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Introduction

Students from East Asian countries have _
consistently outperformed their counterparts in the
West ini comparative studies such as TIMSS and

PISA

The highrachievements do not seem; to %e
accompanied by’ correspondingly positive: attitudes
towards mathematics

\What accounts fer the highy achievementiof 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
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Students’ Valuing of Mathematics (TIMSS Students” Enjoyment of Mathematics
Z0[0))) (TIMSS 2003)

(Internationall Average = 55% of Students) (Internationall Average = 29% of Students)

Students’ Self-Confidence in Learning . .
Mathematics (TIMSS 2003) This presentation

(Internationall Average = 40% of Students)

TIMSS 1999 Video Study data for Hong Keng
analyzed to seek explanation of students’ high
achievement inf mathematics

Methodological issues oni comparative classroem
studies;ane discussed

Results of the Study interpreted with reférence to

the East Asian culture \
Implications of the findings of the study drawn for
mathematics education in East Asian and other
countries

TIMSS 1999 Video Study (Math) SEmpling

Goal: National probability' sample of a target of 100

Examine instructional practices in ejghth- 56h100l5 Zech colnlsy
grade mathematics acress seven sountries: A Video Survey.
Australia, Czech Republic, Hong Kbng SAR, One lesson) per: teacher per school
Japan®, Netherlands, Switzerland, \United sampled across the school year

SIales Standardized' camera procedures

638 lessons (e.g., Japan: 50; the Netherlands:
* The 1995 Japanese data were re-analyzed using 78; Hong Kong: 100; Switzerland: 140)
the 1999 methodology in some of the analysis




Data Coding and Analysis

Standardized camera procedures

International team developed codes, apply to video
data

Fluently bilingual coders applied 45 codes}ini 7 cading
passes, to) each videotaped!lesson

3 marks (in-point, out-poeint, and categery) evaluated
and included'in the measures ofi reliability:

If, after numerous attempts, reliability: measures fell
below the minimum acceptable standard, the code
was dropped from the study.

Danger: fine grained analysis breaks lessons down
into minute constituent parts, but the parts may not fit

The Mathematics Quality Analysis
Group

A specialist group in mathematics and teaching

mathematics at the post-secondary: level reviewed' a

randomly selected subset off 120/ lessong (20/ [essons

from each| country except Japan)

The international video coding team credted

expanded|lesson tables for each lesson if this subset.

The tables included details about the claésroom

interaction, the nature of the math probléms worked

on, mathematical generalizations, and other relevant

infermation

The tables were “country-blind,” with all indicators

with each other to form, back a meaningful picture of that might reveal the country removed

the lessnn

A. Instructional Practices in Hong Kong
as Portrayed by the Analysis of the
Codes

Average percentage of lesson time devoted to
public and private interaction

Country Public interaction | Private interaction Others

. - B
Wholg—c/ass lateraction Australia 52 48 ‘
clargliflzliele] Czech Republic. 61 21 ‘

“Comparing| across countries, eighth-grate Hong Kong 75 50
mathematics lessonsin Heng Kong SAR spent a T - i
greater percentage of lesson time in public :
interaction| (75 percent) than those in the other Nettierlands 55
countries, except the United States.” (pp. 54-55) Switzerland 44

United States 32

Teacher talked most of the Average number of teacher and
time student words per lesson

“Hong Kong SAR eighth-grade mathematics
teachers spoke significantly: more words, relative to
their students (16:1) than did teachersyn Australia
(9:1)), the Czech Republic (9:1), and the United
States (8:1).” (p- 109, Chapter 5)

n Factor in the large class size (37) ofi Hongl Kong,
students’ reticence even more striking

m Ratio of 16 to 1 is in effect a ratio ofi nearly 600:1
as far as an individual student in concerned

(Average class size ranged from 19 (Switzerland) to
27 (Australia)).

H Aserace rnunioer of teed ervaacs 0 Aearace nundoer of siucltwords|




Average number of teacher words to
every one student word per lesson

Average percentage of problems per
lesson of each problem statement type

B Uirgproceclres B Satirgaaogats B Mldrgaoredia s

Average percentage of problems per lesson
set up with a real life connection or with

mathematical language or symbols only
100

Al &Z O HFK P N SW s
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Students solve procedural problems
unrelated to real-life following
prescribed methods

Nature of Problem| Statements

“Hong Keng| SAR lessens contained a larger
percentage ofi problem statementsi classified as
using procedures (84 percent) than all thelother
countries except the Czech Republic (77 percent).”

