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Abstract The Teacher Education and Development Study in Mathematics, spon-
sored by the International Association for the Evaluation of Educational Achieve-
ment, is the first data-based study about mathematics teacher education with large-
scale samples; this article is based on its data but develops a stand-alone conceptual
framework to investigate the quality of teacher education among various countries.
The framework includes five indicators: future teacher achievement, instructor ef-
fectiveness, coherence between universities and schools, courses/content arrange-
ment, and overall effectiveness of teacher education programs. One of the find-
ings provides indications that it is necessary to combine theoretical knowledge with
practical teaching into teacher education; another finding is that for all countries
involved, future teachers are less approving of the courses/content arrangement of
teacher education programs than are program educators, thus perhaps lowering ed-
ucators’ motivation to improve the arrangement. The data also indicate that there
is a high degree of synchronization and organization in teacher education programs
in the United States; however, these programs still require further development and
promotion of their future teachers’ knowledge achievements.
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1 Introduction

The world is flat! Countries around the world affect one another, no matter their
economic structures, thoughts, beliefs, or values. Therefore, we know that no coun-
try or person can be independent. Acknowledging the situations and trends of other
countries is thus essential. According to this view, the international Trends in In-
ternational Mathematics and Science Study (TIMSS) and the Programme for In-
ternational Student Assessment (PISA) enable different nations to understand one
another’s educational situations.

Results from the TIMSS and PISA studies reveal that there are significant differ-
ences among countries in mathematics competency (National Center for Education
Statistics [NCES] 2009; Organisation for Economic Co-operation and Development
[OECD] 2007). These include mathematics knowledge and its application, analysis
and problem solving, and model utilization and augmentation, among other profi-
ciencies (OECD 2007). In addition, these studies indicate that different countries
have different curricula, a fact that might constitute the reason for various students’
significant levels of difference. However, these indications are the total of our cur-
rent interpretations; we still do not know how and in what way this difference of
curricula affects our students’ vast differences in knowledge.

To understand the factors that can affect students’ levels of achievements, the
TIMSS 1999 video study (NCES 2003) focused on three aspects of mathemat-
ics teaching: the way lessons are organized, the nature of content implemented in
lessons, and instructional practices. The study found that there were detectable dif-
ferences in the relative emphasis or arrangement by mathematics teachers in dif-
ferent countries. It further suggested that teaching methods should align with what
teachers want their students to learn and that one cannot say which teaching method
may be best to implement in a given country.

In these three aspects, a common latent factor is noticed—the quality of teachers.
Many studies have shown that teacher quality is the most important school-related
factor influencing student achievement (Goe 2007; Kaplan and Owings 2001; Rice
2003). Some also have found that the methods and content used by teachers have a
definite influence on their students’ learning (Abell Foundation 2001; Fetler 1999;
Goldhaber and Brewer 2000).

Various nations have therefore established teacher certification to control the
quality of teachers (e.g., NCES 1999; see also Goldhaber and Anthony 2004). Dif-
ferent certifications thus exist in order to assess candidates’ different types of knowl-
edge for mathematics teaching. Among these different types of knowledge are sub-
ject matter knowledge, subject specific knowledge for teaching, and pedagogical
knowledge, all of which enjoy considerable favor in modern certifications, such as
the Praxis Series (Hill et al. 2007; NCES 1999). These types of knowledge have
also gained attention in academic circles (Hill et al. 2007). Many researchers further
claim that a given teacher’s knowledge of mathematics and knowledge of how to
translate mathematics into a form that can be understood by students play the most
important role in effective teaching (Ferrini-Mundy et al. 2005). These two types of
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knowledge are indeed consistent with, if not identical to, the two of Shulman’s cat-
egories for teachers’ knowledge that are applicable to mathematics, namely, mathe-
matics content knowledge and mathematics pedagogical content knowledge (Shul-
man 1987).

How a country can guarantee that its teacher quality is high has been a seriously
considered issue. One straightforward inference is to guarantee the quality of the
basic learning environment in which we train and equip our future teachers, that is,
teacher education programs (TEPs). The different features and practices involved in
TEPs are therefore worth investigating. A recent study conducted by the National
Research Council (2010) in the United States addressed various issues about teacher
preparation, including faculty and staff qualifications, the requirements for subject
matter knowledge, general pedagogy and professional knowledge, and field experi-
ence. However, this study provided results only from the United States. Therefore,
we realized that it is vitally important to globalize the study of the knowledge of
future teachers and the features as well as the practices of TEPs and to be able to
compare these results among various countries.

To reflect on the demands of globalization, the international Teacher Education
and Development Study in Mathematics (TEDS-M) was launched to study and com-
pare the policies, practices, and outcomes of teacher preparation programs among
different countries. TEDS-M, sponsored by the International Association for the
Evaluation of Educational Achievement (IEA), is the first cross-national study about
mathematics teacher education with large-scale samples. The TEDS-M study team
developed a thorough analytical framework and completed a process of data col-
lection (Tatto et al. 2008). An important issue for TEDS-M was to describe and
compare teacher education quality among diverse countries. However, the TEDS-M
data analysis is still in its initial stage; therefore, the available resources are limited
in scope. This article consequently is based on a stand-alone study that we con-
ducted and uses the data collected by TEDS-M, while also referring to the earlier
results of Taiwan’s TEDS-M national report (Hsieh et al. 2010). The main purpose
of this study is to depict the phenomena, patterns, and comparisons of the partici-
pating countries’ TEPs in terms of effectiveness.

2 Framework

Based on the purpose of this study, we face the following problem: What features
of TEPs can be treated as indicators of effectiveness?

Darling-Hammond (2000) claims that policies regarding teacher education, li-
censing, hiring, and professional development might make an important difference
in the qualifications and capacities that teachers bring to their work. Wang et al.
(2010) agree with this point and propose that teacher education should prepare and
retain sufficient numbers of high-quality teachers who can work effectively with
students in order to establish a credible public image of what they do. Many re-
searchers have attempted to figure out how best to evaluate teacher effectiveness
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and which criteria should be included in such an evaluation. Among all types of
teacher knowledge, there are essentially two types of mathematics teacher knowl-
edge: mathematics content knowledge (MCK) and mathematics pedagogical con-
tent knowledge (MPCK). Some researchers have noted that MCK is necessary for
mathematics teachers to be effective (Allen 2003; Goldhaber and Brewer 1997),
whereas others have posited that MPCK is an important element to effectiveness
(Hill et al. 2007; Ingvarson et al. 2007; Shulman 1987). Accordingly, as both MCK
and MPCK are regarded as essential ingredients in future teacher achievement, both
types of knowledge make up the first indicator of the effectiveness of TEPs in our
conceptual framework. This indicator concerns the issue of outcome, an essential
part of the effectiveness of TEPs, particularly relating to the quality of people being
cultivated.

