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The Third International Mathematics and Science Study (TIMSS) 1999 Video Study 
aims at describing and comparing eighth-grade mathematics teaching practices 
among seven countries in order to identify similar or different classroom features.  
Since East Asian students have consistently performed well in recent international 
studies of mathematics achievement, this paper intends to analyze the TIMSS Video 
Study data for the East Asian country of Hong Kong in order to see whether there 
are classroom practices that can be used to explain students’ high achievement in 
mathematics.  The data analysis however yields conflicting results.  While a 
qualitative analysis of the data shows that the quality of mathematics teaching in 
Hong Kong is high, a quantitative analysis of the same data shows that teaching in 
Hong Kong is rather traditional and teacher-centred.  The conflicting results point 
to the complexity in interpreting video data on classroom practices and of 
achievement data in international studies.  The results are then interpreted with 
respect to the underlying cultural values in East Asia, and implications for 
methodology in analyzing video data, as well as for educational reform in East 
Asian countries and other countries are discussed.  

 

Introduction 

Students from East Asian countries 2  have consistently outperformed their 
counterparts in the West in international comparative studies of mathematics 
achievement such as the Third International Mathematics and Science Study 
(TIMSS3) (Beaton et al, 1996; Mullis et al, 1997; Mullis et al, 2000; Mullis et al, 
2004) and the OECD Program for International Student Assessment (PISA) 
(OECD, 2001; 2003; 2004).  However, the high achievements of East Asian 
students do not seem to have been accompanied by correspondingly positive 
attitudes towards mathematics (Leung, 2002).  An obvious question to ask of such 

                                           
1 Paper to be delivered at the APEC-Tsukuba Conference, Tokyo, Japan, 16 January, 2006. 
2 East Asian “countries” in this paper refer to Chinese Taipei, Hong Kong, Japan, Korea and Singapore.  Although 

some of them (e.g. Hong Kong) are not countries, for convenience the generic term “countries” will be used to 

refer to all participants in these international studies. 
3 TIMSS was renamed Trends in International Mathematics and Science Study starting from the 2003 Study. 

 



 

international studies is what accounts for high achievement, and in particular, what 
accounts for the high achievement of East Asian students despite their negative 
attitudes towards mathematics.  Since students learn most of their knowledge in the 
classroom, it is reasonable to expect that the instruction they receive should be a 
major factor in influencing their achievement. 

In this paper, the TIMSS 1999 Video Study data for the East Asian country of 
Hong Kong are analyzed to see whether there are classroom practices that can be 
used to explain students’ high achievement in mathematics.  Methodological issues 
related to comparative classroom studies are then discussed, and results of the 
Study are interpreted with reference to the East Asian culture.  Finally some 
implications of the findings of the study are drawn for mathematics curriculum 
development in East Asian and other countries. 

 

The TIMSS 1999 Video Study 

The TIMSS 1999 Video Study (hereafter referred to as the Study) examined 
instructional practices in eighth grade mathematics for seven countries: Australia, 
Czech Republic, Hong Kong SAR, Japan, Netherlands, Switzerland, United States.  
The goals of the Study were to: 

• describe and compare eighth-grade mathematics teaching across seven countries 
• discover alternative ways to teach mathematics  
• examine teaching in one’s own country with fresh eyes, and 
• create digital library of public use videos for teacher professional development 

(Hiebert et al, 2003) 

Japan did not collect video data for mathematics in 1999, but the Japanese data for 
the TIMSS 1995 video study were re-analyzed using the 1999 methodology in 
some of the analyses.  For this reason, only the Hong Kong data will be 
highlighted for discussion below, since it is the only East Asian country for which 
data was collected in the 1999 Study. 

Sampling, Data Collection and Analysis 

Sampling 

 



 

To obtain a representative sample of eighth-grade mathematics classrooms in each 
of the participating countries, a national probability sample 4  of a target of 100 
schools was drawn in the Study.  One mathematics class was then randomly 
selected from each of the schools, and only one lesson was videotaped for the 
sampled class.  Including the 50 Japanese lessons videotaped in 1995, altogether 
638 lessons were videotaped, ranging from 78 lessons (the Netherlands) to 140 
lessons (Switzerland5) per country. 

Since the eighth grade mathematics curriculum in the seven countries differs from 
each other, it has not been possible to match the content of the videotaped lessons 
in different countries.  Instead, lessons were randomly selected across the school 
year so that they covered the content taught in the whole of the eighth grade in the 
country. 

Data Coding and Analysis 

Videotaping in all countries followed standardized camera procedures.  Two 
cameras were used, with one camera focusing on the teacher and her interaction 
with students, and the other camera focusing on the whole class.  All data from the 
seven countries were assembled together and analyzed by an international video 
coding team, advised by an expert group with members (known as national 
research coordinators) from each of the participating countries.  Although the 
working language of the project was English, data analysis for individual countries 
was performed in the language used in the classrooms.  Members of the 
international video coding team were all fluently bilingual (in the language used in 
the classrooms concerned and English) researchers, and working together they 
developed codes to apply to the video data.  Three marks (i.e., the in-point, out-
point, and category) for the codes were evaluated and included in the measures of 
reliability.  For any code, if the reliability measures fell below the minimum 
acceptable standard after numerous attempts, it would then be dropped from the 
study.  Altogether, 45 codes survived and were applied in seven coding passes to 
each of the videotaped lessons. 

