, their involvement still appeared to be 
minimal. The Australian group wrote that students were “absolutely quiet and 
submissive” and the Swiss-Germans wrote that student participation was limited  
to very short, predictable comments or statements. Similarly, the Swiss-Italians 
wrote that “one does not see a willingness to invent the occasions for the students 
to discover the learning process themselves.” Even the Hong Kong SAR educators 
agreed and declared that the “students seem to be treated as calculation and 
computation machines.” The Hong Kong SAR and North American educator 
groups both described the demand placed on the students as moderate. Specifically, 
the North American group wrote that “students were not expected to struggle … 
but they were expected to think. To engage.” 
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Content.  Opinions about the nature of the content varied. Some groups felt that the 
difficulty level was high (the Swiss-French) and that reasoning or deep 
understanding of concepts was encouraged (the Australians and Swiss-Germans). 
However, the Hong Kong SAR and Swiss-Italian educators were more critical and 
saw the lessons as too focused on teaching technical abilities and rules, with not 
enough emphasis on mathematical concepts. 

The Australians and Swiss-Germans noted the use of correct mathematical 
language in Hong Kong SAR lessons. In addition, the Australian and North 
American groups discussed the important role played by the textbook in guiding 
the structure of the lessons and providing examples. Specifically, the North 
American educators wrote that “both of the lessons were based on examples 
worked out in the students’ book.” 

Climate.  The climate in the Hong Kong SAR mathematics lessons was perceived 
as “disciplined,” and “formal.” The Australians commented that there was a “sense 
that the work was serious and important.” Most groups felt that the students 
worked hard, and the Swiss-German and Swiss-Italian groups described the students 
as learning to be “competitive.” Three of the educator groups (the Australians, 
Czechs, and Swiss-Italians) mentioned that there was a noticeable distance between 
the teacher and students. 

Comments on the Dutch Lessons  

The mathematics educator groups had mixed impressions of the Dutch lessons with 
respect to all four areas considered – teacher’s role, students’ roles, content, and 
climate (see Table A5). Most of the groups described both positive and negative 
qualities of the lessons, but the Swiss-Italians were especially critical. 

Teacher’s role.  Most of the mathematics educator groups felt that the teacher’s 
role in the Dutch lessons was largely as a guide or partner, rather than directing or 
dominating the lesson. For example, the Swiss-Germans said that “teachers in the 
Netherlands play the role of facilitators, whereas in all the other countries teachers 
try at least for part of the time to transmit or demonstrate knowledge.” And, 
although the Czech educators called the lessons “frontal” and teacher directed, they 
also described a “partner-like attitude of the teacher toward the student.”  

Students’ role.  Comments on the role of the students in the Dutch lessons were 
varied. Two of the educator groups (the Czechs and Swiss-Germans) noted that the 
Dutch students were afforded a large degree of responsibility and control over their 
own learning and pointed out that the students worked with their peers. For 
example, the Swiss-German educators commented that “during seatwork phases 
the students have a high degree of control. The students solve the problems 
independently, sometimes without any prior introduction or knowledge.” At the  
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same time, three of the educator groups (the Australian, Hong Kong SAR, and 
Swiss-Italian educators) felt that the Dutch students were not involved enough in 
the public portions of the lessons. The Australian educators felt that there was 
“little evidence of student understanding or involvement.” 

Content.  Most of the educator groups agreed that the content in the Dutch lessons 
was not particularly demanding, and saw little emphasis placed on reasoning and 
higher order thinking. For example, the Hong Kong SAR educators felt that 
although the lessons covered many mathematical problems, mathematical concepts 
were not explored. The Australians referred to the lessons as “procedure-bound.” 
 Although some groups were largely critical of the content in the Dutch lessons 
(the Swiss-Italians felt that the lessons were “without any real occasions to learn”), 
other educators had more positive judgments. Specifically, the North Americans 
commented that the “ideas are sophisticated for eighth graders” and that the topics 
appeared to be mathematically challenging. The Swiss-German educators noted 
that the Dutch lesson style teaches students how to solve problems by exploring on 
their own, stating that “the Dutch students are self-proficient learners who explore 
procedures and who are supposed to construct their own mathematical under-
standing.”  
 Several groups discussed the dominant roles played by homework (the Czechs 
and Swiss-Germans) and the textbook (the Australians and North Americans) 
during Dutch lessons. These groups described the textbook as setting boundaries 
on the content presented and helping to determine the learning structure. The North 
American group, for instance, stated that “the book has the role of giving a set  
of problems for students to work and in the working the mathematics will be 
developed.” 

Climate.  Mathematics educators described the climate in the Dutch lessons as 
“casual,” “informal,” “laissez-faire,” and “permissive.” Some groups (Hong Kong 
SAR, Swiss-Germans, and Swiss-Italians) believed that these qualities were 
problematic, and further described the lessons as lacking discipline and rapport 
between the teachers and students. Specifically, the Hong Kong SAR group called 
the lesson “out of control” and the Swiss-Italians claimed that “the teacher finds it 
difficult to relate to the students. Therefore there is not a real educational rapport.” 
The educators from the Czech Republic theorized that “Dutch liberalism is 
recognizable in the schools. The informal and even partner-like relationship 
between the teacher and a student during instruction reflects this liberal attitude.” 

Comments on the Swiss Lessons  

The number of comments included in Table A6 regarding the Swiss lessons is 
somewhat fewer than that of the other countries. This is largely due to the fact that 
the mathematics educator groups had varying impressions of the three Swiss 
lessons they watched. Some of the groups, particularly the North American and 
Swiss-French, made only a few comments that extended to all three lessons. 
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However, there was a good deal of consistency across the educator groups with 
respect to their comments that did apply to all of the Swiss lessons. 
 