(p- 98)

Contexts of the problems

Many mathematics educators argue that
mathematics, problems presented within
real-lifer contexts make mathematicgymore
meaningful and hence more interesting fox
students

Choice of solution methods

= Mathematics educators usually think that to
enhance students’ problem solving ability,
they should be encouraged to solve the
same problem with different methods

Average percentage of problems per lesson and
percentage of lessons withi at least one. problem;ir
whichi students had a choice of solution methods

Country. Average percent of; Percent of lessons with
problems withi a at least one problem
choice ofi solution: with a choige of selution
methods methods ‘

Australia 8 "5

Czech 4 2)
Republic

Hong Kong l%\

Japan 31
Switzerland 24

United 45
States




Instructional practices as portrayed by
the analysis of the codes

m \Whole-class interaction dominated
m Teacher talked most of the time
m Problems solved! by students:
» procedural problems
» unrelatedi to real-life
= following prescribed methods
Not conducive to quality teaching and' learning!

Percentage of lessons in sub-sample at
each content level

Percentage of lessons in sub-sample
rated at each level of coherence

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

More advarced content

“the ratings for countries with the mostfdvanced
(5) to the most elementary (1) contengin the
sub-sample of lessons, were the CzechRepublic
and Heng|Kong SAR' (3.7), Switzerland (3.0), the
Netherlands (2.9), the United States (2.‘7), and
Australia (2.5)” (p. 191)

Lesson more coherent

Coherence = “the (implicit and explicit)
interrelation of all mathematical components
ofi the lesson™ (p-196)

90% of the Hong Keng|lessons were! jutlged to

be thematically’ coherent, with the rerhaining
10% moderately thematically, coheren‘

Compares favorably with Czech Republic'and
the United States, where only 30% of the
lessons were judged to be thematically:
coherent

Mare fully developed presentation

Presentation = “the extent to which the lesson
included some development of the mathematical
CONCEPLS o1 procedures’”.

Development required! that mathematicall reasons
or justifications; were given for the matifematical
results presentedi or used.

Presentation ratingsi took inte account the guality.
ofi 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




Percentage of lessons in sub-sample Students more likely to be engaged

rated at eachlevel of presentation .
= Student engagement = “the likelihood that students

would be actively engaged in meaningful mathematics
during the lesson”.

= A rating ofi very unlikely (1) indicated a Iegson in
which students were asked| to work on fevy: ofi the
problems and these problems didinot appear to
stimulate reflection; on math concepts or p‘ocedures.

= A rating ofi 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.

Percentage of lessons in sub-sample rated Overall guality
at each level of student engagement

Overall guality judgment:

“the opportunities; that the lesson| providel for
students to) construct important mathenyjatical
understandings™ (p. 199)

“the relative standing of Hong Kong| SAR was
consistently high ....” (p. 200)

Percentage of lessons in sub-sample rated General ratings for each overall
at eachlevel ofi overall guality. dimension of content quality of lessons




Quality of the Content as judged by the
Math Quality: Analysis Group

n Relatively advanced| content

n More deductive reasoning

= More coherent

m More fully: developed presentatio
m Students are more engaged, and'!
= Overall quality is high

A more positive picture!

Qualitative analysis

Small sample size (20 for each country)

The sub-sample “might not be representative of:
the entire sample or ofi eighth-grade
mathematics lessens;in eachi country” (Hiebert er
al; 2003: 190)

Results not very: reliable

Analysis relied on the judgement of a g \oup of
experts: “rater-dependent” :

Another group of experts may: arrive at rather
different conclusions

Reliability and validity of video data

» Inherent trade-off between reliability and
validity?

m To get reliable data, we restrain from making
inferences, and hence lose out in valility

u o) increase validity, we make subjectiyve
Judegment;, resulting in/lew: reliability

n Rather like Heisenberg's Principle of
Uncertainty: in physics

s To get reliable and ebjective information, we
lose out in the meaningfulness or validity

» But qualitative analysis involves judgement of:
“experts”, and different experts may yield
different results. Hence results unreliable

Two different pictures?

How: do we reconcile the apparent inconsistency.
between the instructional practices as reflected
by the two different analyses ofi the same data
Set? 1

In the first picture, instructional practises were
portrayed threugh ebjectively coding ahd
summarizing the activities that happened in the
classroom

In the second picture, the quality of content was
judged by the Mathematics Quality' Analysis
Group based on their expertise and experience

Quantitative analysis

Coding (e.g. number of words spoken by the
teachers and students) low-inferenced, hence
relatively objective

Provide relevant informationi the intergctions
in the lessons

But quality offwhat the teachers and! students
say far' moere important that hew: much they,
say

To determine what they saidlis significant or
not reguires judgement based on experience,
hence subjective

Results of quantitative analysis may be highly
reliable but not necessarily' very meaningful

Whichiis the “real” picture in
Hong Kong?