The Mathematics Quality Analysis Group 

The quantitative analysis described above is fine grained, and allows details of the 
lessons to be captured.  On the other hand, there is a danger that fine grained 
analysis would break down the lessons into minute constituent parts but the parts 

                                           
4 The sample was a Probability Proportional to Size (PPS) one, i.e., the probability that a school being chosen is 

proportional to the size of the school as measured by the number of eighth grade students in the school. 
5 In Switzerland, since there were three major languages of instruction, more schools were selected so that 

instructions across different language groups may be compared. 

 



 

may not fit with each other to form back a meaningful picture of the lesson.  For 
this reason, in addition to the quantitative analysis described above, a number of 
more qualitative analyses were performed.  One such analysis was performed by an 
expert panel, known as the Mathematics Quality Analysis Group, comprising 
mathematicians and mathematics educators at the post-secondary level.  The group 
reviewed a randomly selected subset of 120 lessons (20 lessons from each country 
except Japan6) and evaluated the quality of the lessons based on expanded “lesson 
tables” prepared by the international video coding team.  The “lesson tables” 
contained detailed written descriptions of the lessons, including the classroom 
interaction, the nature of the mathematical problems worked on, goal statements, 
lesson summaries, and other relevant information.  These lesson descriptions were 
examined “country-blind”, with all indicators that might reveal the country 
removed. 

 

Mathematics Classrooms in Hong Kong 

A. Instructional Practices as Portrayed by the Analysis of the Codes 

Whole-class interaction dominated 

In describing the kinds of teacher and students interaction in the seven countries, 
the Study defined five types of classroom interaction: public interaction, private 
interaction, student presents information, teacher presents information, and mixed 
private and public work.  An analysis of the different types of interaction showed 
that the Hong Kong classroom was dominated by public or whole-class interaction.  
Three quarters of the lesson time was spent in public interaction while 20% of the 
lesson time was spent in private interaction (see Table 1 below).  These represent 
the largest proportion of lesson time in public interaction and the smallest 
proportion of lesson time in private interaction among the seven countries.  As the 
Study Report commented, “Comparing across countries, eighth-grade mathematics 
lessons in Hong Kong SAR spent a greater percentage of lesson time in public 
interaction (75 percent) than those in the other countries, except the United States.” 
(Hiebert et al, 2003: 54-55). 

 

 

 

                                           
6 Since this same group of experts performed a similar analysis on the 1995 TIMSS Video data, which included the 

Japanese data, the 1999 Japanese data was not included in this analysis. 

 



 

 

Table 1: Average Percentage of Lesson Time Devoted to Public and Private Interactions
Country Public interaction Private interaction Others 
Australia 52 48 0 
Czech Republic 61 21 18 
Hong Kong 75 20 5 
Japan 63 34 3 
Netherlands 44 55 1 
Switzerland 54 44 1 
United States 67 32 1 

Teacher talked most of the time 

What were the Hong Kong teachers and students doing during the whole-class 
interaction time?  The Study recorded and calculated the number of words spoken 
by the teachers and the students in the lessons 7  as indication of the kind of 
interaction that took place.  As can be seen from Figure 1 below, Hong Kong 
teachers spoke an average of about 5800 words per lesson while their students 
spoke only an average of 640 words.  Compared to other countries in the study, 
Hong Kong teachers (together with the US teachers who spoke an average of about 
5900 words per lesson) were the most talkative among the teachers in the 
participating countries.  In contrast, Hong Kong students were the least talkative 
among the students in all the seven countries. 
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Figure 1:  Average Number of Teacher and Student Words Per Lesson 

 

Combining the two sets of figures in Figure 1, Hong Kong classrooms have the 
highest ratio of average number of words spoken by the teacher to those spoken by 
                                           
7 Since lesson duration varies across countries, the lesson time reported here is standardized to 50 minutes. 



 

 

their students (Figure 2).  As the Study Report pointed out, “Hong Kong SAR 
eighth-grade mathematics teachers spoke significantly more words relative to their 
students (16:1) than did teachers in Australia (9:1), the Czech Republic (9:1), and 
the United States (8:1)” (Hiebert et al, 2003: 109).  When we factor in the 
relatively large class size of the Hong Kong classroom8, the reticence of the East 
Asian students is even more striking.   
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tudents solved procedural problems unrelated to real-life following prescribed 
methods 

udy, it was found that the lesson time in all the seven countries was 
dominated by students working on mathematical problems, and thus one of the 

S

In the St

major units of analysis in the study was the mathematical problems.  Different 
aspects of the characteristics of the problems worked on in the lessons were coded 
for analysis, and results of some of the analyses are discussed below. 