Teacher’s role.  Most of the mathematics educator groups felt that the Swiss 
teachers played a strong role, and two described the lessons as “teacher-led.” For 
example, the Swiss-German educators noted that “knowledge is often developed in 
a teacher-led instructional conversation. The teachers show significant effort to 
provide opportunities for discovery and individual problem solving.” On the other 
hand, the Swiss-French educators perceived the teachers as providing “indirect or 
subtle guidance.” The lessons were also praised as “well prepared,” “well 
planned,” or “highly structured” by the Czech, Hong Kong SAR, and Swiss-
German educator groups, respectively.  
 
Students’ role.  There was general approval among the mathematics educator 
groups in terms of the roles played by the Swiss students. For example, the Czech 
and Swiss-German educators noted that students actively participated in “problem 
solving.” The Swiss-German and Swiss-Italian groups saw some opportunities for 
the students to discover and “construct cognitive steps independently.” The Hong 
Kong SAR educators felt that there was “quite high demand on students’ work” 
and “a lot of student involvement” whereas the North American educators felt that 
the degree of thinking students were asked to do ranged across the three lessons 
from low to moderate. 
 
Content.  Mixed opinions were expressed regarding the difficulty of the mathema-
tics content in the Swiss lessons. Some of the educator groups  (Australian, Hong 
Kong SAR, Swiss-German educators) felt that there was evidence of mathema-
tical thinking and reasoning, and opportunities for students to gain a deeper 
understanding of the material. For instance, the Australians commented that “in 
different ways all three lessons encouraged mathematical thinking.” The Swiss-
German educators wrote that “teachers often address with their comments and 
questions the ‘why’ of mathematical steps” and that there is “an attempt on the side 
of the teachers to trigger constructive thinking processes rather than receptive 
ones.” However, the Swiss-Italian educators felt that “the educational objectives 
are different” across the three lessons, and the Czech educators described the 
content as “little, but well connected.” 

Climate. Comments on the climate in the Swiss lessons were quite positive. The 
educator groups described the lessons as “enjoyable,” “respectful,” and “serene,” 
and consisting of “motivated” students. The Czech educators found that a “friendly 
relationship between the teacher and students is prominent.” 

Comments on the U.S. Lessons  

Most of the mathematics educator groups had a considerable amount to say 
regarding the U.S. lessons, especially regarding the students’ role and the nature of 
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the mathematics content (see Table A7). Their impressions, particularly with 
respect to these two dimensions, were generally consistent and largely negative. 
 
Teacher’s role. The mathematics educator groups agreed that the U.S. teachers 
played a strong role, and guided the students step-by-step through the lessons. As 
the Swiss-Germans explained, “the teachers demonstrate the content to be learned 
in front of the whole class.” The Czechs wrote that the “teacher has control over 
the lesson.”  

The North American educators observed that a main role of the teachers in the 
videotapes appeared to be helping their students prepare for tests. Specifically, they 
said of one lesson that “the entire period was devoted to the upcoming quiz … 
[The teacher] was comprehensive in his coverage of all that would be on the quiz.” 
The Czech and Swiss-German groups commented that the assessments served as  
a motivating factor for the students. The former group wrote that “students use  
[the teacher’s] presence to learn material they do not know, so that they can 
succeed in taking a test.” 

Students’ role.  Almost all of the groups mentioned that students’ involvement in 
these lessons was relatively infrequent and/or of limited depth. Specifically, the 
Swiss-German group wrote that “verbal participation of students is infrequent and 
limited. Often these are answers to ‘fill-in-the-blank’ type questions, which focus 
on the immediately following step.” The Hong Kong SAR educators noted that the 
“students [were] not expected to think deeply” and were given “low-level tasks 
only.” The Swiss-French educators noted that “to participate, students don’t need  
a great intellectual implication.” Similar concerns raised by the North American 
and Swiss-Italian educators were that students did not engage in processes that  
involved discovery or reasoning. The Swiss-Italians wrote that “the lessons are 
based on knowledge already known to the students. One does not see a willingness 
to invent the occasions for students to discover the learning process themselves.” 
The North Americans commented that “no reasoning was asked of the kids.” 

Content.  The content in the U.S. lessons was deemed to be lacking and was widely 
criticized. The educator group from Hong Kong SAR described “computation and 
factual recall. Superficial math content (content is ‘slim’).” Other educator groups 
described the lessons as being too focused on procedures and rote learning. 
Missing was any justification of techniques involved, attention to relational under-
standing, and learning about higher order mathematical principles. Educators from 
the Czech Republic and North America used the words “content: little” and “not 
very demanding,” respectively. The Swiss-German educators wrote that “there is a 
great redundancy of content.” 

The North American educators noted that the content in the lessons seemed 
constrained by what was in the textbook or other published materials. They said 
that “the text plays the dominant role. The teacher uses problems and review sheets 
that are provided by the text” and “the teacher added no value to the problems  
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provided by the text … The teacher just blindly follows the text without clueing 
the kids into how this fits with what they have been doing or where they are 
going.” The role of the textbook was not brought up by any of the other groups. 

Climate.  The educators described the climate in the U.S. lessons in mostly positive 
terms such as a mixture of an “easy,” “respectful” relationship between the teacher 
and the students. The group from Hong Kong SAR noted that “order was kept.” 