Many studies have shown that there is a strong correlation between students’
achievement and the quality of their instructors’ teaching (Ferguson 1998; Goe
2007; Kaplan and Owings 2001; Rice 2003). Others have paid particular atten-
tion to levels of quality regarding how well instructors can teach (Clark 1992;
Ducharme and Ducharme 1999; Howey 1995). From these points, there is no doubt
that the quality of instructors’ teaching is an important factor in determining the
quality of the TEP. Regarding mathematics TEPs, instructors in mathematics-related
courses (MR-instructors), who play a crucial role in helping future teachers learn to
teach mathematics (Tatto et al. 2008), and school-based supervising teachers (SB-
supervisors), who have the important responsibility of mentoring future teachers’
learning during field-based experiences (Putnam and Borko 2000), cannot be ig-
nored when evaluating the effectiveness of TEPs. Therefore, the second indicator of
the effectiveness of TEPs in our conceptual framework is the effectiveness of instruc-
tors, composed of the effectiveness of both MR-instructors and SB-supervisors.

On the one hand, MR-instructors provide future teachers with theoretical con-
cepts about teaching ideas, principles, and standards as well as demonstrating mod-
els, evaluations, and reflections in college. On the other hand, SB-supervisors offer
practical knowledge in field experiences and teaching methods and an understand-
ing of pupils at school sites. Thus, future teachers should apply these teaching the-
ories in real classroom teaching and advance their field experiences in developing
knowledge (Bates et al. 2009; Wang et al. 2010; Zeichner 2010). For a TEP to be ef-
fective, it is mandatory to evaluate whether or not those ideas and principles taught
in colleges, or the standards provided by them, are coherent with the experiences
needed in schools. The teaching coherence between teacher education universities
and schools is therefore integrated into the framework of this study as the third in-
dicator of the effectiveness of TEPs.

Although the coherence of teaching between a university and a school is impor-
tant and contributes to successful teaching for future teachers, course arrangement
is also an important characteristic of TEPs (Tatto et al. 2008) and one that is usually
expected to meet the main needs as an effective teacher (Florida State Department
of Education 1983). In light of this, the effectiveness of courses/content arrange-
ment in TEPs is considered and incorporated into the framework of this study as
the fourth indicator of the effectiveness of TEPs. In this article, future teachers are
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Fig. 1 Conceptual framework utilized in this study. FT = future teacher; MCK = mathemat-
ics content knowledge; MPCK = mathematics pedagogical content knowledge; MR-instructor =
instructor in mathematics-related courses; SB-supervisor = school-based supervising teacher

assumed to provide the pragmatic view, and the educators, as the planners and ex-
ecutors, are assumed to represent the advanced view. Their evaluations together may
depict the effectiveness of the courses/content arrangement.

Each of these four indicators, while referring to some part of the quality of
teacher education, nevertheless paints an incomplete picture. This study fills this
gap with a final indicator—the overall effectiveness of TEPs, the inclusive nature
of which lends itself to evaluation by both future teachers and educators. Together,
these five indicators depict the effectiveness of TEPs from different perspectives:
the one being educated, the educator, and the circumstances under which this edu-
cation takes place. This article is based on the proposed framework shown in Fig. 1
and seeks to investigate teacher education quality among various countries from an
effectiveness point of view. This framework consists of five indicators that fall into
two major categories: person quality and course quality.

Based on this conceptual framework, we therefore addressed three research ques-
tions to guide the analysis and discussion of this study:

1. What are the phenomena or patterns regarding effectiveness for each of the five
indicators among the participating countries?

2. What are the levels of effectiveness for each of the five indicators for each coun-
try?

3. What are the correlations among these five indicators and the possible concomi-
tant interpretations?
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3 Research Method

The target populations in this study included future primary and lower secondary
teachers in their last year of training to teach mathematics and teacher educators
who instructed these future teachers in the fields of (a) mathematics and mathe-
matics pedagogy and (b) general pedagogy. All persons with regular and repeated
responsibilities in teaching future primary and lower secondary mathematics teach-
ers were classified as teacher educators in this study.

The sampling plan contained in this study followed a stratified multistage proba-
bility sampling design (Tatto et al. 2009), and samples of teacher preparation insti-
tutions were randomly selected with probability proportional to size within explicit
strata according to the specific context of each country. For each selected teacher
preparation institution, individuals including educators and future teachers were
randomly selected or a census was used. The sampling designs and processes for
all the countries were developed in consultation with IEA sampling referees and the
regulations of the IEA-developed sampling guide.

The future teacher samples of this study either met the IEA’s threshold (at least
75 %) or met the criterion to use with an annotation (60 %-75 %; for a more de-
tailed description see Chap. “Framing the Enterprise: Benefits and Challenges of
International Studies on Teacher Knowledge and Teacher Beliefs—Modeling Miss-
ing Links” of this book). For the educator samples, this study used a threshold rate
of 50 %. This rate takes into account previous research that shows that it is diffi-
cult to get satisfactory response rates when surveying adults, and it was chosen to
ensure the inclusion of more information. Some studies have accepted participation
rates much lower than 50 % for adult samples (e.g., Archambault and Crippen 2009;
Enochsson 2010). IEA advises that a sample with a participation rate of 30 %—60 %
is to be reported separately. However, our choice of a rate above or equal to 50 % is
not far from 60 % and also equates to more than half of the sample. All participation
rates were calculated and are reported in Table 1.

The international TEDS-M data set did not distinguish teacher educators by lev-
els. The entire group is thus designated as all educators in this article. To match the
levels with future teachers, these educators were further recategorized by this study
into primary level or lower secondary level based on the levels of the teacher prepa-
ration units in which these educators served. If an educator served at both levels, he
or she would be counted in each level.! For the purpose of this article, a distinction
is made between teacher and educator, where educator refers to an educator of fu-
ture teachers. The groups of educators that serve in preparing lower secondary and
primary level future teachers are named lower secondary educators and primary
educators, respectively, in this article.?

ILevels are indistinguishable from Germany’s data. Thus, when comparing data of educators with
the levels distinguished, the data of all educators are used for Germany.

2This study uses the newest release of data sets TEDS_MS_NRC-USE_IDB_20091209_v30 for
national research coordinators from the international Teacher Education and Development Study
in Mathematics.
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Table 1 Participation numbers and participation rates of each level

Country Educator Lower Primary
secondary future teacher
future teacher

n PR n PR n PR

Botswana 43 X 53 X 86 X

Chile 392 50-60 746 60-75 657 60-75

Georgia 62 X 78 60-75 506 X

Germany 482 50-60 771 X 1032 X

Malaysia 255 50-60 389 60-75 576 X

Norway* 550 551

Oman 84 X 268 X - -

Philippines 589 X 733 X 592 X

Poland 734 60-75 298 60-75 2112 60-75

Russia 1212 X 2141 X 2266 X

Singapore 77 X 393 X 380 X

Spain 533 X - - 1093 X

Switzerland 220 50-60 141 X 936 X

Taiwan 195 X 365 X 923 X

Thailand 312 X 652 X 660 X

US-Public® 607 60-75 1501 X

Total 5190 8185 13871

FTaRt}

Note. n = number of unweighted participants; PR = range of the participation rate. An “x” indi-
cates the participation rates that meet International Association for the Evaluation of Educational
Achievement’s threshold. Blanks indicate the data were collected but not yet processed. Dashes
indicate the country did not participate in the denoted level