Nature of problem statements 

One important characteristic of the mathematical problems is the nature of the 
problem statements.  Three types of problem statements were defined in the Study 

                                           
8 The average class size of the lessons videotaped in Hong Kong was 37, which is significantly bigger than the 

class size of other countries in the study (except for Japan for which the class size data was not available) - the 

average class size in the other five countries ranged from 19 (Switzerland) to 27 (Australia).  So a ratio between 

teacher words and student words of 16 to 1 in Hong Kong is in effect a ratio of nearly 600:1 as far as an individual 

student in concerned. 



 

 

Figure 3: ement Type

based on the kind of mathematical processes implied by the statements.  They are 
using procedures, stating concepts, and making connections (Hiebert et al, 2003: 
98).  Figure 3 below shows the average percentage of problems of each problem 
statement type in the participating countries9. 
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problems worked on in the Hong Kong classrooms suggest that they were typically 

can be seen from Figure 3, the problem statements of nearly 85% of t

solved by applying a procedure or a set of procedures.  This percentage is highest 
among all the countries in the Study.  Problems with statements that called for 
mathematical concepts or constructing relationships among mathematical ideas and 
facts were relatively rare.  As the Study Report noted, “Hong Kong SAR lessons 
contained a larger percentage of problem statements classified as using procedures 
(84 percent) than all the other countries except the Czech Republic (77 percent)” 
(Hiebert et al, 2003: 98). 

Contexts of the problems 

In what contexts were these procedural problems set up when they were presented 
to the Hong Kong students?  Mathematics problems are usually either set up within 

                                          

some real-life contexts or simply presented using mathematical language or 
symbols (e.g., Solve the equation:  x2 + 3x – 8 = 0).  Many mathematics educators 
argue that mathematics problems presented within real-life contexts make 
mathematics more meaningful and hence more interesting for students. 

 
9 The data from Switzerland was not available since English transcripts were not available for all Swiss lessons. 



 

 

Figure 4 below shows the average percentage of problems that were set up with a 
real-life connection compared to those that were presented with mathematical 
language or symbols only.  As can be seen from Figure 4, Hong Kong lessons had 
most of the problems set up using mathematical language or symbols only, second 
to Japan.  Only 15% of the problems had a real-life connection, and more than 
80% of the problems were formulated with mathematical language and symbols 
only. 

Figure 4:  Average Percentage of Problems Per Lesson Set Up With a Real Life Connection or 

With Mathematical Language or Symbols Only 
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Choice of solution methods 

When Hong Kong students were presented with these procedural problems set up 
with mathematical language and symbols, how were they expected to deal with the 
problems?  Were they expected to solve the problems with prescribed methods, or 
were they given a choice and encouraged to solve the problems using different 
methods?  Mathematics educators usually think that to enhance students’ problem 
solving ability, they should be encouraged to solve the same problem with 
different methods.  In the Study, the number of problems worked on in which 
students had a choice of solution methods was noted, and the results are show in 
Table 2 below.  In Table 2, the left hand column gives the average percentage of 
problems per lesson in which students had a choice of solution methods, and the 
right hand column shows the percentage of lessons where there were at least one 
problem worked on in which students had a choice of solution methods. 

 



 

Table 2: Average Percentage of Problems Per Lesson and Percentage of Lessons With at Least 
One Problem in Which Students Had a Choice of Solution Methods

Country10 Average percent of 
problems with a choice of 
solution methods  

Percent of lessons with at 
least one problem with a 
choice of solution methods 

Australia 8 25 
Czech 
Republic 

4 20 

Hong Kong 3 17 
Japan 15 31 
Switzerland 7 24 
United States 9 45 

It can be seen from Table 2 that compared with other countries, Hong Kong had 
the least amount of problems where students were given a choice of solution 
methods, whether measured by average percentage of problems per lesson or by 
the percentage of lessons with at least one problem in which students had a choice 
of solution methods.  In only three percent of the problems worked on were 
students given a choice of solution methods, and such occasions happened in less 
than 20% of the lessons recorded. 

So we can see from the three characteristics of the problems discussed above that 
the mathematical problems Hong Kong students worked on in their classrooms 
were mainly problems unrelated to real-life.  The statements of the problems 
suggest that they were typically solved by applying a procedure or a set of 
procedures rather than calling for mathematical concepts or constructing 
relationships among mathematical ideas and facts.  Furthermore, students were 
expected to follow prescribed methods in solving these problems instead of being 
given a choice of solution methods. 

Summary 

From the results presented above, the instructional practices in the Hong Kong 
mathematics classroom as portrayed by the analysis of the codes in the Study can 
be characterized as follows: 

                                           
10 For the Netherlands, there were too few cases reported and so the data was not shown here because the reporting 

standard was not met. 

 



 

Whole-class interaction dominated the lesson time.  During the whole-class 
interaction, the teacher talked most of the time while the students remained 
relatively reticent.  The mathematics problems that students worked on during the 
lesson were mainly set up using purely mathematical language and symbols, and in 
contexts unrelated to real-life.  These problems were also typically solved by 
applying a procedure or a set of procedures, following standard methods prescribed 
by the teacher. 

From the viewpoint of most mathematics educators, the picture portrayed above is 
a mathematics classroom that is not very conducive to quality teaching and 
learning! 

