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The different mathematics performances in PISA 2012

I CONTOH

and a curricula comparison: enriching the comparison by an
analysis of the role of problem solving in intended

learning processes

Safrudiannur -2

- Benjamin Rott?

The results of international comparative studies like PISA and TIMSS attract re-
searchers to conduct studies comparing math contents of curricula directly to each

other. Unlike those studies, we compared math contents of Indonesian and Singaporean
curricula based on math contents tested in PISA 2012 items. We also enrich the
comparison with the examination of the role of problem solving in the intended

learning processes of the two curricula. The results of the comparison of math contents
show that there are differences in the breadth of the math contents of the two curricula.
The results also indicate that the Singaporean curriculum covers math contents tested in
the PISA 2012 items which are missing in the Indonesian curriculum. However. it 15
still difficult to identify possible reasons for the distinct performances between Indo-
nesia and Singapore in the PISA 2012 study from the comparison. Enriching the

comparison with the examination of the role of problem solving in the intended

learning processes of the two curricula gives us additional insight into a possible

reason. The results show that the intended learning process of the Singaporean curric-
ulum highlights problem solving much more than does that of the Indonesian curric-
ulum. These results are suggestive of the need for further research.

Konteks

Penegasan perbedaan dengan penelitian lainnya, sekaligus
pernyataan pendekatan yang dilakukan.

Hasil penelitian yang umumnya sama dengan penelitian
lainnya.

Penegasan kelemahan hasil penelitian tersebut.

Keunggulan hasil penelitian dengan adanya
metode tambahan

Ada pembahasan tentang studi lanjutan.
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Studies measuring teachers’ beliefs quantitatively by using self-report Likert scale
mstruments often face methodological difficulties. Such difficulties might be due to
the fact that those instruments often provide less or no contexts. Whereas, several
studies have shown that contexts at school, particularly contexts related to students’

abilities, may influence teachers’ beliefs. To overcome such difficulties, we offer an
approach by using rank-then-rate items instead of Likert scale items and by explicitly
taking into account students’ abilities within a questionnaire. In this study, we had 43

[ndonesian teachers answering this questionnaire to investigate how students’ abilities
influence teachers’ beliefs about teaching and leamning of mathematics and problem
solving as well as the interrelation between these beliefs with their beliefs about

mathematics. The results suggest that teachers may elicit different beliefs about teach-
ing and learning in the context of students’ abilities. Furthermore, we found that

teachers’ beliefs about mathematics correlate with their beliefs about teaching and
learning 1n the context of low ability students, but not in the context of high ability
students.

Pernyataan masalah di lapangan.

Tawaran solusi, pembeda dengan penelitian lain, sekaligus
pernyataan pendekatan penelitian/instrumen.

Prosedur yang dilakukan sekaligus pernyataan tujuan.

Hasil penelitian (sama dengan penelitian
sebelumnya)

Hasil penelitian tambahan yang berimplikasi
pada teori
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A Pseudo-Longitudinal Approach for Investigating
I 3 CO NTO H Pre-Service Teachers’ Beliefs During Their

University Education

Check for
updates

Safrudiannur 2@ - Lennart Belke? - Benjamin Rott?

The aim of this pseudo-longitudinal study is to investigate pre-service teachers’ beliefs .
about (1) the nature of mathematics and (2) mathematics teaching and learning and the Tu]uan
development of both beliefs over the course of their studies. A quantitative belief
questionnaire was completed by 142 participants divided into three groups based on
their years of studies: Beginning, Middle, and End. Additionally, five pre-service
teachers from the End group were interviewed to explore the influence of different
university courses on the development of their beliefs. The data analyses show a
significant difference between the Beginning and the End group regarding beliefs about
mathematics favoring a problem-solving view. The difference 1s an indication related to
the development of beliefs about mathematics during teacher education. Courses
dealing with university mathematics seem to be responsible for the development.
Further, the data analyses also show significant differences between the Beginning
and End group regarding beliefs about teaching and learning, also favoring a problem-
solving view in a class dominated by low-achieving students. The differences indicate
that beliefs about teaching and learning develop during teacher education. However, no Hasil negatif.
evidence supports the hypothesis that courses related to mathematics education con-
tribute to the observed differences. Instead, experiences during an internship semester
in observing as well as teaching in real classes by applying what has been promoted in
the courses may contribute to the development. Possible explanations regarding the Penjelasan dan implikasi untuk menarik minat
deve.:lopl?len.t of beliefs anc_l the contll’lbutlon of courses in teacher education as well as orang lan jut membaca.

the implication of the findings are discussed.