Expert judgment unreliable?

Quantitative analysis faill to reveal the subtlety: of:
the complexity off classroom teaching?

Do) we prefer a reliable description of the activities
in the classroem,, or tolerate lack ofi relidbility’ and
leann| from experts’ view: on the guality df teaching
and'learning? &
The crux of the matter: in determining the guality;
ofi teaching, should we rely on objective summary
of data, or should we rely oni the subjective
judgment of the experts?

= Synthesis of the two gives nearer to the reality




Why East Asian students perform well?

Pragmatic philesephy in the East
Asian Culture

= Replication ofi Ma’'s study (Ma, 1999) in Hong
Kong and Korea (Leung and Park, 2002):

m teachers in the study were in general confpetent in
mathematics

n they deliberately taught in a procedural manner for
pedagogical reasons and for the sake of efijciency’

m teachers believe that it would be inefﬁcient\or even
confusing for school children to be exposed'to rich
concepts instead of clear and simple procedures

Negative correlation between students’ confidence
in mathematics and their achievement is expected

= Stress on diligence and practice
m Attributes success more: to effort than o innate

ability

Confiucian values: emphasize strongly’ ol the
importance ofi education and a hight expectation
for students to achieve

Learning or studying isiconsidered: a serious
endeavour, and! students are expected to put in
hard work and perseverance

Reinforced by a long and strong) tradition of
publication examination, which acts as a further
source of motivation for learning

Strength of East Asian instructional practices
m teaching mathematics in a coherent manner
m Fully develop the lessons and keep students engaged

Expectation that students shoeuld Iearni relatively
advanced level ofi content with an apprepriate
degree of'emphasis oni deductive reaso&ng

Reducing content difficulty to: make matiiematics
more accessible to the general student p\PpuIation
an endless retreat ‘

Teachers should make the lessons lively and
enjoyable to induce students’ interest in
mathematics rather than in the activities

Virtue of humility: or modesty

Children from these countries are taught from when

they are young) that ene should not be

boastful. .... one’s confidence and self image are
something that is reinforced by one’s learned
values, and!if students are constantly’ %Jght to
rate themselves low, they may internalize the idea
tol result in really’ low: confidence. Furthgrmore,
the competitive examinations systems, caupled
with the high' expectations for student
achievement in these countries, have leftia 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)

Implications for East Asian

countries
Results of the guantitative analysis may prompt a
call for radical changes in the instructional practice
in Hong Kong classrooms and East Asia

Results fiom the gualitative' analysis présent a
different picture

Qualitative results more consistent with hesults of:
the achievement data A“

Quantitative analysis done using more objective
methodology: utilizing a more representative
dataset

The two sets of results complement each other in
giving a picture closer to the reality of the East
Asian classroom

Weaknesses

s Dominance of teacher talk: not the best kind
of activities for effective mathematics learning

The fact that the majority: ofi the proﬂlems
student solve are unrelatedl to real-life not
consistent with the ideal of a good
mathematics education

Challenge for mathematics educators 'in East
Asia: promote student participation in
meaningful learning without compromising
their strengths in instructional practices




Implications for other countries

= Students’ achievement in TIMSS should be viewed
in conjunction with their attitudes towards
mathematics and mathematics Iearning!
Enjoyment of study: part of the aims of éducation: in
all cultures

Negative attitudes part of the attained cdrriculum,
and educators should be alarmed

High' student achievement shouldi not relegate
efforts to promote students’ interest

Simple transplant of educational policies from;high
achieving countries to low achieving ones would
not work

Conclusion

Public interest of international comparative studies
usually focused on the relative position of countries
in the league tables generated

Provides impetus for curriculums changes; but very
often, changes are made witheut carefu
consideration ofi the context within which the
achievement and classroom! instructions are situated
The purpose of' international studies;is no
competition

Results of TIMSS 1999 Video Study should not be

used to justify classroom practices of some countries

The rich dataset generated serves as mirrors for us
to better understand our system

Policy changes should take culture intolaccount

One cannot transplant the practice without regard to
the cultural differences

Culture by definition evolves slowly and stably with
the passage of long periods ofi time, and! there is
simply ne quick transformation; of culture

Need to identify: not only’ the superficial @ifferences in
educational practice, but the intricate: relationship
between educational practice and the unterlying
culture

Throughi studying these relationships, welunderstand
the interaction between educational pract\ces and
culture

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

Thank you very much fer your

attention!

My’ e-mail address:
frederickleung@hku.hk