B. Quality of Content as judged by the Mathematics Quality Analysis Group 

As described earlier, one of the qualitative analyses of the data in the Study was 
performed by an expert panel comprising mathematicians and mathematics 
educators.  Panel members reviewed detailed descriptions of a random sub-sample 
of the videotaped lessons country-blind and made qualitative judgements about 
them.  In addition to judging the content level of the lessons, the panel also 
assessed the quality of the mathematics in the lessons along four dimensions: 
coherence, presentation, engagement and overall quality.  The results of the 
judgements of the Mathematics Quality Analysis Group are presented below. 

More advanced content 

The panel made judgement on how advanced the mathematics content in the 
lessons was, and placed each lesson in the sub-sample into one of five “curricular 
levels”, from elementary (1) to advanced (5).  The results of their judgement are 
shown in Figure 5 below.  As can be seen from Figure 5, the panel found the 
content covered in the Hong Kong (and Czech Republic) classrooms relatively 
more advanced.  The mathematics content of 20% of the lessons was judged to be 
advanced, while the content in none of the lessons was judged to be elementary.  
This is in great contrast to other countries in the Study, where three of them 
(Australia, the Netherlands and the United States) did not have any lessons with 
content judged to be advanced (and Switzerland had only 5% of the lessons with 
content judged to be advanced), and the mathematics content in at least 10% of the 
lessons in four countries was judged to be elementary. 
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Figure 5:  Percentage of lessons in sub-sample at each content level 

 

Lesson more coherent 

Coherence was defined by the panel as “the (implicit and explicit) interrelation of 
all mathematical components of the lesson” (Hiebert et al, 2003: 196).  As can be 
seen from Figure 6 below, 90% of the Hong Kong lessons were judged to be 
thematically coherent, with the remaining 10% moderately thematically coherent.  
This compares very favorably with the other countries in the Study.  For example, 
in the Czech Republic and the United States, only 30% of the lessons were judged 
to be thematically coherent. 
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Figure 6: Percentage of Lessons in Sub-sample Rated at Each Level of Coherence 

 

 



 

 

More fully developed presentation 

Not only were the Hong Kong lessons judged to be more coherent, their 
presentation was also found to be more fully developed.  Presentation was defined 
by the panel as “the extent to which the lesson included some development of the 
mathematical concepts or procedures” (Hiebert et al, 2003: 197).  Development 
required that mathematical reasons or justifications were given for the 
mathematical results presented or used.  Presentation ratings took into account the 
quality of mathematical arguments: higher ratings meant that sound mathematical 
reasons were provided by the teacher (or students) for concepts and procedures.  
Mathematical errors made by the teacher reduced the ratings.  The results of the 
judgment of the panel are show in Figure 7 below.  It can be seen from Figure 7 
that 20% of the Hong Kong lessons were judged to be “fully developed”.  This 
percentage is highest among all the other countries, and is in striking contrast with 
Australia where none of the lessons were classified as “fully developed”.  If we 
take into consideration the category “substantially developed” as well, we can see 
that three quarters of the lessons in Hong Kong were classified as either ‘fully 
developed’ or ‘substantially developed’.  This figure is three times higher than that 
for the lessons in the Netherlands. 
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Figure 7:  Percentage of Lessons in Sub-sample Rated at Each Level of Presentation 

 

Students more likely to be engaged 

As noted previously, the panel did not watch the videotapes (since the exercise was 
conducted “country-blind”) and so could not easily judge whether students were 
engaged in the lessons or not.  From the detailed descriptions of the lessons 
compiled by the international coding team, the panel made a judgement as to how 
likely it was that students would be engaged in the lessons.  Student engagement 



 

 

was defined by the panel as “the likelihood that students would be actively 
engaged in meaningful mathematics during the lesson” (Hiebert et al, 2003: 198).  
A rating of ‘very unlikely’ (1) indicated a lesson in which students were asked to 
work on few of the problems in the lesson and those problems did not appear to 
stimulate reflection on mathematical concepts or procedures; a rating of ‘very 
likely’ (5) indicated a lesson in which students were expected to work actively on, 
and make progress solving, problems that appeared to raise interesting 
mathematical questions for them and then to discuss their solutions with the class. 

As can be seen from Figure 8 below, the panel inferred from the lesson 
descriptions that students in Hong Kong classrooms were more likely than those 
elsewhere to be engaged in the lesson.  The panel estimated that students in 35% of 
the Hong Kong lessons were likely to be engaged, whereas in none of the 
Australian lessons were students likely to be engaged. 