4PR cannot be confirmed yet for Norway

The data from the United States include only public institutions

For future teachers and educators, TEDS-M developed three instruments: a fu-
ture primary teacher questionnaire, a future secondary teacher questionnaire, and an
educator questionnaire. The future teacher questionnaires included both tests and
Likert-type scale items, whereas the educator questionnaire included only the latter.
Using a self-report method to study and measure the effectiveness of TEPs has its
limitations, as respondents’ self-impressions may be different from reality. Although
other methods may overcome some of these limitations, self-report questionnaires
are economical and simple to administer to large numbers of respondents, especially
for a cross-national study involving different cultures and languages. Moreover, di-
rect evaluation of effectiveness by future teachers constitutes a pragmatic benefit
that is similar to customer evaluation. Therefore, we adopt the data obtained by
TEDS-M using both testing and a self-report method of data collection in this study.
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According to our proposed conceptual framework and research questions, several
variables from those instruments were adopted in this study. The variables MCK and
MPCK were used as the indicator of future teacher achievement. The rest of the vari-
ables all came from Likert-type scale items: Effectiveness of instructors consisted
of MR-instructors’ and SB-supervisors’ effectiveness in teaching, teaching coher-
ence was concerned with the connection between the teaching of universities and
the teaching of schools, courses/content arrangement dealt with the consistency of
courses and/or content within a university itself, and overall effectiveness treated
the TEP as a whole. Both future teachers and educators were involved in the last
two indicators. For the indicators measured based on Likert-type scale items, factor
analyses were done to put the items together. Except for overall effectiveness, all
variables for the indicators in this study were estimated by using the partial-credit
Rasch model with a center at the value 10 as an essentially neutral position. In other
words, a logit score of 10 represents a neutral rating toward the rated index. Accord-
ing to the attributes of logit scores, a higher score therefore means a higher index.
The data collection period for participating countries varied from late 2007 to early
2009.

In addition to the statistics used by TEDS-M, this study further utilized a variety
of statistical analyses and statistical procedures, which will be delineated as they
become applicable.

4 Research Findings

International comparisons are widely used to indicate the degree of success of a na-
tion’s education system and also the levels of performance to which a given country
should aspire. To some degree, cross-national comparisons of education can serve
as indicators of a country’s educational qualities and have thus constituted a pow-
erful impetus for educational reforms. Thus, from an international perspective, we
propose to focus our concentration and begin our discussions on the phenomena,
patterns, and comparisons of those indicators within the conceptual framework that
are relevant to the effectiveness of TEPs.

4.1 Future Teacher Knowledge Achievements

The results of international analyses show that the mean differences between the
highest and lowest rated countries were strikingly large in terms of the standard de-
viation of 100. The least divergence (SD = 2.48) appears in MPCK at the primary
level, whereas the most (SD = 3.13) appears in MCK at the lower secondary level.
The dispersions of the means reported here were in comparison with those of the
fourth and eighth graders’ achievements in TIMSS, and it appeared that the vari-
ability of future teachers’ knowledge among these countries was bigger than that of
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school-level students. This may mean that in these countries the differences in future
teachers’ MCK scores have a more serious impact than the achievement scores of
school students. One point worth mentioning is that the primary-level MCK items
included only those at the school level. In this case, the significant differences be-
tween countries should be a cause of concern to the teacher education field, as it
seems that in some countries primary-level teachers lack some of the basic math-
ematics knowledge that is commonplace among future primary teachers in other
countries. In contrast, the lower-secondary-level mathematics tests included items
from the primary level to the college level. Though this may cause a greater dif-
ference in achievement among countries, it also demonstrate that some countries
emphasize mathematics up to the college level, whereas others do not.

Two more interesting phenomena emerge if we investigate the data further by
school levels and knowledge types. The range for MCK was larger than that for
MPCK at both school levels, and the lower-secondary-level MCK means were
spread out much more widely than those of the primary. It is difficult to reach a
sure interpretation concerning these phenomena because each country presents a
separate contextual element. However, one possible conclusion is that between the
countries there is a greater difference in the emphasis on MCK than there is in the
emphasis on MPCK. The wider spread of lower-secondary-level MCK scores may
further confirm that the inclusion of tests from the primary level to the college level
may yield a big achievement difference between countries with a narrow range in
mathematics and those with a wide range including college mathematics.

In terms of all countries’ means, the ranks varied case by case, with some rel-
atively more stable than others. By taking a look at only six countries that have
achieved levels beyond the international mean of 500 on all four measures, primary
and lower secondary MCK and primary and lower secondary MPCK, we found that
Singapore and Taiwan ranked consistently within the top-three highest achieving
countries, and Germany and the United States almost always remained in the mid-
dle, with means a little higher than the international mean (see Fig. 2).> Figure 2 also
shows that the Russian Federation exhibited a trend of means similar to but lower
than that of Taiwan, whereas Singapore exhibited a trend of means similar to but
higher than that of the United States, and Switzerland had a trend of means similar
to but higher than that of Germany.

Because the future teachers of Singapore, Taiwan, Germany, and the United
States scored higher than the international mean in the primary vital indicator of
knowledge achievements, they demonstrate an evenly kept balance among differ-
ent school levels as well as in the types of knowledge in their teacher education
policies. They also exemplify both the high-achieving countries, Singapore and Tai-
wan, and the mid-achieving countries, Germany and the United States, in terms of
knowledge. For this reason, we anticipated that it would be informative to explore
their strengths and limitations; therefore, these four countries are used as examples,

3None of the countries persistently stayed in the middle range, but Germany and the United States
stayed frequently in the middle range, each having three means in between +0.25 standard devia-
tions from the international means.
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Fig. 2 The within-country trends of knowledge types across school levels for the six countries
having all means above the international mean of 500. LS = lower secondary; Pri = primary;
MCK = mathematics content knowledge; MPCK = mathematics pedagogical content knowledge

and the concomitant analyses use their performances in other indicators whenever
possible. In some cases, when the Russian Federation and Switzerland demonstrate
unique features, they are also included in discussion.

4.2 Effectiveness of Instructor

As discussed earlier in the conceptual framework, two kinds of instructors were
evaluated in this study with respect to their effectiveness: MR-instructors (math-
ematics-related instructors) and SB-supervisors (school-based supervisors). Based
on TEDS-M future teacher questionnaires, the effectiveness of MR-instructors was
determined by demonstrating good models in their teaching, evaluations, and re-
flections; drawing on and using research that is relevant to the content of their
courses; and valuing future teachers’ learning and experience. The effectiveness of
SB-supervisors was measured by whether their feedback could help future teachers
improve their understanding of pupils, curricula, teaching methods, and knowledge
of mathematics content. The ratings for both types of these instructors were obtained
through a set of Likert-type scale items.