Characteristics of Educators’ Comments 

To get a more direct sense of the similarities and differences among the views  
of the educator groups with regard to effective mathematics teaching, we looked  
at the recurring themes within the comments of each mathematics educator  
group. What features of teaching did the educators in, say, Australia focus on and 
how do these features compare to those most frequently voiced by the mathe- 
matics educators in the other countries? By looking across Tables A2-A7, we 
abstracted those features of lessons that were frequently identified by each group. 
Table 1 contains our interpretation of these themes. Readers are encouraged  
to review Tables A2-A7 and check our interpretation against their own. Because 
classroom climate is such a culturally-bound and difficult construct to interpret  
and summarize, we included only the teacher’s role, the students’ role, and the 
mathematics content in Table 1. 

It is apparent to us that all of the mathematics educator groups shared concern 
about two issues: who is doing the mathematical work during the lesson (teacher 
and/or students) and how demanding or challenging is the content. Concern with  
who does the mathematical work is evident by the nearly unanimous focus on the 
level of dominance or guidance with respect to the teacher’s role and an almost 
equally frequent focus on the involvement of students. The demand of the content 
was sometimes voiced with respect to the mathematical nature of the content (e.g., 
that it requires deep, conceptual understanding) and sometimes with respect to the 
expectations for students (e.g., that students be actively engaged in reasoning and 
in presenting their thinking).  

At a general level, there was some indication that most educator groups agreed 
not only on the importance of these two features of teaching, but on the way in 
which these features define effective teaching. With regard to who does the 
mathematical work, the groups indicated that students must participate in doing 
some of the work and that teachers frequently do too much of the work. Teachers 
do too much by demonstrating a procedure step-by-step and leaving students to 
practice, by controlling the discussion too tightly, by not providing students 
opportunities to reason about and make sense of the material, and so on. With 
regard to content, most groups expressed concern that the content in at least some 
lessons was not challenging enough, and that there was little mathematically to 
learn. 
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Table 1. Major Themes of Educator Groups’ Comments 

Educator 
Group 

Teacher’s role Students’ role Content 

Australia – Level of dominance or guidance – Degree of involvement (what are 
students doing, in what activities are they 
engaging) 

– Nature and amount of reasoning required 
– Degree of structure and coherent 

sequencing (including use of textbook 
toward this end) 

– Use of technical language 
Czech 
Republic  

– Level of dominance or guidance – Degree of involvement (are students 
active or passive) 

– Level of demand 
– Degree, nature of structure in activities 

Hong 
Kong 
SAR  

– Level of dominance or guidance 
– Degree of apparent planning 

– Degree of involvement (do students 
present their ideas) 

– Level of demand/expectations 
– Student choice in mathematics/activities 
– Degree of collaborative work 

– Richness vs. shallowness 
– Degree of conceptual thinking vs. rules/ 

computation 

North 
America 

– Level of dominance or guidance 
– Degree to which textbook is followed 

– Level of demand/expectations – Degree of focus on rules 
– Degree of structure determined by text 

Swiss-
French 

– Level of dominance or guidance – Degree of involvement (are students 
asked to do mathematical work and to do 
problems at the board) 

– Degree of responsibility and autonomy 

– Level of demand 
– Nature and amount of reasoning required 
– Use of technical language 

Swiss-
German  

– Level of dominance or guidance (control) – Degree of involvement (are students 
asked to provide independent 
constructions) 

– Extent of student choice 
– Degree of cooperative work 

– Extent of conceptual development 
– Use of technical language  

Swiss-
Italian  

Varied, no prominent theme – Degree of involvement (are students 
asked to provide independent 
constructions) 

– Extent of learning opportunities (how 
does content allow students to learn) 

– Degree of focus on technical competence 
– Clarity of lesson objectives 
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Behind this general agreement, there were some interesting differences in how 
these constructs were defined or at least what aspects of these constructs were 
emphasized. Student involvement, for example, meant somewhat different things to 
different groups of educators. Some mathematics educators (e.g., Australia) focused 
on involvement through participation in lesson activity, often in solving real-life 
problems. Other mathematics educators (e.g., Swiss-German, Swiss-Italian) spoke 
about involvement as opportunities to construct ideas independently. The extent to 
which students can choose how they participate was also mentioned by some groups 
(e.g., Hong Kong SAR, Swiss-German), as was the degree of responsibility and 
autonomy held by students (Swiss-Italian). 

A second example of differences in nuance behind more general agreement can  
be found in the groups’ commentaries about the mathematics content and its level of 
demand. The educators in Hong Kong SAR, for example, expressed a clear separa-
tion in the richness of content from whether it is mostly about rules versus concepts. 
That is, some lessons were judged to be rich mathematically and mostly about rules 
or procedures. In these cases, the Hong Kong SAR group looked for the ways in 
which the rules were developed. This same disaggregation between richness versus 
shallowness from rules versus concepts was not apparent in all groups. 

All of the educator groups indicated that many of the lessons did not meet their 
standard of effective teaching. In fact, several groups commented that none of the 
videotapes depicted the type of teaching they would like to see in eighth-grade 
mathematics classes. Although these comments do not mean that all groups held 
exactly the same vision of effective teaching, it does suggest that they set a similar 
level of standard for what counts as effective.  

CONCLUSIONS 

Shared Images of Effective Teaching  

At a general level, the mathematics educators from all countries—Australia, Czech 
Republic, Hong Kong SAR, North America, and Switzerland—tended to agree on the 
features they were looking for in effective mathematics teaching. First, all groups 
indicated that students should play a significant role in the classroom rather than 
having it dominated by the teacher. They agreed that the teacher should allow 
students to actively participate in making sense of the mathematics. Second, all of the 
groups commented on the degree of challenge posed by the mathematics content in 
the lessons. Those lessons deemed mathematically demanding were held in greater 
esteem than those whose content was considered slim or minimal. Also noted by the 
educators was the extent to which the content was developed. They reacted nega-
tively to lessons that simply demonstrated rules and procedures and asked students  
to practice. 