 

30
10

30
10

45
30

20
30

25
55

30

20
40

15

15100 05 105

30

30

15

01010 10

35

10

0

20

40

60

80

100

AU CZ HK NL SW US

Pe
rc

en
t o

f S
ub

-

Very likely

Probable

Possible

Doubtful

Very unlikely

j

 

 

 

 

 

 

Figure 8: Percentage of Lessons in Sub-sample Rated at Each Level of Student Engagement 

 

Overall quality 

Finally, the panel made a judgement on the overall quality of the lessons in terms 
of “the opportunities that the lesson provided for students to construct important 
mathematical understandings” (Hiebert et al, 2003: 199).  Figure 9 below indicates 
that 30% of the Hong Kong lessons were judged to be of high quality, whereas 
only 5% of the lessons in Australia and the Netherlands were judged to be so.  And 
in the U.S., none of the lessons were judged to be of high quality.  There were also 
more lessons in Hong Kong than in other countries for which the panel judged the 
overall quality to be ‘high’ or ‘moderately high’. 
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Figure 9:  Percentage of Lessons in Sub-sample Rated at Each Level of Overall Quality 

Summary 

From the results presented above, we can see that the quality of instructional 
practice in the Hong Kong mathematics classroom was judged by the Mathematics 
Quality Analysis Group as very high.  The mathematics content covered was 
judged to be relatively more advanced, the lessons were more coherently structured, 
and the presentation was more fully developed.  Given these positive elements of 
the classrooms, students were expected to be more engaged in the teaching and 
learning process, and the overall quality of the lessons was judged to be high by 
the panel. 

This presents a picture of instructional practices which is much more positive than 
that portrayed by the quantitative analysis of the codes. 

 

Discussion 

A. Two different pictures? 

From the discussions above, it can be seen that the picture of instructional 
practices in the Hong Kong classroom as portrayed by the judgement of the 
Mathematics Quality Analysis Group is in stark contrast to the picture as portrayed 
by the quantitative analysis of the codes.  How do we reconcile the apparent 
inconsistency between the instructional practices as reflected by the two different 
analyses of the same data set? 

It should be noted that in the first picture, instructional practices were portrayed 
through objectively coding and summarizing activities that happened in the 



 

classroom, whereas in the second picture, the quality of content was judged by the 
Mathematics Quality Analysis Group based on their expertise and experience.  In 
the international report of the Study, readers are alerted to the small sample size 
involved in the qualitative analysis and are urged to be cautious in the 
interpretation of the results.  Readers are warned that the sub-sample “might not be 
representative of the entire sample or of eighth-grade mathematics lessons in each 
country” (Hiebert et al, 2003: 190).  Such warning needs to be heeded, for it 
pertains to the reliability of the analysis results.  That is, from a psychometric point 
of view, the results of the qualitative analysis are deemed to be not very reliable.  
In addition to the small sample size involved (which is typical of qualitative 
studies), the very fact that the analysis relied on the judgement of a group of 
experts means that the results may be “rater-dependent”.  Given another group of 
experts with different experience and inclinations, rather different conclusions 
about the teaching in the Hong Kong classroom may be arrived at, even when the 
same set of criteria and definitions are followed.  In contrast, for the quantitative 
analysis, since the coding (e.g. number of words spoken by teachers and students) 
is relatively objective, it is expected that given adequate training, any coder should 
arrive at more or less the same results. 

Since the results of the qualitative analysis are not very reliable statistically, should 
we discard them and resort only to the reliable quantitative analysis?  The 
quantitative analysis of the TIMSS 1999 Video data, as with all low-inferenced 
quantitative analysis, has its own limitations as well.  Take the number of words 
spoken by teachers and students in the classrooms as example again.  The 
quantitative analysis of the data computed accurately the number of words spoken 
by teachers and students in each country, and both the absolute number of words 
spoken and the ratio between teacher and student words provide relevant 
information on the kind of interaction that took place in the classrooms concerned.  
However, every teacher or educator knows too well that the quality of what the 
teachers and students say in class is far more important that how much they say.  
But to determine what the teachers and students say are significant or not, the data 
analysis requires a lot of judgement based on profound experience on the part of 
the researcher.  And in a quantitative study where the emphasis is on low-
inferenced data analysis, this is not possible.  Hence quantitative analysis may 
yield results that are highly reliable but not necessarily very meaningful. 

Thus, it seems that there is an inherent trade-off between reliability and validity in 
the analysis of video data.  In order to get highly reliable data, we have to restrain 
from making inferences, and hence we lose out in validity.  In order to increase the 
validity of the analysis of video data, we need to make subjective judegment, with 
the result that high reliability is difficult to attain.  This is rather like Heisenberg’s 

 



 

Principle of Uncertainty in physics 11 .  It seems that if we want to get highly 
reliable and objective information, we have to lose out in the meaningfulness or 
validity of the data.  On the other hand, since qualitative analysis involves the 
judgement of “experts” based on their experience and expertise, different groups of 
experts may yield different results.  So the information we obtain cannot be very 
reliable. 

Which, then, is the “real” picture of mathematics teaching in Hong Kong?  Is the 
unreliable expert judgment of the Mathematics Quality Analysis Group “real”?  Or 
does the quantitative analysis of the data of the Study fail to reveal the subtlety of 
the complexity of classroom teaching? 

The answer depends on whether you prefer a very reliable description of the 
activities that happened in the classroom, or whether you can tolerate some lack of 
reliability and want to learn more about the experts’ view on the quality of 
teaching and learning in the classroom.  The crux of the matter is: in determining 
the quality of teaching, should we rely on objective summary of data, or should we 
rely on subjective judgment of experts?  Perhaps a synthesis of the two gives a 
picture nearer to the reality. 