In Table 2, we present the means of MR-instructors’ and SB-supervisors’ scores
for each of the participating countries at both the lower secondary and primary lev-
els.

From Table 2, one can notice that all means go beyond the neutral rating of 10,
which means that every participating country had positive ratings regarding the ef-
fectiveness of their MR-instructors and SB-supervisors. This indicates that future
teachers can benefit from both academic and school-based instructors, and it also
shows the necessity and appropriateness of integrating theoretical knowledge and
practical teaching in teacher education. By going into more detail concerning the
ranks of countries across all categories, we see that all Eastern and Southeastern
Asian participating countries, other than Malaysia, ranked in the upper half, whereas
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Table 2 Country means of future teachers’ logit scores of MR-instructor and SB-supervisor

Lower secondary FT Primary FT
MR-instructor SB-supervisor MR-instructor SB-supervisor
Country M Country M Country M Country M

Philippines 14.00  Philippines 14.49  Philippines 14.17  Philippines 14.71

Thailand 13.81  Taiwan 14.12  Thailand 13.64  Thailand 14.26
Singapore 13.04  Thailand 14.02  US-Public 13.35  Taiwan 13.95
Malaysia 12.82  Singapore 13.77  Russia 13.28  Singapore 13.89
US-Public 12.81  Botswana 13.55  Singapore 13.25  Russia 13.68
Taiwan 12.62  US-Public 13.52  Malaysia 13.21  US-Public 13.46
Russia 12.48  Oman 13.39  Taiwan 12.15  Botswana 13.33
Chile 11.86  Russia 13.05 Botswana 12.10  Malaysia 12.84
Oman 11.85  Malaysia 12.87  Chile 11.99  Poland 12.02
Georgia 11.81  Chile 12.19  Georgia 11.78  Norway 11.99
Botswana 11.79  Norway 12.09  Poland 11.62  Chile 11.88
Poland 11.33  Poland 12.08  Switzerland  11.25  Spain 11.86
Germany 11.19  Switzerland  10.97  Spain 10.83  Georgia 11.42
Switzerland  10.73  Germany 10.68  Norway 10.68  Switzerland  10.80
Norway 1047  Georgia 10.56  Germany 10.57  Germany 10.54

Note. MR-instructor = instructor in mathematics-related courses; SB-supervisor = school-based
supervising teacher

the United States and the Russian Federation were the only other two countries that
also ranked in the upper half. Although one cannot say that the MR-instructors and
SB-supervisors of those countries ranked in the upper half provided more profes-
sional help to facilitate their students in becoming well-trained teachers, we can
say that they earned a stronger endorsement from their students, namely, the future
teachers.

Based on the homogeneity and heterogeneity of the duties of MR-instructors
and SB-supervisors, it would be fascinating to know what these future teachers re-
gard as important in order to be more functionally effective. Thus, we started our
inspection by focusing on the mean differences within countries, and an interest-
ing pattern emerged. More than two thirds of the countries gave evidence that the
SB-supervisors are more effective than MR-instructors in helping future teachers
become well trained.

This study further examined whether the effectiveness of these two groups cor-
related with each other, and the Spearman’s correlation coefficients at the lower
secondary and primary levels were r; = 0.76, p < 0.01, and r; = 0.88, p < 0.01,
respectively.* This means that the rankings of the effectiveness of MR-instructors

4Spearman’s rank correlation analyses were chosen because of the small number of countries sam-
pled in this study.
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were highly associated with those of the SB-supervisors. This result indicates why
the placements of countries are so consistent in these rankings.

With these strong correlations, we sought to investigate whether the effective-
ness of these two groups of instructors influenced future teachers’ MCK and MPCK
achievements. We employed Pearson’s correlation analyses to examine each coun-
try’s situation and showed that of these countries the results were either without
significance or with small significant coefficients (—0.2 < r < 0.2), with the excep-
tion of Georgia.

These findings revealed that the effectiveness of MR-instructors and SB-
supervisors did not have a noticeable influence on future teachers’ knowledge
achievement in any country except Georgia. The future teachers’ high ratings for
effectiveness of instructors thus did not guarantee high knowledge achievement and
vice versa. For example, Germany generally placed midrank in achievement scores,
but the effectiveness of Germany’s instructors is ranked near the bottom. Operating
on a premise that students learn from their instructors, why are there no significant
correlations between the future teachers’ knowledge and the effectiveness of their
instructors? By reviewing the items examining the effectiveness of instructors in the
future teacher questionnaires, we noticed that the content of these items is highly re-
lated to real teaching instead of knowledge accomplishment. This probably explains
why the correlations are not significant.

4.3 Teaching Coherence Between Universities and Schools

As an indicator, teaching coherence reveals the effectiveness of the education future
teachers receive at their universities in relation to their future needs as teachers. Be-
ing experienced teachers, the SB-supervisors not only play the role of mentors in
TEPs but are also in the position of inspecting whether the content or approaches of
courses taken by future teachers in their universities are consistent with the needs of
teaching in schools. Because both the SB-supervisors and the future teachers pos-
sess firsthand observations, experiences, and a sense of the learning consistency,
summaries that include a probe of SB-supervisors’ views will be more informative.
In TEDS-M, the evaluation of teaching coherence was obtained by the future teach-
ers’ ratings on five Likert-type four-point scale items. These items took into account
the extent to which SB-supervisors appreciated the teaching ideas, approaches, and
standards employed in their teacher education universities in terms of applicability
to the real classroom settings.

Table 3 shows the means of teaching coherence for each of the participating
countries at both the lower secondary and primary levels.

Similar to the effectiveness of instructors, all means go beyond the neutral rating
of 10, which indicates that every participating country had positive ratings regard-
ing the coherence of the content taught in their teacher education universities com-
pared to what future teachers should know in real classroom teaching. A noticeable
phenomenon emerged: The United States, a mid-achieving country, compiled the
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Table 3 Country means of

future teachers’ logit scores ~ LOWwer secondary FT Primary FT

of teaching coherence Country M Country M
US-Public 13.00 US-Public 13.13
Philippines 12.91 Russia 13.04
Russia 12.61 Philippines 13.02
Botswana 12.56 Thailand 12.52
Thailand 12.52 Singapore 12.46
Singapore 12.45 Chile 12.18
Chile 12.29 Poland 11.77
Oman 12.09 Switzerland 11.63
Poland 11.81 Botswana 11.51
Malaysia 11.79 Norway 11.41
Switzerland 11.59 Spain 11.36
Norway 11.39 Malaysia 11.35
Taiwan 10.98 Georgia 11.27
Georgia 10.95 Taiwan 11.06
Germany 10.60 Germany 10.80

Note. FT = future teacher

highest average scores in teaching coherence at both school levels, but Taiwan, a
high-achieving country, remarkably descended toward a bottom position.