It is interesting that mathematics content was identified and described so often by 
the groups, given that the task description encouraged the participants to focus on 
instructional methods rather than content (see Table A1). Clearly, all mathematics 
educator groups viewed content as an essential aspect of methods—as a main 
ingredient in defining effective mathematics teaching.  
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Differences Among the Educator Groups 

Differences among the educator groups appeared to revolve around the ways they 
defined some of the general constructs, such as student involvement, as well as the 
degree to which they judged a desired attribute, was present in the videotaped 
lessons. In the case of student involvement, the Swiss-German and Swiss-Italian 
educator groups looked for evidence that students provided independent construc-
tions. The Hong Kong SAR and Swiss-French educators looked for students to 
present their ideas and work. The Swiss-French were interested also in whether 
students were asked to do mathematical work. The Australian educators took a 
broader view, examining the activities in which students were engaged, and the 
Czechs were more general still, noting whether students were active or passive. 

In many cases the educators agreed on the qualities they wanted to see, but 
differed in their interpretations of how prominently those qualities were displayed in 
the particular lessons they viewed. For instance, with regard to the mathematical 
content in the Hong Kong SAR lessons, all of the educators wanted to see evidence 
of reasoning and conceptual thinking. However, some of the groups more than others 
were confident that these features were present in the lessons. 

On a few occasions the educator groups agreed on the presence (or absence) of 
lesson features, but disagreed about whether these features were positive or negative. 
This was particularly true with respect to their comments about lesson climate. For 
example, all of the educator groups who commented on the climate in the Dutch 
lessons agreed that it was casual and informal, yet two of the groups saw the relaxed 
atmosphere in a positive light, whereas three of the groups felt that it led to discipline 
problems. 

Occasionally, the mathematics educators viewed the lessons from their own 
country differently from their international colleagues. For example, most of the 
educator groups described the two videotaped Australian teachers as playing a strong, 
guiding role, while leaving the students relatively uninvolved in demanding mathe-
matics. By contrast, the Australian educators felt these two teachers did not assume a 
dominant role and did attempt to involve their students, although they acknowledged 
that some of their attempts might have failed. Each educator group’s frame of 
reference is likely shaped by their experiences working with many teachers within 
their country. The Australian educators’ comments might have been made in relation 
to other Australian teachers they have worked with and observed. Indeed, these 
different frames of reference for the various educator groups underscore the signi-
ficance of the fact that, on the whole, the educators’ impressions of lessons from their 
home country were in agreement with the impressions of the educators from (at least 
some of) the other countries.  

What Does This Tell Us? 

Before returning to the question of whether educators across countries share a vision 
of effective mathematics teaching, we need to insert an important caveat. We have 
been implying, by naming the mathematics educator groups with the countries in  
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which they work, that a group represents the views of an entire country. This cannot 
be true because surely there is greater variation among mathematics educators within 
a country than represented by the small number of group members who participated 
in this study and, further, we have no way of knowing how representative of the 
country are the views of the group members. Having said this, we do believe that  
the National Research Coordinators in each country invited participants who were 
credible mathematics educators in each country. In addition, there was no apparent 
connection among the participants across countries. Consequently, the results can be 
interpreted as judgments of respected mathematics educators in each country arrived 
at independently of the judgments of those in other countries. 

Given this context, we believe it is fair to conclude that the mathematics educators 
across the five countries in this study share some significant components of a vision 
of effective teaching. To address the opening question of the chapter, the data we 
have presented suggest that the differences in classroom teaching across countries (as 
analyzed and reported elsewhere; see Hiebert et al., 2003a, 2003b) do not result from 
translating into practice different visions of effective teaching promoted by mathema-
tics educators in the respective countries. In general, the visions of effective teaching 
expressed by mathematics educators across countries show much more similarity 
than do the country’s classroom practices. In other words, many of the differences in 
classroom practices across countries appear to exist in spite of experts’ views rather 
than because of them. As noted in the introduction, this might be due to the much 
greater level of communication and collaboration across country boundaries by 
mathematics educators than by classroom teachers. 

Reinforcing this conclusion is the fact that all the mathematics educators 
participating in this study expressed some disappointment in the quality of classroom 
practices revealed on the videotapes, including lessons in their own country. In their 
judgment, their visions of effective teaching were not being realized in the classroom. 
All of these countries share the problem of translating visions into practice. Recall 
that the countries selected for inclusion in the TIMSS 1999 Video Study, with the 
exception of the United States, had high mathematics achievement as measured by 
the TIMSS 1995 assessment. Therefore, it is particularly interesting that the 
examples of teaching from these countries did not meet the standard set by this group 
of international educators.  

There is a sense in which the findings on educators’ judgments parallel our earlier 
work on classroom practices. At a general level of description, classroom practices 
look quite similar; at a more specific level, there are interesting and educationally 
significant differences (Givvin et al., 2005; Hiebert et al., 2003b). It might be fair to 
say the same thing about educators’ judgments. Mathematics educators in different 
countries identified common, key features of effective instruction, but defined some 
of the general constructs in different ways. We believe these differences could be the 
basis for productive international discussions among mathematics educators. We see 
the forums for international communications and collaborations not only as possible 
explanations for the current similarities of views but also as forums for continued 
discussions about differences. We conjecture that the learning opportunities of such  
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discussions will increase if they are centered on concrete referents of teaching. 
Imagine, for example, the learning opportunities for the mathematics educators  
who participated in this study if we could have arranged a joint conference of all 
participants to share and discuss their judgments of the videotaped lessons. Visions 
of effective teaching in each country clearly could be enriched through such collec-
tive examinations. 