B. The Traditional East Asian Culture and the High Achievement of East Asian Students 

Given that the results of the quantitative analysis of the Hong Kong data in the 
Study (which shows that instructional practices in Hong Kong are not very 
conducive to quality learning) are at least part of the “real” picture in Hong Kong, 
how can we explain the high achievements of students in Hong Kong and other 
East Asian countries in international studies of mathematics achievement?  Also, 
do the findings of the Study throw any light on the negative attitudes of East Asian 
students towards mathematics? 

First, the traditional teaching in Hong Kong as revealed by the quantitative 
analysis of the Study may be explained by the underlying cultural values in East 
Asia.  In a replication of Ma’s study (Ma, 1999) in Hong Kong and Korea (Leung 
and Park, 2002), it was found that although the teachers in the study were in 
general competent in mathematics, they often deliberately taught in a procedural 
manner for pedagogical reasons and for the sake of efficiency.  They seemed to 
believe that it would be inefficient or even confusing for school children to be 
exposed to rich concepts instead of clear and simple procedures.  This illustrates 

                                           
11 The Principle states that the more precisely the position of an object is determined, the less precisely its 

momentum is known in this instant (see Cassidy, 1992). 

 

 



 

very well the pragmatic philosophy in the East Asian culture (Ko, 2001; 
Shusterman, 2004). 

Secondly, the underlying cultural values shared by the East Asian students may 
also explain both their high achievement and negative attitudes towards 
mathematics.  In the East Asian culture, there is a strong stress on the virtue of 
humility or modesty.  As the author pointed out elsewhere: 

Children from these countries are taught from when they are young that one should not be 
boastful.  This may inhibit students from rating themselves too highly on the question of 
whether they think they do well in mathematics, and so the scores may represent less than 
what students are really thinking about themselves.  On the other hand, one’s confidence and 
self image are something that is reinforced by one’s learned values, and if students are 
constantly taught to rate themselves low, they may internalize the idea to result in really low 
confidence.  Furthermore, the competitive examinations systems coupled with the high 
expectations for student achievement in these countries have left a large number of students 
classified as failures in their system, and these repeated experiences of a sense of failure may 
have further reinforced this lack of confidence.(Leung, 2002: 106) 

 

Given that East Asian students possess such negative attitudes towards 
mathematics and hold such low self-concept in mathematics, why do they perform 
so well in international studies of mathematics achievement?  Paradoxically, from 
the standpoint of the East Asian culture, one may argue that this negative 
correlation between students’ confidence in mathematics and their achievement is 
something to be expected: 

Over-confidence may lower students’ incentive to learn further and cause them to put very 
little effort into their studying, and hence result in low achievement.  This is exactly the kind 
of justification for the stress on humility or modesty in the East Asian culture.  The Chinese 
saying “contentedness leads to loss, humility leads to gain” illustrates the point well.      
(Leung, 2002: 106) 

 

In addition, the stress in the East Asian culture on diligence and practice may have 
also contributed to the high achievement of their students (Park and Leung, 2003).  
Underlying this stress on diligence and practice is the traditional East Asian value 
that attributes success more to effort than to innate ability (Leung, 2001).  The 
ultimate root of the stress on diligence and practice is the underlying Confucian 
cultural values which emphasize strongly on the importance of education and a 
high expectation for students to achieve.  Under the influence of this philosophy, 
learning or studying is considered a serious endeavour, and students are expected 

 



 

to put in hard work and perseverance in their study.  This is reinforced by a long 
and strong tradition of publication examination, which acts as a further source of 
motivation for learning.  This high expectation on students to achieve provides an 
important source of motivation for students to learn well and to excel. 

C. Implications 

Given the methodological complexity of interpreting video data, and the cultural 
explanation of the high achievement of East Asian students, what lessons can 
educators from East Asia and elsewhere learn from the results of the Study? 

Implications for East Asian countries 

First, just examining the results of the quantitative analysis of the Hong Kong data 
in the Study may prompt us to call for radical changes in instructional practice in 
the Hong Kong classrooms, and by inference the classrooms in East Asia as well.  
However results from the qualitative analysis of the data present a different picture.  
Some readers may tend to embrace the qualitative results since they are more 
consistent with results of the achievement data (and for readers from East Asia, the 
results from the qualitative analysis of course look more pleasing!), and dismiss 
the quantitative results as invalid.  But it should be stressed that the quantitative 
analysis is done using a relatively more objective (at least more objective than the 
qualitative part of the analysis) methodology and utilizing a larger and more 
representative data set (compared with the qualitative analysis).  So the findings 
should not be dismissed lightly.  A more balanced view of the two sets of results is 
that they represent two aspects of the same reality.  They complement each other in 
giving a picture closer to the reality of the Hong Kong (and East Asian) classroom. 