This phenomenon told us that there was most likely no correlation between
the indicators of teaching coherence and future teachers’ knowledge achievement.
Therefore, Pearson’s correlation analyses were employed to determine whether
these correlations existed. Although some countries’ correlation coefficients reached
the 0.05 level of statistical significance, all of these coefficients were small (—0.2 <
r < 0.2). On the other hand, Spearman’s rank correlation analyses showed no sig-
nificant correlations between the countries’ means of teaching coherence and MCK
or MPCK achievements. These results revealed that the degree to which teaching
coherence between universities and schools related to the teaching ideas, principles,
and standards was not statistically associated with future teachers’ performance on
MCK or MPCK.

This result does not seem to be predictable. A common concept is that learning
will be motivated and promoted if we can reinforce it. A teacher education system
with a high rating of teaching coherence seems to be reinforced at the second learn-
ing location: the school. Why is there no statistical relationship between teaching
coherence and knowledge achievement? One possible explanation for this is that
teaching coherence as employed in this study evaluates the degree of the coherence
between universities and schools in the dimension of real teaching, not the dimen-
sion of knowledge achievement; therefore, their correlation is not significant.

At the country level, Spearman’s rank correlation analyses showed that the
ranking of teaching coherence was significantly correlated with the ranking of
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MR-instructors’ ratings (r; = 0.58 and ry = 0.69, respectively, for the lower sec-
ondary and primary level) and the ranking of SB-supervisors’ ratings (r; = 0.63 and
rs = 0.55, respectively, for the lower secondary and primary level). These analyses
further indicate that, for both kinds of instructors, the more effectively the instruc-
tors were ranked, the higher the TEPs’ coherence was also rated. Although these
indicators have significant correlations, country evaluation differences still exist, as
exemplified by Singapore, whose future teachers rated teaching coherence around
12.5, about 0.5 to 1.5 logits less than their ratings for effectiveness of instructors.
Nevertheless, we still found that some countries’ means of teaching coherence were
closer to those of effectiveness of instructors, such as the United States.

It is not easy to change a person’s attitude toward something in a short period of
time, for example, in a few classes. Therefore, if the ratings of teaching coherence
and effectiveness of instructors are nearly the same and at a high level, it should
be perceived that the teaching ideas, principles, and standards taught by university
instructors; the teaching models, evaluations, and reflections demonstrated by MR-
instructors; and the field experiences, teaching methods, and understanding of pupils
induced by SB-supervisors are tightly integrated. We perceive the teaching of these
types of programs as being synchronized. By taking the sum of the rating scores for
teaching coherence and effectiveness of instructors, with each of the MR-instructors
and SB-supervisors weighted a half, as a score for the degree of synchronization,
we found that the United States and Singapore presented the most synchronized
programs at the lower secondary level and that the United States and the Russian
Federation shared first place at the primary level. For the six countries included
here, the United States demonstrated the most synchronized teaching in TEPs at
both the lower secondary and the primary levels.

4.4 Courses/Content Arrangement

Not only is the connection of teachings between a university and a school important
but also the connection of teachings within a university itself. The evaluation of the
courses/content arrangement can be an indicator of the effectiveness of courses and
the practicality of the materials being taught. Both future teachers and educators
are involved in this indicator. On the one hand, the future teachers, who are those
persons being directly exposed to the courses/content arranged by their TEP, can
evaluate from a practical standpoint. On the other hand, with higher academic back-
grounds and richer experiences involving researching or teaching, educators can rep-
resent a more advanced standpoint. In fact, educators usually play the most impor-
tant role in developing and executing the content or even planning courses for their

SFor the six countries in concern, at the primary level, the top-three countries, in order, were the
United States, Singapore, and the Russian Federation. For the lower secondary level, the United
States remained the first, but the second and third countries exchanged positions. For both levels,
Taiwan, Switzerland, and Germany were sequentially ranked. The rating scores of the United States
and those of the countries ranked third or lower at both levels were significantly different.
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Table 4 Country means of future teachers’ and educators’ logit scores of courses/content arrange-
ment and the differences in the means

Lower secondary level Primary level
Country FT Edor DM Country FT Edor DM
M M M M

Philippines 13.76 1488  —1.11""  Philippines 1398 1523 —1.24"

US-Public 13.50 Russia 1350  13.61  —0.12
Russia 1296  13.13  —0.16 US-Public 13.35

Thailand 12.94 1417  —1.23" Malaysia 13.10 1403  —0.93"
Botswana 12.70 1406 —1.35 Thailand 13.06 14.17 —=1.11"
Malaysia 1270 1424  —1.54™ Singapore 1268 1343  —0.75"
Oman 12.28 12.92 —0.64" Botswana 12.57 13.58 —1.01
Singapore 12.01 13.53 —1.52" Chile 11.88  13.63 —1.75"
Taiwan 1196 1329 —1.34" Georgia 11.62 1407 —245™
Chile 1179 1350 —1.71" Taiwan 1147 1224 —0.77"
Poland 11.43 1220 —0.77" Poland 1126 1243 —1.18"
Georgia 10.83 1431  —3.49™ Spain 1030 1115 —0.86"
Switzerland 1042 11.70  —1.28" Norway 10.22

Norway 9.96 Switzerland 1020  11.79  —1.59"
Germany 9.22 Germany 9.07

Note. FT = future teacher; Edor = educator; DM = difference of means, which were obtained by
subtracting future teachers’ mean of logit scores by educators’ for each country. The German mean
for all educators, which is not distinguishable by levels, is 11.17. It is much higher than the average
of their future teachers’ means, 9.15, of both levels. * p <0.05, - p <0.01

students. To determine the effectiveness of courses/content arrangement, TEDS-M
focused on the organization of the sequences, the links of the courses/content, and
whether the courses/content met the needs of future teachers. Sets of six Likert-type
scale items were included in both the future teachers’ and educators’ questionnaires
in order to obtain their ratings.

Table 4 presents the means of courses/content arrangement of both the future
teachers and educators for each of the participating countries at both the lower sec-
ondary and primary levels.

Although almost all countries’ future teachers, regardless of their levels, ap-
proved of the courses/content arrangement, some were below 10, as shown in Table
4. Because teaching involves the use of the different kinds of knowledge taught
in universities and any effective teaching method is subject to different kinds of
learners or situations, it therefore requires teachers to incorporate a large block of
ideas and skills simultaneously. However, in most TEPs, subject matter knowledge
and didactical methods often are separated, letting future teachers integrate related
concepts and skills by themselves. This situation made the sequences and links of
the courses/content, a part of courses/content arrangement, vitally important. Con-
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sequently, if a TEP has a high rating of effectiveness from future teachers for its
courses/content arrangement, we call this program’s curriculum well organized.

At both of these levels, the Russian Federation and the United States ranked in the
top three, meaning that in comparison to other countries, their courses/content ar-
rangements were appropriate and, from the view of future teachers, met their needs.
These two countries demonstrate good examples of programs with well-organized
curricula. In contrast to the United States, Germany showed a lack of organization in
its curriculum. Because the arrangement of courses and teaching content for future
teachers should always consider the targeted levels of instruction, we conducted a
comparison between the teaching grade spans and specializations among these three
countries.