Pendekatan yang dilakukan
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1997; Zohar, Degani & Vaaknin, 2001).

The influence of contexts at school on teachers’ beliefs, especially contexts related
to students’ abilities, may cause methodological difficulties to measure beliefs, partic-
ularly for large samples of teachers. Rokeach (1968) and Pajares (1992) suggest that to

When involving a larger number of participants, most researchers use quantitative ]

methods because of economic reasons. They usually use self-report instruments with
closed questions, most often Likert scale items (e.g. Saadati, Cerda, Giaconi, Reyes &
Felmer, 2019; Van Zoest, Jones & Thornton, 1994). With Likert scale items, it is easier
and faster for researchers to analyse respondents’ answers than with open questions

(Peterson, 2000). However, the accuracy of Likert scale items for measuring beliefs is y

questioned (Philipp, 2007), because they often provide less or no contexts (Ambrose,
Clement, Philipp & Chauvot, 2004; Philipp, 2007).

Finding ways to measure teachers’ beliefs, particularly for large samples, is still a

challenge for researchers (Ren & Smith, 2018). It would be desirable to have instru-

ments which allow for more nuanced responses reflecting the interplay between
teachers’ beliefs and contexts (Ren & Smith, 2018). To answer those challenges, we

offer an approach to measure beliefs quantitatively. We employ rank-then-rate items

and consider the influence of students’ abilities on teachers’ beliefs in a questionnaire.

Penegasan bahwa topik penelitian yang dilakukan
penting: “Measuring teachers’ beliefs”.

Apa yang sudah dilakukan orang terkait topik penelitian.

Kelemahan penelitian orang lain dan penegasan mengapa
lemah.

Manfaat dari penelitian yang akan dilakukan.

Yang akan dilakukan.
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Several studies highlight the influence of teachers’ beliefs about mathematics as well as
teaching and leaming of mathematics on how they teach in their classes (e.g. Philipp,
2007; Rott, 2020; Thompson, 1992).1t, therefore, seems important to study beliefs, not
only the beliefs held by in-service teachers but also the beliefs held by candidate or pre-
service teachers (PSTs), especially by investigating the development of such beliefs,
which we consider essential for mathematics education (cf. Pajares, 1992; Philipp,

2007). In this article, we study the development of beliefs of PSTs during their teacher |

education in a pseudo-longitudinal design.

Our review of the literature on PSTs’ beliefs about mathematics teaching and |

learning (e.g. Briley, 2012; Rejeki & Sugiyanti, 2015; Zakaria & Musiran, 2010)
suggests that contexts are rarely considered. This is regarded as problematic because
research suggests that teachers’ beliefs about teaching and learming depend on contexts
(Buehl & Beck, 2015; Leatham, 2006). For example, several studies have shown that
students’ achievements strongly influence teachers’ beliefs (Raymond, 1997; Zohar
et al., 2001). Schoenfeld (2015) also argues that teachers may elicit different beliefs in
groups of different levels of achievement, for example, honor classes vs. ordinary
classes. Therefore, in this study, we investigate whether PSTs have different beliefs
about mathematics teaching and learning between classes with different achievements
(high- vs. low-achieving classes).

If it is true that PSTs have different beliefs about teaching and leamning in classes

Penegasan bahwa topik penelitian yang dilakukan
penting: “Pre-service teachers’ beliefs”

Apa yang akan dilakukan dalam penelitian.

Penelitian sebelumnya terkait topik penelitian.

Kelemahan penelitian orang lain dan penegasan mengapa
lemah.

Salah satu yang dilakukan dalam penelitian untuk
menutupi kelemahan tersebut.
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Some studies have reported consistencies between teachers’ beliefs and their teaching
of mathematics and problem solving in the classroom (e.g. Anderson, White &
of the intluence ot teachers’ beliefs on their actions. However, other studies have shown
that teachers’ beliefs may be inconsistent with their practices (Cooney, 1985; Cross
Francis, 2015; Li & Yu, 2010; Raymond, 1997).

To explain such inconsistencies, researchers investigating beliefs basically use two
different arguments. (1) Some researchers argue that inconsistencies between beliefs
and practices indicate that teachers’ practices may also be influenced other factors than
beliefs, such as social contexts at school; in turn, this causes teachers to act in a way that
does not fit with their beliefs (Ernest, 1989a; Raymond, 1997). In the line of this
argument, beliefs are considered “relatively stable across contexts” (Skott, 2001, p. 6).