Seen in this light, findings of the qualitative analysis of the video data should 
remind educators in East Asia of their strengths in terms of instructional practices 
in mathematics.  In particular, the expectation that students should learn a 
relatively advanced level of content with an appropriate degree of abstraction 
ought to be retained.  Simply reducing the difficulty of the content in order to 
make mathematics more accessible to the general student population is an endless 
retreat.  At the same time, teachers from East Asia should treasure their tradition of 
teaching mathematics in a coherent manner.  They should also continue their effort 
to fully develop their lessons so as to keep their students engaged in the 
mathematics.  Teachers should of course try to make the lesson lively and 
enjoyable for students through introducing various activities in their classrooms, 
but the goal should be to induce students to be interested and engaged in the 
subject matter of mathematics itself rather than in the lively activities per se.  
These clearly have implications for reforms in curriculum content, teaching 
methods, the kind of teachers to be recruited, and the kind of teacher education 
needed for teachers to perform their job. 

 



 

On the other hand, it should be admitted that dominance of teacher talk may not be 
the best kind of activities for effective mathematics learning.  Also, despite their 
students’ success in international studies of mathematics achievement, educators in 
East Asia need to ask themselves whether the fact that the majority of the problems 
student solve are unrelated to real-life is in itself consistent with their ideal of a 
good mathematics education.  The challenge for mathematics educators in East 
Asia is to promote more student participation in meaningful learning without 
compromising their strengths in instructional practices as identified above. 

Implications for other countries 

If instructional practices and the resulting student achievement are so much related 
to the underlying culture, what are the implications for countries outside East Asia? 

First, students’ mathematics achievement in international studies should be viewed 
in conjunction with their attitudes towards mathematics and mathematics learning.  
Although negative attitudes of students may not necessarily disadvantage their 
achievements, the negative attitudes themselves should be considered part of the 
attainment of the curriculum in the countries concerned, and educators should be 
alarmed by such negative attitudes.  Curriculum documents in countries around the 
world always include enjoyment of study as part of the aims of education, 
irrespective of the culture of the countries.  So a high student achievement in 
international studies should not relegate efforts to promote students’ interest in 
their study.  We don’t want students to do well in mathematics while hating it. 

Secondly, simple transplant of classroom practices from high achieving countries 
to low achieving ones would not work.  Since teachers and their teaching are so 
much influenced by the underlying cultural value, one cannot transplant the 
practice without regard to the cultural differences.  Culture by definition evolves 
slowly and stably with the passage of long periods of time, and there is simply no 
quick transformation of culture.  What we can learn from another culture through 
comparative studies is to identify not only the superficial differences in 
educational practice, but the intricate relationship between educational practice and 
the underlying culture.  Through studying these relationships in different cultures, 
we may then begin to understand the interaction between educational practices and 
culture, and through identifying the commonality and differences of both the 
educational practices and the underlying cultures, we may then determine how 
much can or cannot be borrowed from another culture. 

 

 



 

Conclusion 

For many sectors of the community, especially the media, the attention of 
international comparative studies is usually focused on the relative position of 
countries in the league tables generated from the studies.  For other people, 
especially the educational policy makers, such international studies sometimes 
provide an impetus or excuse for educational changes.  But very often, such 
changes are made without a careful consideration of the complex context in 
different countries within which the achievement and classroom instructions under 
study are situated. 

However, the primary purpose of these international studies is not for countries to 
compete with each other.  Nor should the results of comparative classroom studies 
be used rashly to justify the classroom practices of the high achieving countries.  
The significance of such international studies should lie in the rich data set they 
generate, serving as mirrors for educators to better understand their system.  And 
any changes in educational policies should take into account the rich data set as 
well as the different cultural values that generate such richness. 
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	• describe and compare eighth-grade mathematics teaching across seven countries
	• discover alternative ways to teach mathematics 
	• examine teaching in one’s own country with fresh eyes, and
	• create digital library of public use videos for teacher professional development
	(Hiebert et al, 2003)
	Data Coding and Analysis
	Videotaping in all countries followed standardized camera procedures.  Two cameras were used, with one camera focusing on the teacher and her interaction with students, and the other camera focusing on the whole class.  All data from the seven countries were assembled together and analyzed by an international video coding team, advised by an expert group with members (known as national research coordinators) from each of the participating countries.  Although the working language of the project was English, data analysis for individual countries was performed in the language used in the classrooms.  Members of the international video coding team were all fluently bilingual (in the language used in the classrooms concerned and English) researchers, and working together they developed codes to apply to the video data.  Three marks (i.e., the in-point, out-point, and category) for the codes were evaluated and included in the measures of reliability.  For any code, if the reliability measures fell below the minimum acceptable standard after numerous attempts, it would then be dropped from the study.  Altogether, 45 codes survived and were applied in seven coding passes to each of the videotaped lessons.

	The Mathematics Quality Analysis Group
	Mathematics Classrooms in Hong Kong
	A. Instructional Practices as Portrayed by the Analysis of the Codes
	Whole-class interaction dominated

	Country
	Public interaction
	Private interaction
	Others
	Australia
	52
	48
	0
	Czech Republic
	61
	21
	18
	Hong Kong
	75
	20
	5
	Japan
	63
	34
	3
	Netherlands
	44
	55
	1
	Switzerland
	54
	44
	1
	United States
	67
	32
	1
	Teacher talked most of the time
	What were the Hong Kong teachers and students doing during the whole-class interaction time?  The Study recorded and calculated the number of words spoken by the teachers and the students in the lessons  as indication of the kind of interaction that took place.  As can be seen from Figure 1 below, Hong Kong teachers spoke an average of about 5800 words per lesson while their students spoke only an average of 640 words.  Compared to other countries in the study, Hong Kong teachers (together with the US teachers who spoke an average of about 5900 words per lesson) were the most talkative among the teachers in the participating countries.  In contrast, Hong Kong students were the least talkative among the students in all the seven countries.