NOTES 
1 For convenience, in this chapter Hong Kong SAR is referred to as a country. Hong Kong is a Special 

Administrative Region (SAR) of the People’s Republic of China. We held separate meetings with 
educators in each of the language regions of Switzerland, but here count Switzerland as a single 
country. 

2 The Japanese lessons collected for the TIMSS 1995 Video Study were reanalyzed for the TIMSS 1999 
Video Study.  

3 A meeting of Dutch mathematics educators was planned but did not take place due to logistical 
difficulties. Because Japanese mathematics educators did not participate in the 1999 data collection, 
they were not part of this study. We will refer to the group that met in the United States as North 
American; 4 of the members were from the United States and 1 was from Canada. 

4 The National Research Coordinators for the TIMSS 1999 Video Study were: Australia – Jan Lokan 
(1998-2001) and Barry McCrae (2002-2003), Australian Council for Educational Research; Czech 
Republic – Jana Strakova, formerly at the Institute for Information on Education; Hong Kong SAR – 
Frederick Leung, The University of Hong Kong; Switzerland – Kurt Reusser, University of Zurich; and 
United States – Patrick Gonzales, National Center for Education Statistics. 

5 In the case of the Czech Republic, the National Research Coordinator selected experienced mathema-
tics teachers to participate. 

6 An international group of specially trained coders analyzed the TIMSS 1999 Video Study data. They 
were fluently bilingual and could therefore watch the lessons in their original language. In most cases, 
they were born and raised in the country whose lessons they coded (Jacobs et al., 2003).  

7 With the exception of one Hong Kong SAR classroom, the lessons viewed by the mathematics 
educators are not the same as those released publicly for the mathematics component of the TIMSS 
1999 Video Study. Most of the lessons viewed by the mathematics educators are considered “restricted 
use,” meaning that permissions were not obtained for these lessons to be shown publicly. However, 
copies of the lessons for public release, either in their entirety or as a series of clips, are available from 
http://www.pearsonschool.com/index.cfm?locator=PSZ4Z4&PMDbProgramId=62001&PMDbSiteId=
2781&PMDbSolutionId=6725&PMDbSubSolutionId=21372&PMDbCategoryId=806.  

8 Reports written in a language other than English were translated into English.  
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APPENDIX 

Table A1. The Task Given to Each Educator Group 

Task Goal 

The goal of the task is to provide an overall assessment of some key similarities 
and differences in eighth-grade mathematics teaching among the six participating 
countries based on viewing two “typical” lessons from each country. We would 
like you to focus on the methods used to teach mathematics rather than other 
features, such as the level of the content. In particular, we are interested in the 
kinds of learning opportunities provided for the students and the nature of the 
mathematical reasoning that is evident. However, we also welcome your comments 
on other dimensions of similarity and difference that you find especially striking.  

Task Description 

We would like you to spend about two hours per country--watching the lessons 
and discussing the nature of teaching that you see. We have edited the lessons so 
that you can view both lessons in about an hour; however, you are free to view the 
entire lesson if you would like. Please prepare a consensus written report 
(indicating any areas where there is disagreement among yourselves) that 
addresses the goal of the task described above. Don’t worry about the written form 
of the report. Unpolished statements that capture your main impressions are fine. 
Examples are helpful.  

Suggested format for your report.  To increase the likelihood that meaningful 
comparisons can be made among the reports from each country, we suggest that 
you organize your comments in the following way. 

1. Identify the dimensions you used to compare the lessons and provide all 
of the comments you made about each country’s lessons along these 
dimensions (some dimensions might be relevant only for some countries). 
This requires keeping notes of your discussions while reviewing the 
lessons. 

2. Summarize your conclusions about major similarities and differences 
among the lessons. 

3. Suggest the major “stories” that you think can be told from these lessons 
(assuming the remaining lessons in the sample are similar to these). 

4. Provide whatever comments you would like about the lessons from this 
set that you think are high quality or exemplary and identify the key 
elements that distinguish high quality lessons from the rest. 
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Table A2. Educator Groups’ Impressions of the Australian Lessons 

Educator 
Group 

Teacher’s role Students’ role Content Climate 

Australia  – Guide students to 
understanding 

– Attempts to involve 
students through activities 

– Little emphasis on public 
performance of students 

– Deformalizing the math and 
showing its relevance 

– Sometimes unfocused, so 
significant features may be 
unclear at the end 

– Sequence and structure of the 
math not emphasized 

– Reasoning not directly 
encouraged 

– Technical language underused 

– Casual and informal  
– Many social interactions 

Czech 
Republic  

– Teacher directed (“frontal”) 
– No clear lesson structure 

– Little activity or 
involvement 

– Not very demanding  
– Inaccurate terminology 

sometimes used 
– Based on practical applications 

– Teacher is “natural authority” 
– Informal attitude of students 

toward teacher  

Hong 
Kong 
SAR 

– Teacher-led 
–  Not well planned  

– Few hands-on activities  
– No collaborative work  
– No student presentation  
– Relatively low expectations 

of students 

– Low-level computation  
– Superficial (shallow) math 

content 
– Rule-oriented 

– Laissez-faire atmosphere 
– Lack of discipline 

North 
America  

– Teacher helps students 
figure out the rules, makes 
things easy for them, is ally 
of the students, prepares 
them for tests 

– Follows the spirit of the 
textbook, but not totally 
bound to it 

– Students are protected from 
thinking very hard  

– Low math demand on 
students 

– Focus is on rules and 
procedures rather than concepts 
and conceptual understanding 

– The math is situated 

Opinions across the lessons 
were mixed 
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Educator 
Group 