The Russian Federation prepared generalists at the primary level (up to the fourth
grade) and specialists in mathematics at the upper primary and lower secondary lev-
els. The United States was similar to the Russian Federation, the only exception
being that there was a mix of generalists and specialists at the Grade 4-5 levels.
These models of program organization are probably better in terms of the courses
and teaching content arrangement. Germany, on the other hand, had complicated
program types. Not only are there some mixes of the four types of future teachers—
generalists with mathematics, generalists without mathematics, specialists in two
subjects with mathematics as one of these two, and specialists in two subjects with-
out mathematics—but also there are programs that prepare future teachers to teach
grades with wide spans, such as 1-10 and 5-13. What kinds of courses or con-
tent can a program offer for a future teacher to be eligible to teach from Grade 1
to Grades 5-8 and further into Grades 9 and 10? It seems reasonable to conclude
that the German TEP’s model of specialization and teaching grade spans does not
produce positive results with respect to the courses/content arrangement. Another
possible reason for Germany’s situation may be the fact that its TEP has struggled
with different forms of revisions and reforms since the 1970s and that its state (Ldn-
der) ministries are formally in charge of the structure, course content, and methods
of teacher education, causing considerable differences among the 16 states. Conse-
quently, this may lead Germany’s future teachers to feel at a loss as to what to do
(Foraker 1999).

The correlation of this indicator with knowledge achievement was again calcu-
lated. The results show that the degree of well-organized curriculum from future
teachers’ views and their MCK and MPCK achievements are not statistically corre-
lated. These results suggest that the future teachers” MCK and MPCK achievements
and the organization or arrangement of courses they received in TEPs are not neces-
sarily related. One possible reason for this result is that there might be other factors
relating to courses, such as the amount and difficulty level of the course content,
that influence knowledge achievement.

With regard to the educators’ viewpoints, the data in Table 4 primarily indicate
that no matter what types of educators exist within a given country, the means of
the logit scores exceeded the neutral score of 10, which implies that educators in
every country approved of their courses/content arrangements on average. Thus, an
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Fig. 3 The within-country trends of courses/content arrangement across school levels for the six
countries that have all means of knowledge achievement above the international mean of 500. LS
= lower secondary; Pri = primary; FT = future teachers. The lines of US-Public are not drawn
since its data of educators were not processed

inconsistency in the evaluations among future teachers and educators on the effec-
tiveness of courses/content arrangement appears, prompting us to start our inspec-
tion by focusing on the mean differences of future teachers and educators within
countries. A common pattern emerged in that educators at both levels gave statisti-
cally significantly higher ratings than future teachers did for all applicable countries,
with the exception of two, the Russian Federation being one. This phenomenon tells
us that educators had more confidence in courses/content arrangements in TEPs
than did future teachers. However, educators are often the planners and executors of
their curricula; therefore, the higher ratings they provided may translate into a lack
of motivation to improve. These results in issues worth considering: For example,
does this idea mean that educators are unfamiliar with the lower secondary and/or
primary level, or are they just more optimistic? What kinds of courses/content do
future teachers desire or need?

Undeniably, in terms of courses/content arrangement, each TEP possesses a dif-
ferent degree of focus on either the advanced or the pragmatic standpoints. Based
on our scales, when the arrangement of courses/content are rated to the same degree
from both the educators’ advanced standpoints as well as the future teachers’ prag-
matic standpoints, then the TEP shows an arrangement that possesses equilibrium.
From the six countries that all have achievement means above the scale mean of
500, we discovered two different patterns (see Fig. 3). Germany, by using the type
of all educators as an estimation of both the lower secondary and primary educators,
shares the same pattern as Switzerland, where the arrangements are much more val-
ued from the advanced view at both school levels. Taiwan and Singapore also are
similar to Germany and Switzerland but with a slight difference at the primary level
in that the degree of equilibrium between both views is slightly better.

The Russian Federation, however, presented a totally different pattern in that its
TEP is in perfect equilibrium. The United States, like the Russian Federation, hav-
ing almost the highest ratings from future teachers, unfortunately did not have the
educators’ data, and this fact hindered an investigation on whether they would fall
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in the same pattern as the Russian Federation in terms of the degree of equilibrium
between both views in courses/content arrangement.

4.5 Overall Effectiveness

The overall effectiveness of TEPs in educating future teachers on mathematics
teaching is taken as the last indicator of teacher education quality with respect to
the ratings of persons inside the TEPs. Again, both the pragmatic view and the ad-
vanced view are valuable in this indicator. The international TEDS-M included a
question at the end of both the future teachers’ and the educators’ questionnaires in-
quiring about this topic. Four levels of ranks (very ineffective, ineffective, effective,
and very effective) were provided as the levels of satisfaction in association with
effectiveness, ranging from one to four points, respectively.

Table 5 presents the means of overall effectiveness for each of the participating
countries in both the lower secondary and primary levels.

One observation from the lower secondary future teachers’ data was that the
countries whose overall effectiveness ranked in the top six in terms of the means
of the effectiveness points were all among the eight countries that prepared only
specialists teaching in one subject. The Russian Federation and Taiwan fell into this
category. For those countries that prepared some generalists, namely, Chile, Norway,
and Switzerland, the effectiveness means were low. An important inference made
from these preliminary results is that effectiveness is influenced by the degree of
specialization for the lower secondary level.

With regard to primary future teachers, the means of the effectiveness points of
the nine countries preparing only generalists were spread across the rating scale.
The only two countries that prepared only specialists—Thailand (in one subject)
and Malaysia (in two subjects)—ranked high, at the third and fourth positions. From
the means of the effective points, we can see that some of the countries’ programs
had reached the effectiveness threshold of three points from both the future teachers,
who represent a pragmatic standpoint, and the educators, who represent an advanced
standpoint. These countries include Taiwan at the lower secondary level and the
Russian Federation at the primary level. Unfortunately, at both levels, Germany and
Switzerland, as well as the United States at the primary level, did not meet the
threshold of three points.