	Figure 1:  Average Number of Teacher and Student Words Per Lesson
	Combining the two sets of figures in Figure 1, Hong Kong classrooms have the highest ratio of average number of words spoken by the teacher to those spoken by their students (Figure 2).  As the Study Report pointed out, “Hong Kong SAR eighth-grade mathematics teachers spoke significantly more words relative to their students (16:1) than did teachers in Australia (9:1), the Czech Republic (9:1), and the United States (8:1)” (Hiebert et al, 2003: 109).  When we factor in the relatively large class size of the Hong Kong classroom , the reticence of the East Asian students is even more striking.  

	Figure 2:  Average Number of Teacher Words to Every One Student Word Per Lesson
	Students solved procedural problems unrelated to real-life following prescribed methods
	Summary

	B. Quality of Content as judged by the Mathematics Quality Analysis Group
	More advanced content

	The panel made judgement on how advanced the mathematics content in the lessons was, and placed each lesson in the sub-sample into one of five “curricular levels”, from elementary (1) to advanced (5).  The results of their judgement are shown in Figure 5 below.  As can be seen from Figure 5, the panel found the content covered in the Hong Kong (and Czech Republic) classrooms relatively more advanced.  The mathematics content of 20% of the lessons was judged to be advanced, while the content in none of the lessons was judged to be elementary.  This is in great contrast to other countries in the Study, where three of them (Australia, the Netherlands and the United States) did not have any lessons with content judged to be advanced (and Switzerland had only 5% of the lessons with content judged to be advanced), and the mathematics content in at least 10% of the lessons in four countries was judged to be elementary.
	Lesson more coherent
	More fully developed presentation
	Students more likely to be engaged
	Overall quality

	Summary
	From the results presented above, we can see that the quality of instructional practice in the Hong Kong mathematics classroom was judged by the Mathematics Quality Analysis Group as very high.  The mathematics content covered was judged to be relatively more advanced, the lessons were more coherently structured, and the presentation was more fully developed.  Given these positive elements of the classrooms, students were expected to be more engaged in the teaching and learning process, and the overall quality of the lessons was judged to be high by the panel.

	This presents a picture of instructional practices which is much more positive than that portrayed by the quantitative analysis of the codes.
	From the discussions above, it can be seen that the picture of instructional practices in the Hong Kong classroom as portrayed by the judgement of the Mathematics Quality Analysis Group is in stark contrast to the picture as portrayed by the quantitative analysis of the codes.  How do we reconcile the apparent inconsistency between the instructional practices as reflected by the two different analyses of the same data set?
	It should be noted that in the first picture, instructional practices were portrayed through objectively coding and summarizing activities that happened in the classroom, whereas in the second picture, the quality of content was judged by the Mathematics Quality Analysis Group based on their expertise and experience.  In the international report of the Study, readers are alerted to the small sample size involved in the qualitative analysis and are urged to be cautious in the interpretation of the results.  Readers are warned that the sub-sample “might not be representative of the entire sample or of eighth-grade mathematics lessons in each country” (Hiebert et al, 2003: 190).  Such warning needs to be heeded, for it pertains to the reliability of the analysis results.  That is, from a psychometric point of view, the results of the qualitative analysis are deemed to be not very reliable.  In addition to the small sample size involved (which is typical of qualitative studies), the very fact that the analysis relied on the judgement of a group of experts means that the results may be “rater-dependent”.  Given another group of experts with different experience and inclinations, rather different conclusions about the teaching in the Hong Kong classroom may be arrived at, even when the same set of criteria and definitions are followed.  In contrast, for the quantitative analysis, since the coding (e.g. number of words spoken by teachers and students) is relatively objective, it is expected that given adequate training, any coder should arrive at more or less the same results.
	The answer depends on whether you prefer a very reliable description of the activities that happened in the classroom, or whether you can tolerate some lack of reliability and want to learn more about the experts’ view on the quality of teaching and learning in the classroom.  The crux of the matter is: in determining the quality of teaching, should we rely on objective summary of data, or should we rely on subjective judgment of experts?  Perhaps a synthesis of the two gives a picture nearer to the reality.

	B. The Traditional East Asian Culture and the High Achievement of East Asian Students
	Given that the results of the quantitative analysis of the Hong Kong data in the Study (which shows that instructional practices in Hong Kong are not very conducive to quality learning) are at least part of the “real” picture in Hong Kong, how can we explain the high achievements of students in Hong Kong and other East Asian countries in international studies of mathematics achievement?  Also, do the findings of the Study throw any light on the negative attitudes of East Asian students towards mathematics?
	Conclusion