Teacher’s role Students’ role Content Climate 

Swiss-
French  

– Teacher provides strong 
guidance, intervenes when 
there are errors 

– “Transmissive” – little 
autonomy given to students  

– Authoritarian, directed by 
the teacher 

– Little is asked of students, 
low expectations of students 

– Fragmented, low-level 
– Little emphasis on 

mathematically correct language 

– Amicable  

Swiss-
German  

– Teacher takes control of the 
cognitive process and 
leaves little leeway in 
making independent steps  

– Teacher shows the correct 
solution or solution method 
in response to mistakes 

– Students expected to repeat 
and automate procedures 
demonstrated by the teacher 
in small steps 

– No opportunity to discover 
or construct math structures 

– Opportunities for 
cooperation between 
students not observed 

– Purely procedural, without an 
in-depth understanding of the 
math concepts that are behind 
the procedures 

– Lower emphasis on correct 
mathematical terminology  

– Terms are defined, developed, 
and then applied – a deductive 
instructional pattern 

– Relaxed but well disciplined 
– Sympathetic and respectful 

teacher-student relationship 
– Motivation is extrinsic – to 

produce correct solutions on 
the test 

Swiss-
Italian  

– Completely teacher guided – Students learn by repetition, 
not by math reasoning 

– Don’t create their own 
spontaneous knowledge 

– Very minimal content  
– Great attention to application of 

rules 
– No real learning opportunities 

No comments made 
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Table A3. Educator Groups’ Impressions of the Czech Lessons 

Educator 
Group 

Teacher’s role Students’ role Content Climate 

Australia – Teacher is dominant  – Lesson is for teaching 
– Learning through student 

activity or practice is separate 
or elsewhere 

– Student’s publicly assessed in 
beginning 

– Appropriate technical language – Little social interaction 
between teacher-students 
and students-students 

Czech 
Republic  

– Teacher directed 
(“frontal”) and dominated 

– Lesson highly structured/ 
ordered/routinized 

– Passive 
– Some use of groups 

– Demanding  
– Formal material covered 

– Formal and authoritative  
– Teacher keeps a distance 

from students 

Hong 
Kong 
SAR 

– Teacher-led  
– Continuous formative 

assessment  
– Teacher has authoritative 

role 

– A lot of student presentation  
– Little student choice of the 

mathematics to learn  
– High expectations of students 

– Math content dense and rich  
– Emphasis on computation and 

factual recall 
– Both process and the correct 

solution are stressed 

– Clear classroom routines  
– Serious atmosphere 

North 
America 

– Lessons carefully planned  
– Teacher explores ideas 

beyond what happened in 
the book 

– Teacher does not shoulder 
the entire workload  

– Held accountable for learning  
– Expected to do some learning 

on their own 
– High math demand on students 
– Students examined at the 

beginning 

– Focus is on rules, technical 
aspects of math language, and 
symbol manipulation 

– Linear organization to the math 
development, learning one idea 
or skill in preparation for the 
next 

No comments made 

Swiss-
French  

– Teacher is authority  
– Activity guided by the 

teacher 

– Students are involved 
– Their work is important  
– Students used as “technical 

assistants” and take part in the 
teaching workload 

– High level of difficulty – Students pay attention, 
have respect for the teacher 
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Educator 
Group 

Teacher’s role Students’ role Content Climate 

– Given responsibility without 
autonomy (i.e. rarely ask 
questions) 

– Students are responsible for 
doing a problem on the board; 
they get judged by their peers 
and graded by the teacher  

Swiss-
German  

– Teacher organizes the 
lesson linearly and controls 
every detail of the 
instruction, even during 
private time 

– Through direct teaching, 
teacher makes the deep 
structure of the math 
procedures transparent 

– Lessons carefully planned 
and organized efficiently 

– Students reproduce the 
cognitive structure 
demonstrated by the teacher, 
with little leeway for 
alternative solution methods  

– Students’ mistakes are 
exhibited publicly and 
recognized as learning 
opportunities  

– Phases of seatwork, but 
cooperation is prohibited 

– Students are given public 
feedback on their performance 
in the form of grades 

– Content is composed of small 
steps and meaningful units that 
build on each other 

– Knowing the “how” and “why” 
of procedures is important  

– Correct mathematical language 
is valued 

– Intense, focused, and 
disciplined atmosphere 

– High degree of pressure put 
on students  

– Emphasis on social 
comparison 

Swiss-
Italian  

– Teacher concerned about 
the students’ learning 
process 

– The math is carried through 
dialogue  

– Students don’t ask questions 
but have an active role doing 
“research” and inductive 
thinking 

– Goal is to reach technical 
ability, but at the same time 
allow students to understand 
why a certain mathematical 
process is followed 

– Heavy emphasis on the 
technical aspects 

– Problems aren’t very practical  

– Good environment  
– Teacher has control of the 

classroom 
– Teacher and students share 

the same values and respect 
the same rules 
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Table A4. Educator Groups’ Impressions of the Hong Kong SAR Lessons 

Educator 
Group 

Teacher’s role Students’ role Content Climate 

Australia  – Teacher is dominant  – Student involvement not 
highly valued 

– Well structured 
– Sequencing is important  
– Textbook provides much of the 

learning structure 
– Encourages mathematical 

thinking and reasoning 
– Stress on relational 

understanding as opposed to 
rote understanding  

– Appropriate technical language 

– Students quiet and 
submissive  

– The work is serious and 
important 

– Little social interaction 
between teacher-students and 
students-students 

Czech 
Republic  

– Teacher directed 
(“frontal”) 

– Lecture-like 

– Minimal activity – Formally structured 
– Variety 

– Formal and authoritative 
– Great distance between 

students and teacher  
– Based on “Asian discipline” 