Another interesting issue relates to the differences in ratings from the future
teachers’ pragmatic standpoint and the educators’ advanced standpoint. We started
our inspection by focusing on the mean differences of future teachers and educa-
tors within countries. The differences were very small for each country (absolute
values less than 0.3), indicating near equilibrium of the two standpoints in a sys-
tem. These results were different from those for the courses/content arrangement
indicators. For the Russian Federation, the degrees of equilibrium concerning ad-
vanced and pragmatic views were high for both the courses/content arrangement
and overall effectiveness in preparing future teachers to teach mathematics at both
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Table S Country means of effectiveness points of future teachers and educators rating their teacher
education programs and the differences in the means

Lower secondary level Primary level
Country FT Edor DM Country FT Edor DM

M M M M
Botswana 3.27 3.26 0.01 Russia 3.24 3.02 0.22"
Russia 3.24 2.97 0.26" Philippines 3.19 3.24 —0.05
Philippines 3.20 3.14 0.06 Thailand 3.15 3.04 0.11""
Oman 3.19 3.15 0.04 Malaysia 3.14 3.00 0.14™
Taiwan 3.14 3.28 —0.14™ Singapore 3.14 2.93 0.21"
Thailand 3.11 3.04 0.07" Botswana 3.13 2.85 0.28
Malaysia 3.04 3.02 0.02 Georgia 3.08 3.08 0.00
Singapore 3.04 2.95 0.08 US-Public 3.03
US-Public 2.98 Taiwan 2.83 2.88 —0.04
Georgia 2.94 3.15 —0.21 Switzerland 2.81 2.73 0.08
Poland 2.94 2.99 —0.05 Poland 2.77 2.91 —0.14™
Switzerland 2.84 2.80 0.04 Chile 2.66 2.82 —0.16™
Germany 2.75 Norway 2.59
Chile 2.53 2.82 —0.29™ Spain 2.51 2.66 —0.15"
Norway 2.48 Germany 2.40

Note. FT = future teacher; Edor = educator; DM = difference of means, which was obtained by
subtracting future teachers’ means of the ratings of program effectiveness by educators’ means for
each country. The significances of the differences of means were tested by 7 tests. The italicized
countries are those that prepare only specialists teaching in one subject. The German mean for all
educators, which is not distinguishable by levels, is 2.75. It is higher than the average of their future
teachers’ means, 2.58, for both levels. “p < 0.05, ™ p < 0.01

levels. This point means that the TEP of the Russian Federation showed balance
between advanced and pragmatic views. On the other hand, the educators of Ger-
many, Singapore, Switzerland, and Taiwan gave higher ratings for courses/content
arrangement than their future teachers did; however, ratings for overall effective-
ness were balanced among educators and future teachers. This development may
be a result of the educators’ confidence in the curricula that they have formed, thus
causing their ratings for courses/content arrangement to be higher. However, for
the educators of these countries, with the incorporation of other considerations into
the overall evaluation of the effectiveness of a country in preparing future teach-
ers to teach mathematics, such as the courses taken and the level of knowledge of
their students, their overall ratings became lower. In contrast, the future teachers did
not find the courses/content arrangements effective, but their ratings for the other
factors, such as the effectiveness of instructors or the satisfaction of their knowl-
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edge achievement, managed to bring their overall ratings close to that of the educa-
tors.

But were future teachers’ ratings of the overall effectiveness of their TEPs as-
sociated with their own MCK and MPCK achievements? Spearman’s rank correla-
tion analyses showed that in all countries, except the United States and Germany,
at both school levels the correlation coefficients (significant) were comparatively
low (—0.2 < r < 0.2). Germany and the United States, however, reached the 0.05
level of statistical significance.® In addition, conducting Spearman’s rank correla-
tion analyses to examine whether or not the correlation exists between countries’
means of overall effectiveness and their MCK and MPCK scores also returned a
negative result.

Finally, this study tried to examine what kinds of effectiveness indicators influ-
enced future teachers or educators in evaluating the overall effectiveness of their
TEPs. Spearman’s rank correlation coefficient analyses were used at the individual
level for every country because all the scales of effectiveness were ordinal. Results
showed that, regardless of the school level, the correlations between the overall ef-
fectiveness and other indicators of effectiveness ranked in the following order: MR-
instructors, courses/content arrangement, teaching coherence, and SB-supervisors
(see Table 6). At the lower secondary level, there were two major groups of five
and six countries categorized in terms of which indicators influenced the countries’
overall effectiveness the most. Germany, the Russian Federation, Taiwan, and the
United States all fell into the first group, where their overall TEP effectiveness in
preparing future teachers to teach mathematics was most influenced by the effective-
ness of the MR-instructors. Singapore and Switzerland fell into the second group,
with their overall effectiveness most influenced by the effectiveness of both MR-
instructors and courses/content arrangement. At the primary level, the dominating
pattern was the second group, which consisted of eight countries. The United States
did not fall into this group because the indicator of teaching coherence between the
teaching of universities and that of schools further influenced its overall effective-
ness. The results indicated that there are more factors involved in making primary
future teachers feel that their TEPs are capable of preparing them for mathematics
teaching than in the lower secondary level. The US primary-level programs espe-
cially need to take care of at least three indicators in order for future teachers to feel
satisfied with its overall TEP effectiveness.

From the data shown in Table 6, we are aware that there are some countries in
which none of the four indicators has an effect on the overall effectiveness ratings.
The reason for this phenomenon is still unknown and thus needs further study.

6At the lower secondary level, only the United States had significant correlation coefficients
for mathematics content knowledge (MCK) and mathematics pedagogical content knowledge
(MPCK), 0.22 and 0.23, respectively. At the primary level, Germany had significant correlation
coefficients for MCK and MPCK, 0.37 and 0.33, respectively.
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Table 6 Noticeable significant correlations between future teachers’ ratings of overall effective-
ness and other indicators of the effectiveness of TEP

Lower secondary level Primary level

Country MR-I CA TC SB-S Country MR- I CA TC SB-S
Oman . . . . Botswana . . . .
Norway . . US-Public . . .

Poland . ° Taiwan . .

Switzerland e . Spain . .

Chile ° . Poland . °

Singapore . . Thailand . .

Thailand ° ° Norway . °

US-Public . Chile . °

Russia . Switzerland e .

Taiwan . Singapore ° °

Botswana . Russia .

Germany . Germany .

George Malaysia

Malaysia Philippines

Philippines Georgia

Note. MR-I = instructor in mathematics-related courses; CA = courses/content arrangement; TC
= teaching coherence; SB-S = school-based supervising teacher. A dot (e) indicates ry > 0.3 at
p < 0.01, with the exception of Botswana at p < 0.05. The significances for ry < 0.3 are not shown
in the table

By considering the comparisons across countries, some factors influential to
overall effectiveness became apparent. One factor is future teachers’ knowledge
achievement. Taking the United States and Taiwan at the lower secondary level as
examples, with Taiwan’s ratings in overall effectiveness higher than those of the
United States, we see that the United States, having all other indicators of effec-
tiveness rated highly with only knowledge achievement placing at the middle, did
not receive higher ratings in overall effectiveness compared with Taiwan, which had
effectiveness indicators that usually did not reach the levels of the United States
but which had extremely high achievement scores. In the same way, Singapore and
Taiwan, being high-achieving countries, together with Germany, a mid-achieving
country, and Switzerland, an upper-half-achieving country, did not reach the same
ranks in their overall effectiveness as their knowledge achievement, given that their
other indicators of effectiveness were not as positive as their achievement levels.
The Russian Federation, the only country that ranked high for all indicators of ef-
fectiveness and achievements, always remained within the top two ranks in overall
effectiveness. Perhaps this point is exemplary of a country’s TEP that can make
its future teachers feel that they are being aptly prepared to teach mathematics,
therefore proving that all indicators of effectiveness and achievements are neces-

sary.
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5 Conclusion

Through international comparison, countries around the world acquire opportuni-
ties to learn from each other and reflect on themselves for the future. This initial
study looks at the picture of mathematics teacher education quality in terms of effec-
tiveness across countries by constructing a number of indicators and using various
TEDS-M collected or scaled data. These indicators not only consider TEPs in terms
of the outcome of knowledge future teachers possess but also the persons involved
at the other end of TEPs—academic and school-based instructors; effectiveness is
evaluated both from the perspectives of these persons and from the circumstances.
Certain types of these data had never been collected prior to this study, such as
statistics relating to educators. Several reflections and implications can be drawn
from this study.