Different from the argument stated above, (2) some researchers argue that teachers’
beliefs are not stable across contexts but possibly vary between contexts (Leatham,
2006). In other words, teachers may hold different beliefs in different contexts
(Schoenfeld, 2015) or situations (Hoyles, 1992). Following this argument, if in specific
contexts teachers act in a way that differs from their inferred beliefs (Leatham, 2006),
those beliefs might be valid for other contexts, not for that specific context.

In this article, specifically on beliefs about teaching and learning, we follow the
latter argument. We argue that examining teachers’ beliefs in different students’

Several researchers suggest a three-partite categorisation of teachers’ beliefs about
mathematics, for example Dionné (1984), Térner and Pehkonen (1998), or Ernest
(1989a). Even though these three-partite categorizations use different terms and de-
scriptions, they are very similar to each other; correspondences are presented in Table 1
(see also Torner & Pehkonen, 1998). Therefore, although we use the terminology by
Emest in this study and particularly in constructing the TBTP, we do not solely rely on
his framework. We also include the other frameworks from Dionné and Toérner and

Pehkonen.

J |

| Pertentangan

Perdebatan:

— argumen | .
Introduction

— Argumen |l

j._ Posisi The Theoretical Framework for Constructing the TBTP

Penjabaran teori-teori yang saling berkaitan
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—

mathematics learning (cf. Rott 2012). Nevertheless, we should be careful to interpret the
role of problem solving in a curriculum. The meaning of the term “problem solving” in
the context of mathematics is still open to different interpretations as it ranges from | Ada beberapa teori tentang interpretasi
working on a routine task to solving a puzzling situation (Rott 2012). Besides, the problem solving

different interpretations of problem solving may also happen since the use of problem

solving in mathematics learning (Schroeder and Lester 1989) or the view related what
things are important in problem solving (Branca 1980) can be different. -

A distinction is made between three types of addressing problem solving in a lesson, ==
namely teaching about problem solving, teaching for problem solving, and teaching via
problem solving (Schroeder and Lester 1989). In teaching about problem solving,
students are explicitly taught about the phases of solving a problem, namely under-
standing the problem, devising plan to solve the problem, carrying out the plan, and
looking back (ibid). Specifically, teachers use the Polya-based approach to teach
problem solving (Chapman 2017). In teaching for problem solving, students are = Teor'i |ama didukung o|eh
explicitly taught about mathematical concepts and procedures to solve problems
(Schroeder and Lester 1989). In this category, teachers help students to implement
specific methods (translation-based approach) to solve problems (Chapman 2017). At
last, in teaching via problem solving, students are expected to construct their knowl-
edge and get a deep understanding of the knowledge during the process of problem
solving (Schroeder and Lester 1989). This category seems to be in line with teaching
using an inquiry-based approach proposed by Chapman (2017) which teachers help
students to develop mathematical knowledge using problems. —

teori baru.
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Instrument: the TBTP

The use of Likert scale items amplifies the tendency of respondents to answer them
according to social desirability (D1 Martino & Sabena, 2010), for example, respondents
tend to rate items that are inherently positive very highly (McCarty & Shrum, 1997).
The study from Safrudiannur and Rott (2020) has shown that social desirability may
distort teachers’ responses to a Likert scale instrument for measuring beliefs. McCarty
and Shrum (1997) have demonstrated that rank-then-rate items can be an alternative for
rate-only items (such as Likert scale items) to reduce this tendency. Therefore, in the
TBTP, we use rank-then-rate items instead of Likert scale items to minimise the impact
of social desirability.

Ten rank-then-rate items in the TBTP are grouped into three themes (see Table 3 and
Appendix). Each item has three statements called three-block statements (inspired by
the design of the Diversity Icebreaker questionnaire developed by Ekelund, Pluta &
Ekelund, 2013). Each statement is related to one of the views of mathematics described
by Emest (1989a): the first, second, and third statements — in this order — are always
associated with the instrumentalist, the Platonist, and the problem-solving views,
respectively.