Hong 
Kong 
SAR  

– Teacher-led 
– Knowledge is given by the 

teacher 
– Well planned 

– Students seem to be treated 
as calculation and 
computation machines 

– A lot of student presentation 
– No collaborative work 
– Moderate mathematics 

demand placed on students 

– Rich content  
– Computation/calculation 

emphasized 
– Rule-oriented 
– Low emphasis on concepts  
– Teacher mathematically 

competent 

– Clear classroom routines 

North 
America 

– Teacher dominated – Moderate math demand on 
students 

– Very textbook driven, based on 
examples worked out in the 
students’ book 

Opinions across the lessons 
were mixed 

Swiss-
French  

– Teacher is authority  
– Activities guided by the 

teacher 

– Students given responsibility 
without autonomy (i.e. rarely 
ask questions, must do what 

– High level of difficulty – Students highly disciplined 
– Students put forth a high 

degree of concentration and 
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Educator 
Group 

Teacher’s role Students’ role Content Climate 

is proposed) 
– Often work out problems at 

the board that are judged by 
the teacher and peers 

effort, and have respect for 
the teacher 

Swiss-
German  

– Teacher walks through 
step by step in a clear and 
direct way 

– Teacher shows the correct 
solution or solution 
method in response to 
mistakes  

– Teacher often answers 
their own questions 

– No independent cognitive 
constructing of the math 
structural knowledge  

– Students often answer 
teachers’ questions together 
in sync (“choir style”) 

– Participation limited to short, 
predictable statements 

– Opportunities for students to 
acquire a deeper understanding 
of math structures and 
principles  

– Training of procedural skills, 
with logical math explanations 
for the prescribed method 

– Incorrect student comments are 
eliminated through strong 
teacher guidance 

– Emphasis on correct use of 
math terminology 

– Following a review, new 
content is introduced and then 
practiced 

– Disciplined and work-
intensive atmosphere  

– A high degree of pressure to 
succeed and a competitive 
character 

– Extrinsic incentives are 
emphasized 

Swiss-
Italian  

– Repetition-imitative 
method  

– Seems to be a clear 
contract between the 
teacher and students  

– Very few instances when the 
students can actively 
participate  

– Students don’t discover the 
learning process themselves 

– Goal is for students to gain 
instrumental competence and 
be competitive  

– Focused on competence in 
technical abilities  

– Lessons based on knowledge 
already known to students 

– No real “learning experiences” 
– Lesson objectives not clearly 

explained 

– Competitive 
– Use of microphone affects 

rapport between students and 
teacher 
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Table A5. Educator Groups’ Impressions of the Dutch Lessons 

Educator 
Group 

Teacher’s role Students’ role Content Climate 

Australia – Not teacher dominated – Little emphasis on public 
performance of students 

– Sequence and structure of the 
math not emphasized 

– Textbook provides much of 
the learning structure 

– Casual relationships between 
teacher and students 

– Many social interactions 

Czech 
Republic  

– Teacher directed (“frontal”) – Much student responsibility  
– Active 
– Some use of groups 

– Not very demanding 
– Structured scheme: 

homework, new material, 
practice, then test 

– Equality and partner-like 
relationship between teacher 
and students  

– Mutual tolerance 
– Liberal 
– Informal 

Hong 
Kong 
SAR  

– Low requirement on the 
teacher 

– Teacher plays a “friendly” 
role 

– No student presentation  
– No collaborative work 
– Students willing to ask 

questions 
– Low expectations of students 

– Superficial (shallow) math 
content 

– Lesson covers a lot of 
questions (math problems), 
but there are no mathematics 
concepts involved 

– Laissez-faire atmosphere  
– Lack of discipline 
– Class out of the teacher’s 

control 

North 
America 

– Teacher does not go farther 
than the textbook: “If the 
book does not ask, the 
teacher does not ask”  

– Student’s task is to work on 
assigned textbook problems 
independently 

– High math demand on 
students 

– Challenging topics and 
problems 

Opinions across the lessons 
were mixed 

Swiss-
French  

– Teacher guides and 
simplifies the work for 
students 

Opinions across the lessons 
were mixed 

– Focus is on rules and results  
– Opportunities for math 

reasoning are not well 
exploited  

Opinions across the lessons 
were mixed 
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Educator 
Group 

Teacher’s role Students’ role Content Climate 

Swiss-
German  

– Teacher is coach, providing 
individual learning support 

– Teacher plays the role of 
facilitator  

– Lessons are guided only to a 
small degree by the teacher  

– Students have a high degree 
of control to explore 
procedures and construct 
their own math 
understanding 

– Mistakes are recognized as 
learning opportunities  

– Can get help from their 
classmates and tutoring from 
the teacher 

– Learning to solve problems 
by exploring, without 
instruction on standard 
solution procedures  

– Opportunities for students to 
acquire a deeper 
understanding of math 
structures and principles 

– Development of higher order 
thinking not observed  

– Relevant to real-life, and not 
very abstract 

– Little observable emphasis 
on correct mathematical 
language 

– Math terminology is casual 
and undemanding 

– Extensive discussion of prior 
homework, then new 
problems assigned and 
worked on independently for 
much of the lesson 

– Noise level is high, and 
discipline of students is a 
frequent issue  

– Chaotic 
– Very permissive and relaxed 

environment  
– No extrinsic motivators 

present 

Swiss-
Italian  

Opinions across the lessons 
were mixed 

– Students not involved, either 
due to teacher’s lack of 
attempts or difficulty in 
finding the appropriate 
strategies 

– A division exists between 
theory and practice  

– No real occasions to learn  

– Teacher seems to be 
detached or has difficulty 
relating, and students seem 
distracted and uninterested  