5.1 Effectiveness of Instructors and Teaching Coherence

Whether practical teaching and theoretical knowledge should both be included in
the TEP, and how much of each is necessary, has always been a topic of discussion.
This study shows that future teachers report that they benefit from both academic
and school-based instructors in every participating country, and this result supports
the necessity and appropriateness of integrating theoretical knowledge and practical
teaching into teacher education. Based on the fact that future teachers in more than
two thirds of the countries gave evidence that the effectiveness of SB-supervisors is
higher than that of MR-instructors in helping them become well-trained teachers, it
seems reasonable for countries to raise the following question: Should we reorganize
our TEPs in order to allow future teachers more time in practicum?

Regardless of from whom the future teachers have benefitted the most, all coun-
tries’ future teachers rated both positions of instructors as effective in providing
professional help to facilitate them in becoming well-trained teachers. However, the
effectiveness of instructors does not produce any noticeable influences on future
teachers’ knowledge achievement. Given that the future teachers feel their instruc-
tors are effective in educating them, they must have learned something and been
influenced by their instructors. So what aspects of the future teachers’ experience
did the educators influence—their future classroom teaching or their knowledge
achievement? This question is worth investigating and reminds us that a paper-and-
pencil measure may not provide the whole picture for the achievements of future
teachers.

The MR-instructors usually provide a theoretical foundation, and the SB-
supervisors can use the future teachers’ qualifications and what they have learned
in the universities to strengthen their real classroom teaching. This study produces
a concept of synchronization by joining the three indicators—teaching coherence,
the effectiveness of MR-instructors, and the effectiveness of SB-supervisors. When
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the three indicators are highly rated, this reveals that university and school instruc-
tors are effective and make use of tightly integrated teachings. A program with this
characteristic is regarded as synchronized.

The United States demonstrated an effective model in terms of having the most
synchronized teaching in TEPs at both the lower secondary and primary levels. This
means that we can expect that US teachers will be good at real classroom teaching in
terms of building their instructional frameworks together with theoretical support.
Other countries, for example, Taiwan, should reflect on what they could learn from
the features of the US TEP. Further study regarding this issue is needed.

5.2 Courses/Content Arrangement and Overall Effectiveness

A high-quality TEP not only is synchronized in its teaching but also needs to attend
to the organization of the sequences and links of the courses/content to meet the
needs of future teachers. For this reason, the indicator courses/content arrangement
emerges. This indicator serves as a criterion to determine whether a program has a
well-organized curriculum in educating future teachers. Ideally, a program is well
organized if it is perceived as being equipped with a well-organized curriculum from
both the advanced and pragmatic points of view. However, given that some of the
countries involved did not provide educator samples, the rating from an advanced
view could not be obtained; therefore, this study employs only the pragmatic view
of future teachers.

The United States and Russian Federation are good examples of well-organized
programs. In contrast to the United States, Germany shows a lack of organization in
its curriculum. Further analysis of these countries’ cases shows that the complicated
mixes of specializations and teaching grade spans may influence the organization of
curricula in TEPs. It is easy to recognize the difficulty of building a curriculum that
encourages competence in preparing a future teacher to be eligible to teach from the
primary to senior high grades.

A complicated mixture of different specializations and teaching grade spans also
shows a negative influence on overall effectiveness, the last and most comprehensive
indicator of the quality of TEPs. The six countries chosen for further investigation
in this study provide evidence showing the tendency that TEPs preparing only spe-
cialists at the lower secondary level and TEPs preparing generalists at the primary
level are better in terms of overall effectiveness; however, the mixture of specializa-
tions and grade spans is not the only influence involved. Other factors, such as the
effectiveness of MR-instructors and/or the courses/content arrangement, also show
moderate influences on future teachers’ ratings. Among the six countries we chose
to further investigate, we found that in order for a TEP to make its future teach-
ers feel that they are being aptly prepared to teach mathematics, all indicators of
effectiveness and achievement are necessary and influential to overall effectiveness.

Last but not least, focus should be put on the equilibrium of a TEP between
both the advanced and pragmatic views. For most of the countries involved in
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this research the overall effectiveness is in equilibrium; however, the indicator
courses/content arrangement is not balanced. This phenomenon produces an issue
worthy of consideration by the mathematics education community. Another fact is
that among all participating countries, all levels of educators, being the planners
and executors of courses/content arrangements, rated their arrangements in provid-
ing suitable courses/content for their students much higher than their students did.
The higher ratings they provided may translate into a lack of motivation to improve.
To us, as teachers of teachers, this is not only a heavy blow but also a wake-up call
raising issues worth considering: Does this mean that teacher educators are too un-
familiar with the situations at the lower secondary and/or primary levels, or are they
just being more optimistic? What kinds of courses/content do future teachers desire
or need? These are issues that the academic community should immediately pursue.

This study discovered that many effectiveness indicators do not correlate with
the knowledge indicator, which is regarded as the most important indicator by some
people. Somewhat based on the results from the section titled Overall Effectiveness,
we may put forth a hypothesis that other factors exist that may be combined with
our indicators to guarantee the knowledge of future teachers. For example, the math-
ematics knowledge of future teachers at the entry point of the TEP or the amount
and depth of the courses taken in the TEP may be other factors that influence future
teachers’ knowledge at the exit point. Further research is suggested.

Research concerning teacher education has always been highly valued; yet, how
many national studies expose this reality? Although some studies (e.g., Judge et al.
1994) criticize US teacher education as a “non-system” in that it is not under na-
tional control but has a great deal of autonomy for teacher educators, it is worth
noting that, as observed from this international comparison study, the US TEP is
synchronized and well organized from the pragmatic views of its future teachers.
One thing to which the United States should pay more attention is the elevation
of its future teachers’ MCK and MPCK, which may be the reason why the overall
effectiveness of the US TEP does not stand out in the international ranks.

From the abundance of information this research has obtained, it is reasonable
to say that this international comparison study provides new information to many
countries. The insufficient aspect of this study was the small number of partici-
pating countries; it therefore lacked complete international representation. Further-
more, some countries, like the United States, provided insufficient data concerning
their educators; this caused certain pieces of information to remain unresolved, and
therefore they could not be presented. Nevertheless, the results of this initial analysis
show that teacher education matters and that international teacher education studies
are valuable. This should not mark the end of teacher education studies; instead, this
is the beginning.
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