Although we particularly use the three views by Emest in designing the three
statements of each item in the TBTP, we also cover other belief theories (especially
three-partite ones, see the correspondence presented in Table 1). For example, in
teaching a lesson learning a formula to calculate the area of a trapezoid (Theme 1 of
the TBTP), teachers may or may not consider that “letting students discover the

| Uraian detail karena
instrumen baru.

Uraian detail
tentang partisipan

g—

Participants

Because we want to see the influence of students’ abilities in teachers’ beliefs, we need
teachers that have experiences with HA and LA students. Therefore, participants in this
study were teachers visiting math competitions, accompanying their students who took
part in those competitions. The students came from several schools and we assume that
they were chosen because of their excellent mathematical abilities amongst many
students in each participating school. Most of the teachers were the coaches of the
students, and therefore, we assume that they should have experience with both HA and
LA students in their schools. We expect that this specific sample may give us a better
insight into the influence of students’ abilities than only inviting teachers in general
who may have no experiences with HA and LA students.

We gave 70 copies of the TBTP to the organising committee (OC) of the compe-
titions (all were organised on the same day in the same facility), and then the OC shared
them with the attending teachers. Forty-seven (47) of those questionnaires were
returned, but only 43 were completed perfectly. Therefore, we only analysed the
responses from the 43 teachers. The background of those 43 teachers is as follows:
33 females and 7 males (3 did not state); 14 from primary schools, 16 from lower
secondary schools, 10 from upper secondary schools (3 did not state); 7 for less than
two years as teachers, 10 in between two and five years, 9 in between five and ten
years, 16 for more than ten years (1 did not state).

As further information, we need to give readers a short description of the
Indonesian classroom, especially when participants of this study were students at
schools (past experiences). The Indonesian government published a new curriculum
called “2013 Curriculum” in 2013. In the new curriculum, the Indonesian govern-
ment tries to reform teaching and learmning in school: from teachers only telling
knowledge and students listening passively to teachers helping students to under-
stand and build knowledge actively. This reformation may give us a description of
what teaching should look like when participants of this study were students: they
might learn mathematics passively by watching and listening to what their teachers
demonstrated and explained. Maulana, Opdenakker, Den Brook and Bosker (2012,
p- 30) describe that “most mathematics classroom environments [in Indonesia] are
still traditional: Teachers actively explain the material, whereas students listen and
obey teachers’ instruction”. Similarly, Sembiring, Hadi and Dolk (2008, p. 929)
also describe that “for more than three decades [in Indonesia] a teaching-as-telling
method influenced students’ attitudes. Students were expected to learn mathematics

In passive ways”.
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We created codes for each analysis by fc-)llowin-g steps su;ggested by Creswell (2014).

We outline the steps from Creswell (2014, p. 197-199) below:

I

Organising and preparing documents for analysis. The documents are (1) the
content standards of C06 for lower secondary school (BSNP 2006) and the
learning process standard of C06 (BSNP 2007), and (2) Secondary Mathematics
Syllabus of Singaporean Curriculum (MOE 2006).

Writing a list of topics/sub-topics and then creating codes for them. We created a
table to identify the main topic, sub-topic, and sub-sub-topic of mathematics
contents listed in the PISA 2012 framework and gave codes for each of them,
namely Codes for Mathematics Contents (CMC) 1. We also created a table to
identify the sub-category and sub-sub-category of each interpretation of problem
solving and gave codes for each of them, namely Codes for Problem-solving
Interpretation (CPI) 1.

Improving codes. We matched CMC 1 to the PISA 2012 released items in OECD
(2013b). If there is content in an item uncovered by CMC 1, we put the content on
a topic or as a new topic. The name of the revised codes 1s CMC 2. To improve CP
1, we matched it to chapters about problem solving both in SMSG (1972) and
NCSM (1977) since Branca (1980) uses those chapters to illustrate his point of
view about problem solving. If there is content in the chapters uncovered by CP 1,
we put the content on a sub-category or as a new sub-category. The name of the
revised codes is CPI 2.

Performing preliminary analysis. The first author used CMC 2 to code mathemat-
ics contents of C06 and of O-level, N(A)-level and N(T)-level of SC and used CPI
2 to code the learning process standard of C06 and the explanation of the
framework of SC.

Uraian
reliabilitas _
penelitian

=~ Uraian prosedur

Tersedia contoh
untuk
memudahkan
orang lain
melakukan
replikasi dan

justifikasi.