– Efforts between the teacher 
and students to interact fail  

– Teacher and students lack 
rapport 
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Table A6. Educator Groups’ Impressions of the Swiss Lessons 

Educator 
Group 

Teacher’s role Students’ role Content Climate 

Australia – Teacher is dominant  – Student activity and 
involvement valued 

– Sequence and structure of the 
math emphasized  

– Math thinking and reasoning 
encouraged 

– Appropriate technical 
language 

Opinions across the lessons 
were mixed  

Czech 
Republic  

– Teacher works together with 
students  

– Well prepared 

– Active in problem solving 
– Focused, disciplined, 

motivated 

– Structure focuses on problem 
solving  

– Not very demanding, but 
well connected 

– Good working morale and 
discipline  

– Friendly relationship 
between teacher and students  

Hong 
Kong 
SAR  

– Teacher-led 
– Well planned  

– High student engagement and 
involvement 

– A lot of oral student 
presentation 

– Individual student care, but 
no collaborative work 

– A lot of student choice of 
mathematics/activities 

– Quite high demand on 
students’ work 

– Rich math content 
– Thinking process emphasized 
– Calculation not emphasized  

– Enjoyable atmosphere for 
students, self-motivation is 
quite high 

North 
America 

Opinions across the lessons 
were mixed  

– Degree of thinking students 
asked to do varies  

– Math demand on students 
varies from low to moderate  

Opinions across the lessons 
were mixed  

No comments made 

Swiss-
French  

– Teacher may provide indirect 
or subtle guidance 

– Students are involved and 
participate in doing the work 

Opinions across the lessons 
were mixed  

No comments made 
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Educator 
Group 

Teacher’s role Students’ role Content Climate 

Swiss-
German  

– Teacher prepares and highly 
structures the lessons based 
on didactics  

– Knowledge is often 
developed in a teacher-led 
instructional conversation  

– During individual work, 
teacher tries to diagnose 
mistakes and provide hints 

– Students participate actively  
– Some student directed 

learning situations, where 
they construct cognitive steps 
independently 

– Discovery and individual (or 
group) problem-solving  

– Mistakes are recognized as 
learning opportunities 

– Focus is on understanding 
and meaning, rather than 
procedures 

– Students have opportunities 
to acquire a deeper 
understanding of math 
structures and principles 

– Respectful climate  
– Lack of focus on extrinsic 

motivators  

Swiss-
Italian  

Opinions across the lessons 
were mixed  

– Student’s role varies from 
repeating procedures 
established by the teacher to 
time for “thought-reflection” 
and discovery 

– The degree to which the 
lessons involve “learning 
situations” varies  

– The educational objective of 
the lesson is not always 
clearly defined 

– Quiet, serene, responsible 
environment 

Table A7. Educator Groups’ Impressions of the U.S. Lessons 

Educator 
Group 

Teacher’s role Students’ role Content Climate 

Australia – Teacher is dominant – Student involvement not 
highly valued 

– Little emphasis on public 
performance of students 

– Reasoning not directly 
encouraged 

– Stress on rote understanding 
as opposed to relational 
understanding 

– Technical language overused 

– Easy relationship between 
teacher and students  

– Teachers accept a low level 
of student attention 

Czech 
Republic  

– Teacher-controlled – Independent work under 
teacher’s guidance  

– Goal is to pass test 

– Material presented 
schematically without 
emphasis on fundamentals 

– Teacher is “natural authority” 
– Firm discipline 
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Educator 
Group 

Teacher’s role Students’ role Content Climate 

– Some structure 
– Not very demanding 

Hong 
Kong 
SAR  

– Teacher-led – Students not expected to 
think deeply and given low-
level tasks 

– A lot of student choice of 
activities 

– Superficial (“slim”) and 
simple math content  

– Emphasis on computation 
and factual recall 

– Order kept 

North 
America 

– Teacher helps students 
prepare for tests and doesn’t 
explore ideas beyond what 
happened in the book 

– Students not asked to reason 
– Students not asked to make 

personal records of their 
work and the work of the 
class 

– Low math demand on 
students 

– Lessons tightly linked to 
materials in the text or 
provided by the publisher 

No comments made 

Swiss-
French 

– Step by step guidance – Students don’t hesitate to ask 
questions, but exchanges are 
only at an elementary level 

– Focus is on knowing “how”  
– Little or no justification of 

techniques and reasoning  
– Prior homework is discussed, 

but they don’t get into what 
the difficulties were 

– Good ambiance and relative 
freedom of students 

Swiss-
German  

– Teacher demonstrates and 
students practice  

– Teacher demonstrates the 
content quickly but also with 
redundancy 

– Teacher shows the correct 
solution or solution method 
in response to mistakes  

– Verbal participation is 
infrequent and often limited 
to fill-in-the-blank questions  

– Even during seatwork, 
students guided step-by-step 
by the teacher 

– No opportunity for group 
work observed 

– Emphasis on procedural 
skills, not meaning  

– Procedures are not connected 
and integrated into a coherent 
knowledge structure 

– Higher order mathematical 
principles are not taught 

– Problems solved in small 
steps according to prescribed 

– Respectful climate  
– Motivation is extrinsic – to 

do well on the test 
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Educator 
Group 

Teacher’s role Students’ role Content Climate 

procedures and rules 
– General, “open” problems 

not posed 
– Correct math terminology 

valued highly  
Swiss-
Italian  

Opinions across the lessons 
were mixed  

– Very few instances when 
students can actively 
participate 

– Students don’t discover the 
learning process themselves 

– Learning opportunities vary 
from none to learning only 
technical aspects  

– Lessons based on knowledge 
already known to students 

– Lesson objectives not clearly 
explained  

– The living experience of the 
students appears to be 
positive 
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