5. Checking the coding consistency. Three coders (both authors and a colleague from
Indonesia) independently rated selected parts of the mathematics contents of both
curricula using CMC 2. By using the formula for calculating the percentage of
agreement (Neuendort 2002), the percentage was at least 91.4%. Since it was high,
we did not revise CMC 2.

Both authors independently rated selected parts of the framework of SC by using CPI 2.
The percentage of agreement for the sub-category codes was 90%, while the percentage
for the sub-sub-category codes was below 90%. We discussed and revised CPI 2
together to reach a better agreement. Then, we coded the selected parts again together
by using the revised codes (namely CPI 3). After that, we independently rated selected
parts of the learmning process standard of C06 by using CPI 3. The percentage of
agreement was higher than 90%.

6. Re-coding existing data. The independent coders on the fifth step only coded
selected parts. Thus, re-coding the other parts of each document besides the
selected parts by using the revised codes (CMC 2 and CPI 3) was necessary

We present examples of how we coded using CMC 2 and CPI 3 in Table 1. Regarding
the content analysis, each code represents a sub-sub-topic. If we did not find a code in a

curriculum, we decided that the curriculum does not cover the sub-sub-topic represent-
ed by the code.
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Part Il (a Qualitative Study). In addition to quantitative data, we used semi-structured
interviews to collect qualitative data to answer the fourth research question. The
duration of the interviews was 20-30 min. Central questions in the interview guide
are listed below:

1. Do you have memorable experiences when learning school mathematics? Do you
have special success stories or moments of frustration? Do you have memorable
experiences when learning university mathematics? Do you have special success
lStorles or_moments of f-rustrat?on whep leam_mg u_mversny mat_hernatlcs? Gener_al— - U raian p ertanyaan wawancara
y, how is your experience in learning university mathematics compared with
school mathematics?

2. How would you classify the importance of lectures focusing on mathematics
education (e.g. the “Introduction to mathematics education”) for your later work
as a teacher? Are the lectures also important for learing how to teach mathematics?

3. During the internship semester, how did you perceive your mentor? What did you
leamm from your mentor? Can you tell me the memorable situations when you
observed lessons and when you teach mathematics in your own lessons? Did the
mathematics knowledge and didactic knowledge that you got from the university
help you in designing and implementing your lessons? What experiences did you
have with the implementation of your lessons? Have you been able to reflect on the
experiences? If yes, how important was it for you as a candidate teacher?

Our process of interpreting and discussing the interviews follows the procedure of

consensual validation described by Hill et al. (1997). } Metode interpretasi data wawancara.
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x a

U1 >5). These results suggest that teachers may elicit different beliefs about teaching and } Termuan berasal darianalic o
learning of mathematics and problem solving in different contexts of students’ abilities.

Regarding the differentiations, one might argue that the differentiations happen =
because of the comparison between HA and LA classes. The comparison seems to =
give teachers a clue to mark a difference. However, the analyses of the rates to all
statements from the Platonist view (R2, S2, T2, and U2) may not support the argument.
Table 5 shows no significant differences in teachers’ rates to all the statements between
HA and LA classes (hypothesis (H2) cannot be accepted). These results suggest that _

Keraguan orang lain karena kelemahan
metode penelitian.

J\

__ Menjawab keraguan dengan hasil
analisis yang tidak diharapkan.

teaching and learming. Table 9 shows that most correlations between teachers’ back- Hasil yang tidak diharapkan: 32 dari 36
grounds and their beliefs about teaching and learning are not significant. However, the
results indicate that teachers’ years of teaching may influence their beliefs about
teaching and learning.

korelasi tidak signifikan, hanya 4 yang
signifikan.
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Experiences in Courses Related to University Mathematics. As explained in the
literature background, research has shown that the different nature of school
mathematics and university mathematics may cause difficulties for PSTs in
learning mathematics. Our participants report those difficulties in learning univer-
sity mathematics.

[mathematics at university 1s] very crazy, very abstract (.) uh little to do with the

fun I had had in math (...) um then I have to say that learmning or — so in the

lectures, that’s the most unnecessary thing in the world I’ve ever experienced.

(PST A)

Experiences in Courses Related to Mathematics Education. PSTs reported that they
attend courses related to mathematics education and that they learned how to teach
“students” ideally. However, they do not think that all contents are appropriate for real
classes (in a real class, not all students are high-achieving and perhaps, some of them
are even low-achieving). The PSTs’ reports in the interviews indicate that they may not
perceive or even agree with what their educators teach in their courses related to
mathematics education.

o

J\

g

. Hasil yang diharapkan sesuai dengan

penelitian sebelumnya.

Salah satu cuplikan wawancara yang
mendukung temuan (sebaiknya
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Research often reveals PSTs to hold the instrumentalist view about mathematics at the } Temuan penelitian sebelumnya.
beginning of university studies of teacher education (Jao, 2017; Swars et al., 2007;

Szydlik et al., 2003). Our data confirms such results. Figure 2 shows that the mean rate
indicating beliefs associated with the instrumentalist view in the Beginning group (see
Table 2) 1s fairly high, and the mean rate of the End group is still high. It means that
PSTs at the end of their university studies seem to still hold the instrumentalist view
about mathematics.

A possible explanation for this result (why mean rates for the instrumentalist view }

Penegasan temuan penelitian yang
sejalan.

Interpretasi data

Penjelasan interpretasi data (tujuannya

are still high among PSTs in the End group in our data) might be the way how agar diskusi semakin kuat)

PSTs reported in the interviews show that although they took courses related to
mathematics education, they might not agree with the content of the courses.
Explaining this disagreement, Holt-Reynolds (1992) found that PSTs may hold a
contradicting view with what their professors promote in a course, for example, the
benefits of constructivist learning. Such contradicting views may reduce the PSTs’

Temuan yang tidak diharapkan.

Pendapat atas temuan yang tetap disandari
atas teori/hasil penelitian lainnya (agar opini
semakin kuat).
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A limitation of this study is that OECD did not release all mathematics items of the
PISA 2012 survey. However, the released items seem to be sufficient to elaborate
mathematical contents of the framework of the PISA 2012 study and to guide this
comparison study. At least, the published items are adequate to identify that SC covers
some of the mathematical contents of PISA 2012 that C06 does not cover. Thus, there
are two benefits of the usage of the mathematical contents of the PISA 2012 items as a
basis to examine the mathematics contents of curricula. The first benefit is that it may
enable us to identify the lack of mathematics contents of a curriculum compared to
curricula of high-performing countries. The second benefit 1s that it may also enable us
to 1dentify the lack of the mathematics contents of the curriculum compared to those
tested in the PISA 2012 study.

Further, enriching the examination of the mathematics contents of curricula with the
analyses of the role of problem solving in the intended leaming processes of the
curricula also gives additional benefits. The analyses may enable us to evaluate the
different degree of the emphasis on problem solving in the intended learning processes
of the curricula. Moreover, the varying degree of the emphasis between the curricula of

—
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Further, enriching the examination of the mathematics contents of curricula with the
analyses of the role of problem solving in the intended learning processes of the
curricula also gives additional benefits. The analyses may enable us to evaluate the
different degree of the emphasis on problem solving in the intended learning processes
of the curricula. Moreover, the varying degree of the emphasis between the curricula of =

L Promosi metode untuk kemajuan di bidang
penelitian.

The results of the analyses lead us to the hypothesis that the actual learning =
processes related to problem solving may be another possible reason for the different
performances between Indonesia and Singapore. Therefore, for our next study, we
choose to investigate the implemented learning processes in classrooms related to - Saran untuk penelitian berikutnya dan alasan
problem solving including teachers’ beliefs of mathematics and problem solving. The
reason why we include the beliefs 1s that teachers may differently enact the learning
process mandated by a curriculum since they may have different beliefs about math-
ematics and problem solving.

mengapa penelitian tersebut perlu.
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In sum, the results of this study suggest that teachers may elicit different beliefs =
about teaching and learning of mathematics and problem solving in different contexts
of students’ abilities. Further, the results of this study indicate that the connection
between teachers’ beliefs about mathematics and their beliefs about teaching and
learning of mathematics and problem solving can be seen 1n the context of LA classes
rather than in the context of HA classes. —_

— Kesimpulan

Overall, we believe that the consideration of social contexts focussing on students’
abilities in the TBTP may contribute to the way for measuring (teachers’) beliefs
quantitatively. Although this study 1s conducted with a reasonable number of teachers =
(N=43) and without doing interviews and observations, we may still get insight into
the strong effect of the social context related to students’ abilities on the relationship
between beliefs about mathematics and beliefs about teaching and leaming. Interesting — untuk Perbaikan di bidang Penguku ran
findings of this study differ the TBTP with other existing Likert scale instruments, beliefs skala besar.
which are only able to measure beliefs in an unknown context.
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